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IHOACHUTEJIbHAS 3AIINCKA

[Iporpamma no ¢u3MKe Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBICHA Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHUN K pe3yjbTaTaM OCBOEHMsI Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBarenpHOM mporpamMmbl, mpencraBieHHbix B PI'OC 00O, a Takke ¢ yd€rom
denepanpHOl pabodeil mporpamMmbl BocmuTaHuss W KOHIENIIMK MpenojaBaHusi y4eOHOTO
npeamera «Pusnkay.
Conepxxanue  nporpaMMbl 1o (GU3MKEe  HampaBleHO  Ha  (OpMHUpOBaHME
€CTeCTBEHHO-HAYYHOW T'PAMOTHOCTH OOYYaIOUIMXCS W OPTraHU3alUI0 W3ydeHUs (U3MKA Ha
NesTeIbHOCTHON ocHOBe. B mporpamMe mo (u3MKe YYHTHIBAIOTCS BO3MOXKHOCTH Y4E€OHOTO
npeamera B peanusanuu  TpedboBanuit PI'OC OOO Kk mMmIaHUPYyEeMBIM JHUYHOCTHBIM |
METaNpeIMEeTHBIM  pe3yjbTaraM  OoOydeHHMs, a  TakkKe  MEXIPEIMETHble  CBS3U
€CTECTBEHHO-HAYUHBIX YYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHusl.
[Iporpamma 1o ¢u3MKe ycTaHaBIMBAeT paclpelesieHue yueOHOro Marepuana Mo rojam
oOyueHus (o KJjaccam), HpeJlaraeT HPUMEPHYI IOCIEI0BATENbHOCTh W3YUYEHUS TeEM,
OCHOBAaHHYI0 Ha JIOTUKE PAa3BUTUS NPEIMETHOIO COJAEp)KaHHWA U Yyu€Te BO3PaCTHBIX
0COOCHHOCTEH 00yJarOIIUXCS.
®duznkKa ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIBKY (PM3MUYECKUE 3aKOHBI JIE)KaT B OCHOBE ITPOIIECCOB M SIBJICHUH, U3yYaeMbIX XUMHEH,
Ouosiorueit, acTpoHOMHUEH U (QU3NIECKOi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, HpPEJOoCTaBiisieT Hambosee sCHble 00paslbl MPUMEHEHHs HayyHOro METOAa
[IO3HAHUs, TO €CTh CI0co0a MOJIyYeHHs! I0CTOBEPHBIX 3HAHUH O MUpE.
Opna u3 rmaBHBIX 3a7a4 (U3MYECKOTO 00pa30BaHUs B CTPYKType o01iero oOpa3oBaHMs
COCTOMT B (OPMHUPOBAHHWU €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTM M MHTEpeca K HayKe Yy
o0ydaromuxcs.
WN3yuyenne ¢usukn Ha 0a30BOM YpOBHE MPEANONAracT OBJAJACHUE CIEIYIOIIUMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:
® Hay4HO OOBSICHSTDH SIBICHUS;
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEIOBAHNUS;
® UHTEPNPETUPOBATh JaHHBIE U MCIOJIb30BaTh HAy4YHbIE JOKa3aTelIbCTBA MJIs
MOJIy4€HHUS BHIBOJIOB.
Henu usyueHuss (U3MKUM Ha YpOBHE OCHOBHOIO OOIIET0 OOpa30BaHMS OIpPENEIECHbI B
Konuenmun npenoaaBanust yuebHoro npeamera «Pusuka» B 00pa3oBaTeIbHBIX OPraHU3AIMIX
Poccuiickoit ®enepauuu, peanu3ylOIUX OCHOBHBIE 00Ie00pa3oBaTelIbHbIE MPOTPaMMBI,
yTBepkAEHHON pemenneM Kosnernn MunncrepctBa npocsemieHus Poccuiickoit denepaunn
(mporoxon ot 3 nexadbps 2019 r. Ne [TK-48H).
ean n3yyeHus GpU3NKH:
e npuoOpeTeHHe MHTEepeca M CTPEMIICHHsI OOYYaIOUIMXCS K HAYYHOMY H3YUEHHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE IMPEJCTABICHUA O HAyyHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
HCCJIEIOBATENBCKOIO OTHOIIEHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3yYeHHUs OCHOB CTPOCHUS
MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupOBaHME NPEACTABICHUN O PONK (PUBMKU AJIS PA3BUTHUS JAPYIMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH;



pa3BUTHE TIPEACTABICHUH O BO3MOXKHBIX cdepax Oynmymieit mnpodeccruoHamTbHON
NS TeIbHOCTH, CBSI3aHHOU C (PU3MKOM, MMOATOTOBKA K JaJbHEUIIEMY O0yYEHHIO B 3TOM
HaIIPABJICHUU.

JloCTIKeHHe STHX IeNieil mporpamMmbl 1O ()M3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00ECIICUNBACTCS PEILICHUEM CIEAYIOMNX 3a/1a4:

npuoOpeTeHnue 3HAHWKA O JAMCKPETHOM CTPOCHHUHM BEIIECTBA, O MEXaHUYECKHUX,
TETUIOBBIX, JIEKTPHUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHUIl ONUChIBaTh U OOBSCHATH (U3UYECKUE SBICHUA C
MCIIOJIH30BAHNEM TTOTYYEHHBIX 3HAHUM;

OCBOCHHE METOJIOB DELICHHS NPOCTEHIINX pPACUYETHBIX 3aJad C HCIOJIb30BaHUEM
(bU3MUECKUX MOJIEINICH, TBOPYECKHUX U MPAKTUKO-OPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMH HaAOMIOJaTh MPHUPOAHBIC SIBICHUS ¥ BBIIOJHATH  OIIBITHI,
nabopaTopHble pabOTBl M SKCIEPUMEHTAIBHBIE HCCIIETOBAHUS C HCIOJIb30BAaHHEM
M3MEPUTENBHBIX TPHOOPOB;

OCBOEHHE INPHEMOB pabOThl ¢ WMHGOpMAIHel (U3NUECKOrO COAEP)KaHMS, BKIOYAs
UHQOPMAIIMIO O COBPEMEHHBIX JIOCTIDKCHHMAX (U3UKH, aHAM3 M KPUTHYECKOE
OlLIeHMBaHME MH(opManuy;

®3HAKOMCTBO €O chepamu PoheCCUOHATBLHON JACITeILHOCTH, CBI3aHHBIMU ¢ (PU3UKON, U

COBPCMCHHBIMU TCXHOJIOIUAMU, OCHOBAHHBIMU HA JOCTUXKCHUAX (1)H31/I‘~IGCKOI‘/JI HAaYyKH.

Ha usyuyenue ¢gusuxu (6a30BbIii YpOBEHb) HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs

otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 4yaca B Hejielno), B 8 kiacce — 68 yacos (2 yaca B

HEJIEINI0),

B 9 KJ1acce — 102 qaca 3 Jaca B HEJIEII0).



COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. ®u3uka u eé poJib B MO3HAHUH OKPY:KAIOIIEro MUpa.

®duzuka — Hayka o npupoje. SABineHus npuponabl. Pu3nUecKue SIBICHUSA: MEXaHUYECKHE,
TEIJIOBBIE, AJIEKTPUUECKUE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue @usnyeckux BenuuuH. Dusnyeckue HTpUOOPHI.
[TorpemHocTs U3MepeHu. Mex1yHapoHas CUCTEMa €AUHULL.

Kak ¢usuka u apyrue ecTrecTBeHHbIE HAyKH H3Yy4arOT mpupoay. EcrecTBeHHO-HAay4HbIN
METOJl TO3HAHUS: HaAONIO/IEHUE, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABI)KEHHUE THIIOTE3,
SKCIIEPUMEHT [0 TIPOBEpPKE THUIOTe3, OObsICHEeHHE HabmogaeMoro spieHus. OmnucaHue
(U3NIECKUX SABICHHUN C TIOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, SJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBIICHUSI.

2. dusuyeckue MPUOOPHI U MPOIETypa MPSAMBIX U3MEPCHHUI aHAIOTOBBIM M ITU(POBBIM

pUOOpPOM.

Jlabopamopuuvie padbomut u onvimol.

Omnpenenenue 1EHbI ASTEHUS IKaIbl K3MEPUTEIHLHOTO MPUOOpAa.
N3mepenne paccTossHUM.

N3mepenune o0bEMa )KUIKOCTH U TBEPAOTO TEa.

OrnpeneneHre pa3MepoB MajbIX Tell.

aogrwbh e

W3mepenue Temmeparypbl MpU IOMOIIM S>KUIAKOCTHOTO TEepMOMETpa U JaTdyHhKa
TEMIIEPATYPHI.
6. IlpoBeneHHe WCCIIEMOBAaHUS IO IMPOBEPKE THUIOTE3Bl: JAIBHOCTH TOJETA IIApHKa,
MyIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJIbIIIEe BHICOTA MTyCKa.

Paznen 2. IlepBoHauyanbHble CBeleHHsI 0 CTPOEHUM BelllecTBA.

CrpoeHre BeIIeCTBA: aTOMBI M MOJEKYJbI, WX pa3Mepbl. OIBITH, JOKAa3bIBAIOIIHEC
JTUCKPETHOE CTPOCHHE BEIICCTBA.

JIBmkeHne dacTul] BemiecTBa. CBs3b CKOPOCTH JIBMDKCHUS YacCTHI[ C TEMIICPATypOM.
BbpoynoBckoe nBwkenue, nuddysus. BzaumoneiicTBue uacTUI] BelIeCTBA: MNPUTSHKEHHUE U
OTTaJKHUBaHUE.

ATrperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, IKUAKOCTEH W  TBEPIBIX
(KprCTAUTMYECKUX) Tell. B3amMOCBS3b MEXIy CBOWCTBAMH BEIISCTB B Pa3HBIX arperaTHbBIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIpPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSHUUN
BOJIBIL.

Hemoncmpayuu.

1. HabGmoneHue 6pOyHOBCKOTO JBUKEHHUSI.

2. Habmonenue quddys3uu.

3. HabGmronenwue siBneHu, 0ObSICHAIOMUXCS MPUTSHKECHHUEM WU OTTATKUBAHUEM YaCTHI]

BeIeCTBA.

Jlabopamopnuvie padbomut u onvimol.

1. Omnenka quamerpa aToMa METOIOM PSIIOB (C UCTIONIb30BaHUEeM (hoTorpadmii).

2. OmnpIThI IO HAOJIOICHUIO TETNIOBOTO PACIIMPEHHUSI Ta30B.

3. OmnbIThl 0 0OHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3aMOeiiCTBHE TeJl.



MexaHnueckoe IBUXKEHHE. PaBHOMEpHOE M HEpaBHOMEpHOEe JBHKeHUE. CKOpPOCTb.
CpenHsist CKopocTb IIPY HEPAaBHOMEPHOM JIBU)KEHUU. PacuéT myTu U BpeMEHU JIBUKEHUS.

SIBnenne wmHepuMH. 3aKOH HMHEpUUU. B3amMopelicTBHe Tell Kak NPUYMHA W3MEHEHUS
CKOpOCTH [IBMXEHHMS Tel. Macca kak mMepa mHepTHOCTH Tena. IlnorHocts BemiectBa. CBs3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIeCTBA.

Cuna kak XxapakrepucThka B3aumojeicTBusi Ten. Cwiia ynpyroctu M 3akoH [yka.
N3mepenue cuibl ¢ NOMOIIBIO JAMHAMOMETpA. fIBIEeHHME TATrOTeHHMs M cwia TshkecTd. Cuna
TSDKECTH Ha Jpyrux IutaHerax. Bec tema. HeBecomocts. CrnokeHue cui, HanpaBJICHHBIX I10
oJHOI npsmoil. PaBHozelicTByromas cuil. Cuna TpeHus. TpeHHe CKOJIbKEHUSI U TPEHUE MOKOSI.
Tpenue B IpUpPOJAE U TEXHUKE.

Hemoncmpayuu.

HaGnroneHne MexaHn4ecKoro IBUKEHHUs Tea.

N3mepenue ckopocTy NPsSMOJIMHEHHOTO IBUKEHUS.

HaGntoneHue siBieHUs] HHEPLUH.

HabnroneHne u3MeHeHus: CKOpOCTH IPU B3aUMOAECHCTBUM Tell.

CpaBHeHHE Macc 10 B3aUMOJCHCTBHIO TEII.

CnoxxeHue cuil, HalpaBJICHHBIX 10 OAHOU MPSMON.

Jlabopamopuuvie padbomut u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOI'O JIBUYKEHUS (IIapUKa B KUJIKOCTH, MOJIEIH
AIIEKTPHYECKOTO aBTOMOOWIISI U TaK JaJiee).

2. OmpeneneHne cpenHeil CKOPOCTH CKOJBKEHHUs OpycKa WM IIapHKa 10 HAKIOHHON
IIJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPJOTO Tea.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHUs (IedopManuu) MPY>KUHBI OT
MIPUIIOKEHHOM CHUJIBL.

ok wnE

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U
XapakTepa COIPHUKACaIOIINXCSl TOBEPXHOCTEH.

Paznen 4. /laBinenue TBEPABIX TeJ, :KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbBIIICHUS U yBENWYeHHs 1aBleHus. /{aBienne raza. 3aBUCUMOCTb
JaBJIEHUS Ta3a OT 00bEMa, Temneparypsl. [lepenaua naBieHust TBEPABIMHU TEJIAMU, KUIKOCTSIMHU
u razamu. 3akoH [lackans. [THeBMaTH4ecKkrne MamIMHBI. 3aBUCHUMOCTH JIaBJICHUS >KUIKOCTH OT
rnyounsl.  ['mppocratuueckuit  mapagokc. CooOmaroniuecss cocyasl. [ 'mapaBmudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmocepHoe naBieHHe. [IpUUMHBI CyIIECTBOBaHHUS BO3IYLIHON
o6onoukn 3emnu. Ombir Toppuuemm. M3mepenue atMochepHOro AaBJICHHS.3aBUCUMOCTH
aTMoc(epHOro JaBJI€HHUS OT BBICOTHI Haa YypoBHeM Mopsa. l[lpubopsl mis u3MepeHwus
aTMoc(epHOTro JaBICHHUS.

JleiicTBrE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [1naBanue ten.Bo3nyxornaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JaBJICHUS r'a3a OT TEMIEPATYPHL.

[lepenaua naBneHus KUIKOCTHIO U Fa30M.
Coobmarommuecs: cocyabl.

I'mppaBnuueckuii mpecc.

[IposiBienue neiicTBus aTMOC(HEPHOTO TaBICHHS.

arwNheE



3aBUCHMOCTh BBITAIKHUBAIOIICH CHIIBI OT O0BEMA TMOTPY)KEHHOHW YaCTH Tela H
IJIOTHOCTHU KUAKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIECH CUIIbI BECY BBITECHEHHOW KUJIKOCTH.

VYcnoBue 1muiaBaHus Te: IUIABAaHUWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEH TeJa U )KUAKOCTH.

Jlabopamopuusie padbomut u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON B KHUIKOCTD
4acTH Tela.

OmnpeneneHne BHITAIKUBAIOLIEH CHUJIbL, JCMCTBYIOLIEH Ha TENO, IMOIPYKEHHOE B
KHUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIbI, JEHUCTBYIOIIEW HAa TEIO B
KHUJKOCTH, OT Macchl Teja.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJKUBAIOIIEH CUJIbI, AEHCTBYIOLIEH Ha
TE€JO B )KUJKOCTH, OT 00bEMa MOrpyKEHHON B JKUJKOCTh YaCTH Te€Jla U OT IUNIOTHOCTU
KHUJKOCTH.

KoHcTpynpoBanne apeomerpa WIM KOHCTPYMPOBaHHME JIOJKM W OIpEAEICHUE €€
Irpy30I10ABbEMHOCTH.

Paznen S. PaboTa 1 MOIIHOCTH. DHEpPrus.
Mexanundeckas pabora. MOIIHOCTb.
[IpocThle MeXaHWU3MBI: pblYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. IIpaBuio paBHOBecHs

phlyara.

[Ipumenenue npaBuiia paBHOBeCUsl pblyara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHUKH.

KIIJ] mpocTbix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckass sHeprus. KuHerndueckas M mnoTeHIManbHas dHeprud. lIpeBpanienue
OJIHOTO BHJIa MEXaHUYECKOM IHEPTUU B APYTroid. 3aKOH COXPAHEHUS SJHEPTUU B MEXAHHKE.

Jemoncmpayuu.
1. Tlpumepsl IPOCTHIX MEXAaHU3MOB.
Jlabopamopuvie pabomsl u onvimol.
1. Onpenenenue pa®OTBl CUJIBI TPEHHUS TPH PABHOMEPHOM JIBUKEHHUU Tejla 10
TOPU30HTAIBHON MOBEPXHOCTH.
2. HccrnenoBanue ycnoBUH paBHOBECHS pblyara.
3. Usmepenne KI1J] HaKIIOHHOH TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXpAaHEHUS MEXaHUYECKOW DHEPIHUHU.
8 KJIACC

Pazneu 6. TemioBblie ABJICHUA.

OCHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO--KUHETUUECKON Teopun CTpoeHus BemiecTBa. Macca
U pa3Mepbl aroMOB U MOJeKyJd. ONbIThl, MOATBEPKAAIONINE OCHOBHBIE TOJOXKEHHS
MOJIEKYJISIPHO-KMHETHUECKOU TEOPHH.

Monenu TBEPIOTO, KHUAKOTO M Ta3000pa3HOT0 COCTOSIHUMN BemiecTBa. Kpucramnndeckue u
amop¢usbie Tena. OOBsICHEHHE CBOMCTB ra3oB, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE MOJIOXKCHHIA
MOJIEKYJISIPHO--KUHETUYECKOM Teopun. (CMmauMBaHUE W KaNWUISIpHbIE sABJICHHS. TernoBoe
pacIIMpeHHe U CKaTHE.

Temneparypa. CBsA3b TeMIEpaTypbl CO CKOPOCTBKO TEIIOBOTO JBHYKEHHs YACTHIL.
Buytpennsist sHeprus. CnocoObl H3MEHEHHs BHYTPEHHEH SHEpruu: Tervlonepeaaya |
coBeplIeHHEe padoThl. Buabl Teruionepeaayn: TeIUIONPOBOAHOCTb, KOHBEKIIHS, U3TyUCHHUE.



KommuectBO TemmoTel. YaenbHas TEIUIOEMKOCTh BeEIIeCTBA. 1€INIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro Oanaxca. [lmaBieHue w OTBepACBaHUE KPUCTALTUYECKUX
BEIIECTB. Y7elbHas TeruioTa IutaBieHus. [lapooOpazoBanwe u KoHueHcanwms. Vcmapenue.
Kunenue. VYpaenbHas Ttemiora mnapooOpa3oBaHus.3aBUCUMOCTh TEMIEPATyphl KHUIIEHUS OT
aTMoc(epHOTro JaBICHMS.

BnaxnocTe Bo3myxa.

DHeprus TOIUIMBa. Y IeibHas TEII0Ta CrOpaHusl.

[Tpunnumner pabotel TemaoBbix asuratenet KIIJ[ temmoBoro nBurarens. TersioBbie
JIBUTATEJIH U 3aIIUTa OKPYKArOUIeH Cpeibl.

3aKOH COXpaHEHUs U PEBPALLEHUS SHEPTHH B TEILIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JIBHKCHHUSI.
Ha6monenue nuddysun.
HalGmronenue siBeHn cMauyMBaHUS U KaIMWLISIPHBIX SBJICHUH.
Hab6mroenne TemioBoro pacimpeHust Tell.
N3menenune naBiaeHuUs ra3a mpyu U3MEHECHUH 00bEMa M HArpeBaHUU WJTH OXJIAXKICHUH.
[IpaBuna uzmMepeHus TeMiepaTyphbl.
Bune! rerionepenayu.
OxutaxkaeHre mpyu COBEpIICHUN PaOOTHI.
HarpeBanue npu coBepiiieHuM pabOThl BHEIIHUMH CUJIAMH.
. CpaBHEeHHE TETUIOEMKOCTEN Pa3TUYHBIX BEIIECTB.
. HaGmronenne xumexus.

CoNORrWNE

el e
N RO

. Habmroienue nocTosiHCTBa TEMIIepaTyphl IPH IIABJICHUU.

13. Mojenu TEIUIOBBIX JIBUTATEIICH.

Jlabopamopuvie pabomel u onvimol.

OMnBITHI IO OOHAPYIKEHHUIO IEHCTBUSI CUIT MOJICKYJISIPHOTO TIPUTSKCHHUS.

OneITHI 110 BRIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM WIIM caxapa.

OnbITHI IO HAOJIOIEHUIO TETNIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U TBEPABIX TEII.
Omnpenenenue naBieHus BO3IyXa B Oa/UIOHE MIMPUIIA.

OnsbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJIEHUS BO3/1yXa OT €ro o0béma u
HarpeBaHus WIN OXJIAXKICHUSI.

gk wbdE

6. IlpoBepka rumnore3bl JIMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOWMKA JKHUIKOCTH B
TEPMOMETPUYECKON TPyOKEe OT TEeMIIEPATYPHI.
7. HaOmronenue u3MeHEeHHs] BHYTPEHHEH 3HEpruM Teja B pe3yJibTaTe TeIulonepeaadu u
palboThI BHEITHUX CHUII.
8. MHccrenoBanue siBIEHHS TETIOOOMEHA ITPH CMEITUBAHUH XOJIOJHOHW U TOPSTYEH BOIBI.
9. OmnpeneneHne KOIMYECTBA TEIUIOTHI, IIOJIYYEHHOTO BOJIOW TPU TEIUIOOOMEHE ¢
HarpeThiM METAITTNYECKUM [IUJIMHAPOM.
10. Onpenenenne ynenbHOM TETTIOEMKOCTH BEIIECTBA.
11. ViccnenoBanue mporiecca UCIapeHus.
12. OnpeneneHre OTHOCUTEIIBHOMN BIIAYKHOCTH BO3IyXa.
13. Onpenenenne yaenbHOM TETIIOTHI TUIABICHUS JIBA.
Paznen 7. DiiekTpryeckre 1 MATHUTHBIE SIBJICHUS.
Onexrpuszanus Ten. JlBa poja JIEKTpUYECKUX 3apsiioB. B3aumoneicTBuE 3apsKEHHBIX
ten. 3akoH KysnoHa (3aBUCHMMOCTh CHIJIBI B3aUMOJCWCTBUS 3apsKCHHBIX TEJI OT BEIMYMHBI
3aps7I0B U PACCTOSTHUS MEXKIY TEJIaMu).



DnekTpuyeckoe noje. Hanpssk€HHOCTh ayekTpuyeckoro mnotid. [IpuHiun cynepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsanoB. DJIEMEHTApHBIA 3JIeKTpuueckuid 3apsan. CtpoeHue
atoma. [IpoBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOro 3apsja.

DONEeKTpUYECKUH TOK. YCIOBHUS CYLIECTBOBAHMS 3JEKTPUUYECKOro ToKa. McrouHukm
IIOCTOSIHHOTO TOKa. JleWCTBUS 3JIEKTPUUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEeKTPUYECKHUM TOK B )KUJKOCTAX U ra3ax.

Onektpuyeckas 1nenb. Cuna Toka. OJEeKTpuyeckoe HampspkeHue. ConpoTHBICHUE
IIPOBOJHMKA. YJIENbHOE COIPOTUBIEHUE BemlecTBa. 3akoH OMa g ydacTKa LEnu.
ITocnenoBarenpHOE U MapAIIIEIBHOE COEAMHEHUE IIPOBOAHUKOB.

PaboTa 1 MOLTHOCTH ANIEKTpUUYECKOrO TOKa. 3akoH Jlkoynsa—JIenna. DnekTpuueckue nenu
Y TIOTPEOHUTENH AIIEKTpUUYECKON dHEepruu B ObiTy. KopoTkoe 3aMbikaHue.

[TocrossHHbIE MarHuThl. B3auMopnelcTBuE IOCTOSHHBIX MArHUTOB. MarmuTHoe IOJe€.
MarnuTHOe nojie 3eMJId U €ro 3HaueHHe s KU3HU Ha 3emie. OnbliT Dpcrena. MarauTHoe mnosie
3IEKTpUYECKOro Toka.llpruMeHeHne 3IeKTPOMArHUTOB B TEXHUKE. JelicTBE MAarHUTHOTO MOJs
Ha T[POBOJHUK C TOKOM. OJIEKTPOJBUIaTelb IOCTOSIHHOIO TOKa. Vcmonbs3oBanue
ANEKTPOABUraTeNIel B TEXHUUECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

OneiTel  @apaness. SIBieHue 3J€KTpOMarHuTHOM  uHAykuuu. IlpaBuino Jlenna.
Onekrporenepatop. CrnocoObl MOMyYEHUs AIEKTPUYECKON HSHEPrUuu. IJIEKTPOCTAHIMH Ha
BO300OHOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DnekTpu3anus Tel.

JIBa poaa 3JIeKTpUUECKHUX 3apsAJI0B U B3aUMOJIECHCTBHE 3apsHKEHHBIX TEll.
YCTpoUCTBO U JEHCTBUE IIEKTPOCKOIIA.

DneKkTpocTaTU4ecKas MHIYKIHUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.

[IpoBOIHUMKY U TUAAEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUN 3IEKTPUUECKOTO TOJIA.

HcTOoYHMKH TOCTOSTHHOTO TOKA.

JIeNCTBUS 2IEKTPUYECKOTO TOKA.

CoNAORrLNPE

[EY
o

. DNEKTPUUECKUN TOK B KUJKOCTH.

. 'a30BBIi1 pa3psn.

. I3MepeHne cuiibl TOka aMIepMeTpoM.

. I3mepeHne 21eKTpUYeCcKOro HalpsHKEHUs BOJIbTMETPOM.
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. PeoctaTt 1 MarasuH conpoTHBICHUI.

. B3anmopelicTBre NOCTOSIHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH Pa3€IEHHUs MOTOCOB MarHuTa.
. MoaenupoBaHre MAarHUTHBIX MMOJIEH MTOCTOSIHHBIX MArHUTOB.

el e T
0 ~N o o

. OnsIT OpcTena.

. MarauTHOE moJie TOKa. DINEKTPOMAarHur.

. [lelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
. DNEKTPOJABUTaTEIb MOCTOSHHOTO TOKA.
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. UccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOM WHTYKIIUH.

. OnbiTel Dapajes.

. 3aBUCHMOCTH HaIpaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHUS.
. DIIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.
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Jlabopamopuusie padbomut u onvimol.

OnbIThI 110 HAOTIOACHUIO ANEKTPU3ALNU TEJT UHAYKIIMEH U IPU COPUKOCHOBEHHUH.

HccnenoBanue neicTBUS 3JEKTPUUECKOTO MO HA IPOBOJAHUKH U AUDJICKTPUKH.

COopka u mpoBepka padoThl ATEKTPUUYECKOM LIEMU MOCTOSTHHOTO TOKA.

W3mepenue u perympoBaHUe CUIIBI TOKA.

W3mepenue u peryivpoBaHue HampsyKEHUs.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Y€Pe3 PE3UCTOP, OT COMPOTUBIICHUS

pe3UCTOpa U HAMIPSDKEHUST Ha PEe3UCTOpE.

7. OneITbl, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTb  JJIEKTPUUYECKOTO  COMPOTUBIICHUS
MIPOBOJIHUKA OT €0 JITMHBI, IJIOIIAIU MONEPEYHOTO CEUSHUS U MaTepHala.

o0k wnE

8. IIpoBepka mpaBuiia CIOXKEHHUS HANPSHKCHUN MPU MOCIEIOBATEIBHOM COCIMHECHUN
JIBYX pPE3UCTOPOB.

9. TIpoBepka mpaBuia IJisi CHIIBI TOKA TP NMAPAJUICITBHOM COCTUHEHUN PE3UCTOPOB.

10. Onpenenenue paboOThI AEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOP.

11. OnpezneneHue MOLTHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISIEMOM Ha pe3UCTOpe.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMIIOUKY, OT HaIllpsDKEHHS
Ha HEH.

13. Onpenenenne KI1/1 narpeBares.

14. ViccnenoBanre MarHUTHOTO B3aMMO/ICHCTBHSI TOCTOSTHHBIX MAaIHUTOB.

15. M3ydeHne MarHuTHOTO TOJISI TTOCTOSTHHBIX MAarHUTOB IPU UX OOBEAMHEHUH U
pa3aeIcHUH.

16. MccnenoBanue AEHCTBUS IEKTPHUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHL, AEMOHCTPHUPYIOIINE 3aBHCUMOCTD CHIIBI B3aMMO/ICHCTBHSI KATYIIKHA C TOKOM H
MarHuTa OT CHJIBI TOKA Y HAIpaBJICHUS TOKA B KaTyIIIKeE.

18. N3yuenue neiicTBUs MAarHUTHOTO I0JIsl HA IIPOBOJAHUK C TOKOM.

19. KoHctpynpoBaHue U U3ydeHue padoThl JJIEKTPOABUTATEIS.

20. Usmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITHI 110 UCCIEIOBAHUIO SIBIICHUS SJIEKTPOMArHUTHOW MHAYKLUU: UCCIIeI0BaHNE
M3MEHEHHMH 3HAYeHUs U HalpaBJIEHUs! MHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3gen 8. Mexanuuyeckue siBJeHUsI.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTH
MEXaHMUYECKOTO JIBW)KEHHUsA. PaBHOMEpHOE mpsMoiiMHENHHoe [BHXkeHue. HepaBHOMepHOE
npsAMONIMHENHOE NBMKeHHE. CpenHss W MIHOBEHHAs CKOPOCTh Tejla IIPU HEPaBHOMEPHOM
JIBUKCHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMoniuHeitHOe nBuxkeHne.CBoOoaHOe naneHne. OnbIThI
lanunes.

PaBHOMepHOE nBMXKEHHE MO OKpYXHOCTU. [lepron m yacrora oOparienus. Jlunelinas u
YIII0Basi CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHUE.

IIepBbiit 3akoH Hbrorona. Bropoii 3akoH Herorona. Tperuii 3axkon Herorona. IIpunHnmn
CYNEPIIO3HUINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBXKEHHUS, CUja TPEHUs
IIOKOSI, IPYT'HE BUJIbI TPEHUSI.



Cuna TSXKECTM W 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpeHHEe CBOOOAHOIO TMaJeHUs.
IBuwxenne 1utaner Bokpyr Connma. Ilepas kocmuyeckass ckopoctb. HeBecomocTs U
Meperpy3Ku.

PaBHOBecue marepuanbHOi TOUKU. AOcomoTHO TBEpAOe Teno. PaBHoBecue TBEpIOTO Tena
C 3aKpEIUIEHHOM OCBIO BpameHus. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynbe tena. M3meHenne ummysbca. MMmynbe cuiibl. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE BUKEHUE.

Mexanunueckass pabora U MOLIHOCTb. PabGora cmi Tsxkectu, ynpyroctd, tpeHus. Cssb

SHEPrUn

u pa6OTBI. HOTGHI_II/IaJ'IBHaH SHEprusa TECJla, MOAHATOrO Hald IMOBCPXHOCTBIO 3C€MIIH.

ITorenumanpHas 3Heprus C:karou npyxuHbel. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKOW dHEPIUu.

Hemoncmpayuu.

1. HaOnropeHue MEXaHUYECKOI'O ABUKEHUS TeJla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEeHHE TMYTEH W TPACKTOPHIA IBMKEHHS OJHOTO M TOTO YK€ TeJa OTHOCHUTEILHO
pa3HbIX TeJ OTCYETA.

3. H3mepeHune cKOPOCTH U YCKOPEHHSI IPSIMOJIMHEHHOTO IBUKECHUSI.

4. W ccnenoBanue MpU3HAKOB PAaBHOYCKOPEHHOT'O JIBUKEHUS.

5. HabmoneHue nBuxeHUs Tea 10 OKPY>KHOCTH.

6. HabmoneHune MexaHMYECKUX SBJICHUN, MPOUCXOASIIUX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKCHUU OTHOCUTEIBLHO KaOuHeTa (pU3HKH.

7. 3aBHCHUMOCTb YCKOPEHUS TeJla OT MaccChl TeJla U JEHCTBYIOLIEH Ha HETO CUJIBI.

8. HabmroneHue paBeHCTBA CUJI IIPU B3aUMOJCHCTBUM TEI.

9. H3meHeHue Beca Tela PU YCKOPEHHOM JIBUKEHUH.

10. ITepenaua umnysbca Ipy B3aUMOJCHCTBUN TEN.

11. ITpeoOpa3oBaHus SHEPTHH IPU B3aUMOJICHCTBUH TEIL.

12. CoxpaHenue uMnysbca Ipu HEYIPYroM B3auMOJICHCTBUY.

13. CoxpaHenue uMmyJsbca Ipu aOCOIIOTHO YIPYTOM B3aUMOJICHCTBUN.

14. HaGmoieHre peakTUBHOTO ABM)KEHHUS.

15. CoxpaHeHne MeXaHU4YEeCKOW SHEPTUH ITPH CBOOOJHOM MaJACHUU.

16. CoxpaHeHnne MEXaHUIECKOH SHEPTHH NIPU IBUKCHUH TeJla O] ISHCTBUEM MDY KHHBI.

Jlabopamopuvie pabomsl u onvimol.

1. KoHcTpyupoBaHMe TpakTa Uil pa3rOHa U JajbHEHWIero paBHOMEPHOTO JIBUKEHUS
1IapuKa Wi TeJIeKKH.

2. OmnpeneneHue cpegHe CKOPOCTH CKOJBXEHUs OpycKa WIM JABWKCHMS LIapuKa I10
HAaKJIOHHOM IJIOCKOCTH.

3. OmpeneneHre YCKOPEHHWs Tela NMpPHU PaBHOYCKOPEHHOM JIBUKCHHUW I10 HAKJIOHHOW
MJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IYyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUXKEHUHU 0e3
Ha4yaJIbHOW CKOPOCTH.

5. IlpoBepka TrHMOTE3bl: €CIM MpPH PABHOYCKOPEHHOM JBIKEHMM O€3 HavyalbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOILIUE
MIPOMEXYTKH BPEMEHH OJIMHAKOBHI.

6. UccrnenoBanue 3aBHCUMOCTH CHUJIBI TPEHHMSI CKOJIBKEHHS OT CHJIBI HOPMAaJbHOTO
JaBIICHHUSL.

7. Omnpenenenue KodhPUIMEHTa TPEHUS CKOJTBKEHUS.

8. Ompenenenue KECTKOCTU MPYKUHBL.



9. Omnpenenenne pabOTBl CHUIBI TPEHHUsI TNPU PABHOMEPHOM JBMKECHMM Tela IO
TOPU30HTAILHON TOBEPXHOCTH.

10. Onpenenenue paboThl CUIIBI YIPYTOCTH IPU HOABEME IPy3a C UCIOIb30BaHUEM
HEMOJBM)XHOTO U IIOJBMYKHOT'O OJIOKOB.

11. Vi3y4yeHue 3akOHa COXpAHEHUS SHEPTUH.

Paszxen 9. Mexaunuyeckue KoJie0aHusA M BOJIHBI.

Konebarensnoe nBumxenune. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, YacToTa,
aMIUIMTyna. MaremMaTud4ecKuil M IPYKUHHBIM MadATHUKU. [IpeBpaineHue dSHepruum Ipu
K0J1€0aTeIbHOM JBUKEHHUH.

3aryxatomue kojeOaHus. BeiHyxneHHble Konebanus. Pezonanc. MexaHMUECKUE BOJHBI.
CpoiicTBa MexaHn4ecKkuX BoJH. [Ipo/1osibHbIE U MONEepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHHueCKue BOJIHbI B TBEPJIOM Telle, CEHCMUUECKUE BOJIHBI.

3Byk. 'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk u ynbTpa3ByK.

Jemoncmpayuu.

Habnronenune koneGaHmii Te MOA ACWCTBUEM CHITBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenune xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habnronenune BEIHYK/IEHHBIX KOJICOaHUH U pe30HaHCa.

PacnipocTpanenue npoaoiabHbIX U IONEPEUHBIX BOJIH (Ha MOJIETN).
HabntoneHnue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHYECKUI PE30HAHC.

ogahsrwbdE

Jlabopamopuvie pabomel u onvimol.
1. Omnpenenenue 4yacTOThI U Mepro/ia KoueOaHUI MaTeMaTHUYECKOI0 MasiTHUKA.
2. OmpepneneHue 4acTOTHI U NIEpr0Ia KoieOaHU MPYKMHHOTO MasTHHUKA.
3. HccrnenoBanue 3aBUCHUMOCTH NEpUoja KOJIEOAHWH MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIMHBI HUTH.
4. UWccnenoBaHue 3aBUCHMOCTH NEpUOAa KOJI€OaHUHM MPYXUHHOIO MasiTHUKA OT MaccChl
rpysa.
5. IIpoBepka He3aBUCUMOCTH IepuoJia KojebaHuil rpy3a, HOJABEIIEHHOTO K HUTH, OT
Macchl rpy3a.
6. OnbITBL, JEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUOJa KOJEOaHWH MPYXKHUHHOTO
MasTHHKA OT MaCChl Ipy3a U KECTKOCTU MPYKUHBI.
7. VI3mepeHue ycKOpeHHs! CBOOOIHOTO MaeHUsI.
Pa3gen 10. DyieKTpOMAarHuTHOE MoJie ¥ JIEKTPOMATHUTHBIE BOJTHBI.
DNEeKTPOMarHuTHOE TOoJie. DJIEKTPOMArHUTHbIE BOJHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkana 3eKTpoMarHuTHHIX BOJH. Vcrionb30BaHNEe 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.
DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa MEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOHCTBa CBETA.
Jlabopamopnuvie padbomut u onvimol.
1. UsyueHune cBOMCTB 3JIEKTPOMArHUTHBIX BOJH € TIOMOIIIbIO MOOMIILHOTO TeIe(OHa.
Paszgen 11. CBeToBbIe SIBJICHUS.
JlyueBas monenb cBera. Mcrounnku csera. [IpsAMoOIMHENHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u Jlynsl. Otpaxenue csera.llnockoe 3epkano. 3akoH OTpaKEHUs CBETA.



[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [lonHoe BHyTpeHHEe OTpakeHHE CBETA.
Hcnonbs3oBanue MOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONTUYECKUX CBETOBOJIAX.
Jlunza. Xox myueit B nunH3e. Ontuueckas cuctema (poroammnapara, MUKPOCKOINA U
Tesneckomna. ['a3 kak onTuueckas cuctema. bin3opykocts U JabHO30PKOCTb.
Paznoxenune 6enoro ceera B criektp. OnbiTel HptoToHa. CokKeHne CIeKTpaIbHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssmonuHeitHOE pacpocTpaHEeHHE CBETa.
OtpaxeHue cBera.
[Tonyuenue n300pakeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.
OnTUYEeCKUN CBETOBO/I.
Xon nydeit B cobuparoiieii mmH3e.
XO[ JIyuel B pacCEUBAIOLLIEH JIMH3E.
[Tonydenue n300pakeHuii ¢ MTOMOILBIO JIHH3.
. Ilpunuun neiictBus ¢oTtoannapara, MUKPOCKOIA U TEJIECKOIA.
10. Mozens riasa.
11. PasnoxxeHue 06emoro cBeTa B CIIEKTP.
12. Tony4yenue 6enoro cBetTa Mpu CIOKEHUHU CBETA Pa3HBIX LBETOB.
Jlabopamopuusie padbomot u onvtmol.
1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPAXKEHHsI CBETOBOTO JIy4a OT yrila MaJIeHusl.
2. V3yueHue XxapaKTepUCTUK U300paKeHHs ITpeIMeTa B MJIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCMMOCTH yTJIa MPEIOMIICHHUS CBETOBOTO Jydya OT yria MaJeHus Ha
TPAHUIIE «BO3TYX—CTEKIIO».
[Tonyuenue n300paskeHHit ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI.

CoNeO R~ WD PE

Onpenenenre (OKYCHOTO PACCTOSIHUS U ONITUYECKON CHIIBI COOMpAIOIIeH JTMH3BI.
OnbITHI 110 Pa3IoKEHUIO OEJIOro CBETa B CIIEKTP.

OnbITHl O BOCIPHATHIO 1[BETa IMPEIMETOB NpPU UX HAOIIOJAECHUU uepe3 LBETOBbIE
GUIbTPHI.

Paznen 12. KBaHnTOBbBIE sIBJICHUS.

OmneiTel Pesepdopna u nnanerapHas moaens aroma. Mogens atoma bopa. Mcnyckanue u
MOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHelHyaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Aub(a-, Oera- M ramMma-u3inydeHus.CTpoeHHE aTOMHOTO sfpa.
HyxnoHnHas Mopens aromHoro suapa. HM3oromel. PannoaxtuBHble mnpepaiueHus.Ilepuon
MoJTypacmaja aTOMHBIX sJIep.

SnepHble peakny. 3aKOHBI COXPAHEHMSI 3apsAJ0BOIO U MAacCOBOTO YHCEN. DHEPrus CBs3U
aTOMHBIX szep. CBa3p Maccel M dHepruu. Peaknuu cuHTe3a U neneHMs saep. McrouHuku
sHepruu CoJiHIA U 3BE3 .

AnepHas sHepretuka. JleicTBUSA palHOAKTUBHBIX U31yYE€HNUI HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3ITy4€HHUS U TOTJIONIEHUSI.

CrieKTphl pa3aM4HbIX T'a30B.

CnekTtp Bomopoa.

Ha6mronenue tpexoB B kamepe Buibcona.

Pabota cuérunka HOHU3HPYIOMUX U3TYUEHUH.

Perucrpanus usny4eHus IpUPOAHBIX MUHEPATIOB U IIPOAYKTOB.
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Jlabopamopuusie padbomut u onvimol.

1. HaGmroneHue CIUIOMIHBIX ¥ TMHEHYAThIX CIIEKTPOB U3TYYCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE YHEPTHH YACTHUIIBI 10 TOPMO3HOMY IyTH (T10

dboTorpadusm).

3. H3mepeHune paanoakTUBHOTO (poHA.

IToBTOPHUTENBHO-00001IAKOIMIA MOTYJIb.

[ToBTOpUTENBEHO--0000IIAIOIMK  MOJYJIb MpeaHa3HaueH Ui CHCTeMaTH3alluu |
00001IeHNS TPEIMETHOTO COACPKAHUSI U OTbITA AEATEIbHOCTH, TPUOOPETEHHOTO MPU U3YUECHUU
BCEro Kypca (pu3mku, a Taxke A NOATOTOBKA K OCHOBHOMY I'OCYJIapCTBEHHOMY SK3aMEHY I10
¢buzuke s 00y4aroUINXCsl, BHIOPABIIUX ITOT Y4eOHBIN MPEMET.

[Ipy wu3ydyeHMH JaHHOrO MOAYJS PpEATU3YIOTCS W CUCTEMAaTU3UPYKOTCS  BHJIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecredynBaeTcs JIOCTHXKEHHUE MPEIMETHBIX U
MeTanpeIMeTHBIX IJIAHUPYEMBIX pe3yJIbTaToB o0yueHus, dopmupyercs
€CTECTBEHHOHAYUYHAsrPaMOTHOCTh: OCBOEHHE HAyYHbIX METOJIOB HCCJIEIOBaHUS SBJIECHUI
OPUPOABI U TEXHUKH, OBJAJICHUE YMEHHUSMHU OOBACHATH (U3UYECKUE SBICHUS, MPUMEHSISI
MIOJIyYEHHbIE 3HAHUs, pelIaTh 3aJa4l, B TOM YHUCJIE KAUECTBEHHbIE U YKCIIEPUMEHTAJIbHBIE.

[TpuHIMIIIATIBHO AEATEIBHOCTHBIM XapakTep JAaHHOIO pa3jielia Pean3yercs 3a CU€T TOro,
9TO 00Y4YaIOIIHecs BHIMOIHSAIOT 33aJJaHNs, B KOTOPBIX UM TIPEIaracTcs:

Ha OCHOBE ITOJIYYE€HHBIX 3HAHWI Paclio3HABaTh M HAYYHO OOBACHATH (PU3NUECKUE SBICHUS
B OKpPY’KaroUIed MpUpPOAE U NOBCEIHEBHOM KU3HU;

WCIIOJIb30BAaTh HAYYHBIE METO/ABI UCCIEIOBAaHHUS (PU3UYECKUX SIBICHUH, B TOM YHCIE IS
MIPOBEPKHU TMIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBBI HamOOJI€e BaXKHBIX JOCTH)KEHHUH COBPEMEHHBIX TEXHOJIOTHUH,
HampuMep, MPaKTUYECKOrO HCMOIb30BaHUS PA3IMYHbIX HCTOYHMKOB HSHEPIrUUM Ha OCHOBE
3aKOHa MPEBPALIEHUS U COXPAHEHUSI BCEX U3BECTHBIX BUOB YHEPTUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenne ¢u3nku Ha YypOBHE OCHOBHOIO 00IIero o0pa3oBaHUs HAMpPaBlIEHO Ha
JOCTUKEHHE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.
B pesynbrare uzydenus UKy Ha ypOBHE OCHOBHOTO 00IIEro oO0pa3oBaHUS Y
oOyuatorerocsi OyayT c(hopMUPOBaHbI CIIEAYIOIINE TUUHOCTHBIE PE3YJIbTAaThl B YACTH:
e 1) maTpHOTHYECKOr0 BOCIMTAHMS:
e [ mposiBJI€HHE UHTEpeCca K UCTOPUHU U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (u3nyYecKoit
HaYyKHU;
e [] IEHHOCTHOE OTHOIICHHUE K JJOCTH)KEHUSIM POCCHUICKHUX YUEHBIX--(PH3HKOB;
e 2) rpa’kIaHCKOr0 M JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS
e [ rOTOBHOCTH K aKTUBHOMY YYacTHUIO B OOCYACHUH OOIECTBEHHO3HAUNMBIXU ITHYECKHUX
po0JieM, CBA3aHHBIX C IPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHHUHN (PU3UKH;
e [ 0co3HaHHE Ba)KHOCTH MOPAIbHO--3TUYECKUX IIPUHILIUIIOB B AESTEIbHOCTH YUYEHOTO;
e 3)3CTeTHYECKOr0 BOCIIMTAHMS:
e [ BOCHpHATHE 3CTETUYECKHX KayecTB (PU3MUYECKON HAayKu: €€ TApMOHMYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;
e 4) IEeHHOCTH HAYYHOTI'O MO3HAHUS:

e [] 0co3HaHME LIEHHOCTH (PM3UYECKOM HAyKM KaK MOIIHOTO MHCTPYMEHTa IO3HAHUS MUDA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BayKHEHIIEH cOCTaBIIAIOIIEH KYJIbTYpPhI;

e [] pa3BUTHE HAyYHOH JIFOOO3HATEIIEHOCTH, HHTEPECa K UCCIIEI0BATEIbCKON ICATEIIbHOCTH;

e 5) ¢popMupoBaHus KyJbTYPbI 310POBbSI M IMOIMOHAIBLHOTO 6J1ar OOy YHSI:

e [| oco3HaHHME LEHHOCTH 0e30MacHOro oOpas3a >XU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTM TpaBWJI 0O€30MaCHOrO TOBEACHHS Ha TpaHCIOpPTe, Ha Joporax, C
AIIEKTPHUYECKUM H TETUIOBBIM 000pYyIOBAaHHEM B JIOMAITHUX YCIOBUSIX;

e [ chopMupOBaHHOCTH HaBbIKa pe(EeKCUU, IPU3HAHUE CBOETO MPaBa Ha OIMMOKY M TaKOro
e TIpaBa y Ipyroro 4ejioBeKa;

e 6) TPY10BOIO BOCIINTAHMSA:

e || aKTHBHOE yyacTHe B PEIICHHH NMPAKTUYECKUX 3a7ad (B paMKax CEMbH, 00pa3oBaTeIbHON
OpraHu3aly, TOpoJa, Kpass) TEXHOJOTMYECKOM U COLMalbHON  HaNpaBICHHOCTH,
TpeOyIOIUX B TOM YHCIIE U PU3NUECKUX 3HAHUH;

e [] MHTEpeC K MPaKTHUECKOMY U3yUEHHIO MpodeccHii, CBA3aHHBIX C PU3UKOI;

e 7)3K0JIOTHYECKOT0 BOCTIMTAHUSI:

o [l opueHTanus Ha NMpUMEHEHHe (U3NYECKUX 3HAHUM Ui pelleHus 3a1ad B ob0jacTu
OKpY’Kalomie cpefpl, MIIAaHUPOBAHUS TIOCTYNKOB W OIEHKH MX BO3MOXKHBIX TOCIEICTBHIA
JUISL OKpY>KaroIIen Cpepl;

e [] oco3HaHue r1100ANBHOT0 XapakTepa KOJIOTMYECKHX MPOOIIeM U MyTel UX peleHMs;

e 8) amanTanmuyu K H3MEHSIOLIIUMCS YCJIOBUSM COMUATBLHON M MPHPOIHOIi Cpeabl:

. "] moTpeOHOCTh BO B3aUMOAECUCTBUM MpPHU BBHINOJIHEHHHM HCCIEJOBAHUM U TMPOEKTOB
¢bu3nvecKoil HarPaBIECHHOCTH, OTKPBITOCT ONBITY U 3HAHUSAM JPYTHUX;

e [] MOBBIIEHHUE YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeSATEIbHOCTb;

e [] moTpeObHOCTh B (pOPMHPOBAHUHM HOBBIX 3HAHUH, B TOM uHcie (GOpMyIHpOBaTH WICH,
TIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

e [] oco3HaHue NeUIUTOB COOCTBEHHBIX 3HAHUI M KOMITETEHTHOCTEH B 001aCTH (PUBHKH;



e [] IMIaHUPOBAHUE CBOETO PA3BUTHI B MPUOOPETEHUN HOBBIX (PU3HUECKUX 3HAHMIA;

o []

CTPCMJICHUC AHAJIM3UPOBATL W BbBIABJIAATL B3aUMOCBA3U IMPUPOIHL, O6H.[CCTBa u

9KOHOMHKH, B TOM YHUCJIE C UCIIOJIB30BaHHEM (1)I/ISI/I‘ICCKI/IX 3HaHPII>i;

e [JOICHKA CBOMX JICUCTBHUU C YYETOM BIIMSHHS HA OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX
[JI00AIBHBIX TTOCIIEICTBUHA.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbrate ocBoeHHs mporpamMmbl O (HU3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBanust y oOydaromerocss OyayT chOpMHUpPOBaHBI MeTaNpeaMeTHbIe Pe3yJabTaThl,
BKJIIOUAIONME TIO3HABATEIIbHBIE YHHUBEPCAIbHBIE YyUeOHBIC IEHCTBHUS, KOMMYHHKATHBHBIC
yHHUBEpCcalbHbIe yueOHbIE NeUCTBUS, PETYISTUBHBIE YHUBEPCAIbHBIC YUeOHbIE ACHCTBHUS.

ITo3HaBaTe1bHBbIE YHUBePCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble Jornyeckne aeiicTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CyIIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHUI);
YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(UKALMU, OCHOBAHUS JJI1 000O0IIEHUS
U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B pacCMAaTPUBaEMBbIX (haKTax, JaHHBIX U
HaOIIOJICHUSAX, OTHOCALIUXCA K PU3NYECKUM SIBJICHUSIM;

BBISIBJISITh NPUYMHHO--CJICAICTBEHHBIE CBS3U MPU U3YYEHUU (U3MUECKUX SBICHUU U
MIPOLIECCOB, JENIaTh BBIBOABI C HCIOJB30BAHUEM JCAYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBS3AX (PU3MUECKUX BETUUNH;
CaMOCTOSITENIbHO ~ BbIOMpaTh crnoco0 pemeHuss y4deOHOM (u3mueckod  3amayuu
(cpaBHEHHE HECKOJBKHMX BapHaHTOB peELICHMs, BbIOOp Haubosee MHOIXOISIIEr0 C
y4€TOM CaMOCTOSITENIbHO BbIIETIEHHBIX KPUTEPHUEB).

Ba3oBble ncciregoBaTeLCKHeE 1eHCTBHUA .

HCII0JIb30BaTh BOIIPOCHI KaK UCCIEA0BATENbCKUA NHCTPYMEHT MO3HAHUS;

MPOBOJUTH IO CaMOCTOATENBHO COCTABICHHOMY IUIAHY OMbBIT, HECJIOMXHBIN
(bU3UYECKU IKCTIEPUMEHT, HEOOJIBIIIOE HCClIeIOBaHNE (DU3UIECKOTO SBJICHHUS;
OIICHUBATh Ha MPUMEHUMOCTh M JJOCTOBEPHOCTh MH(POPMAIIHIO, MOTYUYEHHYIO B XOJE
MCCIIE0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENTLHO ~ (pOPMYITUPOBaTh OOOOIIEHWS ¥  BBIBOABI IO  pe3yjibTaTtam
MPOBEIEHHOTO HAOIOICHHUS, OTIBITA, UCCIIETOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHeHIIee pa3BuTue GU3NIECKUX TMPOIECCOB, a TAKKE
BBIIBUTATh MPEMNONI0KEHUS 00 MX Pa3BUTHH B HOBBIX YCJIOBHSIX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

MPUMEHATh Pa3IMYHBIE METOABI, HHCTPYMEHTHI M 3alpOoChl TPU TIOWCKE W OTOOpe
MH(OpPMAaLIUY WK JAHHBIX C YYETOM MPEUI0KEHHON yueOHOl (pu3ndeckoil 3aauu;
aHAJM3UPOBaTh, CHCTEMATH3HPOBATh M WHTEPIPETHPOBATH WHPOPMALIUIO PA3TUIHBIX
BUJIOB U ()OPM TIPEICTABIICHHS,

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (OpMYy MpeacTaBIeHHs HHPOPMALUU H
WUTIOCTPUPOBATh pElIacMble 33Ja4Yl HECIOKHBIMHU CXEMaMH, AMarpaMMaMH, HHOM
rpaduKoi U ©X KOMOWHAIIUSIMH.



KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eCTBHS:

B XoJle¢ OOCYXIeHUsi ydeOHOro Marepuala, pe3yibTaToB JIabopaTOpHBIX paboT u
IIPOEKTOB 3aj[aBaTh BOIPOCHI IO CYIIECTBY 0OCYkIaeMOM TeMbI U BBICKAa3bIBATh HJICH,
HaI[eJICHHBIC HA PEIICHUE 3a/Ia4H U MOepKaHue 01aroxkenareIbHOCTH OOIICHMS;
COTOCTABJIATh CBOW CYXKIEHUS C CYXACHHSIMH JIPYTUX YYaCTHUKOB JUAJIOTa,
O0OHAPYKUBATh PA3JIMYUE U CXOJCTBO IMO3HIINN;

BBIP2XKaTh CBOIO TOYKY 3PCHHUSI B YCTHBIX U MUCBMEHHBIX TEKCTAX;

MyOMUYHO  TMPEACTABIATh  PE3YJIbTAThl  BBIMOTHEHHOTO  (PU3WYECKOTO  OIBITa
(9KCTIepUMEHTA, HCCIICIOBAHUS, ITPOCKTA);

MMOHMMATh M MCIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOW M WHIAMBHIYyaIbHON pPabOTHI
IIPH PEIICHUH KOHKPETHOW (pU3MIecKOor poOJIeMblI;

MPUHUMATh IIEJM COBMECTHOH JESITEIbHOCTH, OPraHM30BBIBATH JCHCTBUSA 110 €€
JOCTHKCHHIO: PACTIPEICNIATh POJIM, 00CYKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 00001TaTh MHEHHUS HECKOJIBKUX JIFOJICH;

BBEITIOJTHATE CBOIO YacTh pabOThI, JOCTHUTAs KAYECTBEHHOI'O PE3yJIbTaTra IO CBOCMY
HAIPABJICHUIO U KOOPJAUHUPYS CBOU JICUCTBHUS C APYTUMHU WICHAMHU KOMAH/IbI,
OLICHUBATh KAuyeCTBO CBOEro BKJaJa B OOIIMH TPOMYKT 1O  KPUTEPHSIM,
CaMOCTOSITEIILHO C(OPMYITUPOBAHHBIM YYaCTHHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe YyUeOHbIe 1elicTBUS

Camoopranu3anus:

BBISIBJIATH ITPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYalUsAX, TPEOYIOMUX Ul peIICHHS
(bu3NYeCKUX 3HAHUH;

OPUEHTUPOBATbCS B Pa3IMYHBIX MOAXO0JAX MPUHATHUS pEHIeHUH (MHIMBUAYAIBHOE,
MIPUHSATHE PEILICHNUs B TPYIIE, IPUHITHE PEILIEHUI IPyIIoii);

CaMOCTOSITENIbHO COCTaBJISITh ANTOPUTM pelleHHus (u3ndeckod 3ajaud WM IUIaHa
UCCIIEIOBaHUsI € YYETOM HMEIOIIMXCS PECYpcOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATH Mpe/AjiaraeéMble BapUaHThl PEIICHUN;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJ’[b, IMOLMOHANIbHDbIN MHTENIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYallu U MpeAJiarath IiaH e€ N3MEeHEeHUS;

OOBSICHATh TPUYMHBI JIOCTHKEHUS (HEAOCTHKEHMS) Ppe3yJIbTaTOB JesTEeIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OMBITY;

BHOCHUTBH KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBIMOJHEHUS (PU3MUECKOTO
UCCIIEIOBAaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHHBILUXCS
CUTyallui, yCTAaHOBJIEHHBIX OLUIMOOK, BOZHUKIIUX TPYAHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3YJIbTATA II€JIN U YCIOBUSM;

CTaBUTH ce0s1 Ha MECTO JPYTOro YeJoBeKa B XOJE CIOpa MM JTUCKYCCUU Ha HAYyYHYIO
TE€MY, IOHUMaTh MOTUBbI, HAMEPEHMSI U JIOTHKY APYTOro;

NpU3HABATh CBOE MpaBO Ha OMMOKY MpH pemeHuH (U3NYeCKHX 3a7ad WM B
YTBEPKACHUSX HA HAyYHbIE TEMBI M TAKOE K€ MPaBO APYroro.

HNPEIMETHBIE PE3YJIbTATbBI



K konny oOyueHus B 7 kJjacce IpeaMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpaxkaTh c(HOPMUPOBAHHOCTH Y O0YUAIOUINXCS YMEHHI:

® CIIOJIb30BAaTh TOHATUA: (U3WYECKUE U XUMHUYECKHE SBJICHMs, HaOII0JeHHe,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, €AMHULIBI (U3NYECKUX BEIMYMH, aTOM, MOJEKYIa,
arperatHbie COCTOSIHHS BellecTBa (TBEpPAOE, KHUJAKOE, ra3000pa3HOe), MEXaHUYECKOE
NBIDKEHHE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSMOJIMHEHHOE),  TpaeKTopus,
paBHOJEHCTBYOIIas cuia, aedopmauus (ymnpyrasi, IJacTHYecKas), HEBECOMOCTb,
COOOIIIAIOIIUECS COCYIbI;

e paznuuath sBieHus (auddy3us, TemIoBOe NBIKEHUE YaCTHII BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE [BI)KEHUE, MHEPLIUs, B3aUMOJICHCTBUE TENl, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBhK BpaLCHHUs, IEepelada JaBICHUS TBEPABIMHU
TeJIaMHU, )KUIKOCTSIMHU U Fa3aMU, aTMOC(EpPHOE 1aBlIEHUE, JIABAHUE TeJl, IPEBPALLICHUS
MEXaHMYECKOM PHEPTUH) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBICHUI B OKPYKAIOIIEM MHpPE, B
TOM uucie (QU3NYECKue SBJICHHS B MPUPOJIE: MPHUMEPHI JBIKEHUS C Pa3IUYHBIMU
CKOPOCTSMM B JKMBOW M HEXUBOW IPUPOJIE, NEUCTBUE CHIIBI TPEHHUs B INPUPOJE U
TEXHHUKE, BIUSHHEC aTMOC(EpPHOro MaBJICHHS Ha >KHBOW OpraHW3M, IIaBaHUE pHIO,
pBlUard B TeJe YeJOBEKa, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33/1ayy B y4eOHYIO,
BBIJIETISITH CYLIECTBEHHBIE CBOMCTBRA (MPU3HAKHN) (PU3UUECKUX SBIICHHUIA;

® ONUCHIBATh M3YyYCHHBIC CBOWCTBA TENl M (DM3MUCCKHUE SBJICHHUS, UCTIONB3Ys (PU3UUECKHe
BEJIMYUHBI (Macca, 00BEM, TJIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEHHSS
CKOpOCTb, CHJIa YIPYIOCTH, CHJIa TSKECTH, BEC Teja, CHUjla TpPEHUs, JaBJICHHE
(TBEpIoro Tema, XKUAKOCTH, Ta3a), BHITATKUBAIOIIAs CHJIa, MEXaHWueckas paboTa,
MOIIIHOCTh, TIJIEYO CHJIBI, MOMEHT CHIIbI, KOd(DQUIMEHT TMONe3HOTO JeHCTBHS
MEXaHU3MOB, KMHETUYECKasi U TOTEHIMAIbHAS SHEPTUsl), MPU ONMUCAHWUU TMPABUIBLHO
TPaKTOBaTh (PU3MUECKUIN CMBICI UCTIOIB3YEMbIX BEJTUYHH, UX 0003HAYCHUS U €IMHULIBI
(bu3MUeCKUX BEIMYMH, HAXOAUTHh (OPMYIBI, CBS3BIBAIOUINE JAHHYIO (PH3UYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TpaUKU H3yUYEHHBIX 3aBHCUMOCTEH
(bu3MYECKUX BETUYHH;

®  XapaKTepu30BaTh CBOMCTBA TeJ, (U3MUECKHE SIBICHHUS M MPOLECCHl, HCIOIb3Ys
MpaBujia CIOXKEHUSI CHJI (BIOJb OJHOM mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, TpaBWIO paBHOBecHs phiuara (0JIOKa), «30JI0TO€ TMPABHIIO» MEXaHUKH,
3aKOH COXpaHEHUsT MEXaHWYECKOM »HHEpruM, MpU ITOM [1aBaTh CIIOBECHYIO
(GhOopMyIHPOBKY 3aKOHA U 3aITUCHIBATH €0 MAaTEMATHYECKOE BBIPAKECHUE;

® OOBSACHATH (U3MUECKHUE SBIEHUS, TMPOIECCHl W CBOWCTBA TEJ, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa: BBISBISATH MPUUYWHHO-
-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX MIaroB ¢ omopoi Ha 1—
2 U3Y4YEHHBIX CBOWCTBA (PU3UYECKUX SBIEHUH, (UINYECKUX 3aKOHA  HIIH
3aKOHOMEPHOCTH;

e pemath pacuy€THBIC 3amaud B 1-2 JCHCTBHS, WCIOJIB3YyS 3aKOHBI W (DOPMYJIBL,
CBs3bIBatONME (DU3MYECKHE BEIMYMHBI: HA OCHOBE aHaiM3a YCIOBUS 3a/Jadu
3aMuCchIBaTh KPAaTKOE YCJOBHE, MOJCTAaBISATH (PU3MUECKHE BEIUYMHBI B (DOPMYJIBI U
MPOBOANTH PAcCUEThl, HAXOIUTh CIPABOYHBIC JAHHBIC, HEOOXOAMMBIE ISl PEIICHUS
3a/1a4, OL[CHUBATh PEATUCTUYHOCTh MOTyUYEeHHOM (PU3NUECKON BEeTHMUNHBI,



pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MNPU MOMOLIM (PU3NYECKUX
METOJI0OB, B OIIMCAaHUM HCCIIECJOBAHMS BBIIEIATh IIPOBEPSAEMOE IPEATIOTIOKEHHUE
(runore3y), pa3nuyaTe U HUHTEPHPETHPOBATH IOJYUYEHHBIH pe3yslbTaT, HaXOAWUTh
OLLMOKHU B XOJI€ OIbITA, JI€NaTh BHIBOJIBI 110 €70 pe3yJIbTaTaM;

MPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (PM3UYECKUX SBICHUH WM (PU3MUECKUX CBOMCTB
Ten: (OpMyJIMpPOBAaTh IMPOBEPSEMblE MPEAINOJNOKEHHs, COOMpaTb YCTAHOBKY W3
MIPEUI0KEHHOT0 000pYI0BaHUS, 3alUCHIBATH X0/ ONbITA U (POPMYIHPOBATH BHIBOJIBI,
BBINOJIHATH NPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, MAcChl Tejla, 00bEéMa, CUIIBI U
TeMIIepaTypbl C HMCIIOJb30BaHMEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3alKCHIBATH
MMOKa3aHUs TPUOOPOB C YIETOM 3a/IaHHOMN aOCOFOTHON MOTPEIIHOCTH U3MEPEHUIA;
IIPOBOJIUTh UCCIIEOBAHUE 3aBUCUMOCTH OAHOM (hM3MYECKON BEIMYMHBI OT APYIoH C
UCIOJIb30BAHUEM HPSAMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO ABHMIKYILETOCS
Tejaa OT BPEMEHM JIBWJKEHUS TENa, CUIIbI TPEHUs CKOJIBXEHMS OT Beca TeJa, KauyecTBa
00pabOTKM TOBEPXHOCTEW Ted MW HE3aBUCHUMOCTH CHJIBI TPEHHS OT IJIOUIAaU
COIIPUKOCHOBEHHUSI TEJI, CHJIbI YIPYIOCTH OT Y/UIMHEHHUS IPYKHHbI, BHITAIKUBAIOLICH
cuiipl 0T 00BbEMa NOrpyXEHHOW YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, HA KOTOPYIO IOTPYKEHO TeJo,
yCIOBUH IJIaBaHMSA TeJ, YCJIOBUII paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOTO MCCIEJOBAaHUSA, COOMpaThb YCTAHOBKY M  BBIIOJIHATH
M3MEpEHUs, CIenysl MPeaoKEHHOMY IUIaHy, (PUKCHPOBATH PE3YJbTAThI MOTYyYSHHOM
3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BUJE NPEAJOKEHHbIX TaOJIUL U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHUS;

MIPOBOJANTh KOCBEHHBIE H3MEpEeHUs (U3MUECKUX BEIUYMH (IUIOTHOCTh BEIECTBA
KHUJAKOCTH W TBEPAOro Teja, CUIa TPEHMS] CKOJBXEHMs, JaBJICHHE BO31yXa,
BBITAJIKMBAIOIIAs CHJIA, JCHCTBYIOIIAs Ha TOrPyXKEHHOE B JKUIKOCTh TEIO,
KOA(Q(QHUIMEHT MOJE3HOrO JACHCTBUS MPOCTBIX MEXAaHU3MOB), CIEIys MPenIokKEeHHOH
MHCTPYKIMU: IIPU BBITIOJIHEHUHN U3MEPEHUH cOOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
1 BBIUUCISATH 3HAUEHNUE UCKOMOW BETTMYHHBI;

coOnrofaTh TMpaBuia TEXHUKH Oe30macHOCTH Hpu  padore ¢ 1abOpaTOpHBIM
o0opyI0BaHUEM;

yKa3blBaTh MPUHIUIBI JEHCTBUS MNPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY Ibl, OapoMeTp, pblyar, MOJABHKHBIN U
HETOJIBIKHBINA OJIOK, HAKJIOHHAs! IJIOCKOCTB;

XapaKkTepu30BaTh MPUHLUIBI JIEHCTBUS HW3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOICTB ¢ Omopoil Ha HUX omnucaHus (B TOM 4YHUCIE: MOAUIMITHUKH, YCTPOMCTBO
BOJIOIIPOBO/Ia, THUAPABIMYECKHI Ipecc, MaHOMETp, BBICOTOMEp, MOPILIHEBOM Hacoc,
apeoMeTp), UCHONb3ys 3HAHUS O CBOWCTBAX (PU3MUECKUX SIBICHUI M HEOOXOAUMBIE
¢u3nyeckre 3aKOHbl U 3aKOHOMEPHOCTH;

MPUBOJUTL TpUMEpbl (HAXOAWUTh HWHGOPMAILMI0O O MpPUMEpax) MPAKTUYECKOTO
UCTOJb30BaHUS (U3UUECKUX 3HAHUN B IOBCEJHEBHOW >KM3HM MO OOecredeHUus
0€30MacHOCTH TpU OOpaleHMH ¢ MpUOOpaMH U TEXHUYECKHMHU YCTPONCTBaMH,
COXPaHEHHUs 370pPOBbsi M COONIOACHHUS HOPM DKOJIOTUYECKOTO TOBEIEHUS B
OKpYKarolleu cpeae;

OCYIIECTBIATH OTOOp HMCTOYHHUKOB HH(OpManuu B VHTepHETE B COOTBETCTBUH C
3aJaHHBIM ITOMCKOBBIM 3alIpOCOM, Ha OCHOBE UMEIOINUXCS 3HAHUHU U IIyTEM CPaBHCHUS



Pa3IMYHbIX UCTOYHUKOB BBLIEISATH MH(POPMAIINIO, KOTOpas SBISETCS MPOTHBOPEYUBON
WM MOXET OBbITh HEJJOCTOBEPHOIA;

HCIOJIb30BaTh MPHU BBIIOJTHEHUH YUEOHBIX 33JaHUI HAyUYHO--TIONYJISIPHYIO JINTEPATypy
(GU3NYECKOTO CO/AEp)KaHUs, CIpPaBOYHBIE MaTepHajbl, pecypchl cetd HHTepHer,
BIIQIETh MpUEMAMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

COo3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIC U yCTHBIE COOOLICHHS Ha OCHOBE 2—3
MCTOYHUKOB MHGOpManuu GU3NYECKOro COAepk aHHs, B TOM YUCIE MyOJIUYHO JeNaTh
KpaTKue COOOIICHUsI O pe3ysIbTaTax MPOEKTOB WM YYEOHBIX UCCIEIOBAHMMA, IPH ATOM
rpaMOTHO UCHOJb30BATh HW3YyUYCHHBIH TMOHATHHWHBIA anmapar Kypca (U3HKH,
COMPOBOXK/IATh BBICTYIJICHUE IIPE3ECHTALIUEH;

P BBINOJIHEHUU y4E€OHBIX MPOEKTOB U UCCIIEOBAHUN PACHpPEeNiaTh 00sI3aHHOCTU B
IpyIIie B COOTBETCTBUM C MOCTABICHHBIMU 331a4aMH, CJIEAUTH 32 BBIIIOJIHEHUEM IJIaHa
NEHCTBUM, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTh TIPYMIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJECICTBUE, YUNTHIBAs MHEHHUE OKPYKAIOIINUX

K koHIty oOydenus: B 8 kj1acce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOUINXCS YMEHHI:

WCIIO0JIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMSI BEIIEeCTBA, KpUCTANIMYeCKUe U amop(dHbIe Tena,
HACBIIICHHBIA U HEHACBIILIEHHBIN Nap, BIAXXHOCTh BO3/lyXa, TEMIIepaTypa, BHyTPEHHSISA
SHEprus, TEIJIOBOW JABUTATENb, SJIEMEHTAPHBIN 3JIEKTPUUYECKUHN 3apsii, JICKTPUUYECKOE
10JIe, MPOBOJHUKU U JIUAIEKTPUKH, MOCTOSHHBIM AJIEKTPUYECKUI TOK, MarHUTHOE
ToJIE;

pasnuyath SBJICHHS (TEMJIOBOE DPACIIUPEHHE M CXKaTHe, Teruionepenada, TErioBOe
paBHOBECHE, CMAauMBaHUE, KalWUISIPHbIE SBICHUS, WCHApEeHHE, KOHJICHCAIIUS,
IIJIaBJICHUE, KpUCTAJUTN3aLUs (oTBepaeBaHue), KHUIIEHHE, Terioneperaya
(TEenIonpoOBOHOCTh, KOHBEKLHUS, H3IY4YEHHE), SJCKTpPHU3alUs TeJ, B3aUMOJEHCTBHE
3apsAI0B, ACUCTBUS DIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHME, B3aWMOJCHCTBHE
MarHuTOB, JEHCTBUE MAarHUTHOIO TOJI HA MPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKUUS) 10 ONHCAaHUI0 HUX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIEHUE U3YYEHHBIX (PU3UUYECKUX SBJIECHUI B OKpPY)KAIOIIEM MHpE, B
TOM uucie (U3NYecKue SBJICHHUS B TMPHUPOJAE: IOBEPXHOCTHOE HATSDKEHHE U
KanWUIApHbIE SBJICHHUS B MPUPOJE, KPHUCTAIIBI B mpupoae, uzinydeHue CounHila,
3aMep3aHue BOJOEMOB, MOpCKHE OpHu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, WHes, CHera,
JNIEKTpUYECKUE SBJIEHUS B arMocdepe, dJIEKTPUUECTBO JKHUBBIX OpPraHU3MOB,
MarHuTHoOe moje 3emid, Apedd MOoJII0COB, poJib MAarHUTHOIO MOJIA Ui KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, MPH 3TOM NEPEeBOAUTHIIPAKTUYECKYI03aJjauy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (PU3UIECKIX SBIICHHUIA,

OIHCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SBIICHUS, UCIIONB3Ys (PU3HUECKUE
BEJIMYUHBI (TEeMIIepaTypa, BHYTPEHHSA SHEPIHs, KOJIMYECTBO TEIUIOTHI, YIelbHas
TEINIOEMKOCTh  BEIIECTBA, yJEIbHAas TEIUIOTa IIIABJIEHUSA, YJEIbHas TeIIoTa
nmapooOpa3oBaHus, yaeidbHas TEIUIOTa CTOpaHUs TOIIMBA, KOA(MOUIIMEHT IOJIE3HOTO
JIEWCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BIAXXHOCTb BO31yXa, JJEKTPUYECKHI
3aps], CHUJla TOKa, OJJIEKTPUUYECKOE HAINpPSIKEHUE, CONPOTHBICHHE IPOBOJHUKA,
yAEIbHOE COMPOTUBIICHHE BEIIEeCTBa, pab0oTa U MOIIHOCTD 3JIEKTPUUECKOTr0 TOKa), IPH



ONMCaHUM MPABUIBHO TPAKTOBATh (DU3MUYECKUM CMBICT MCIIOJIB3YEMBIX BEJIHYUH,
0003HaYeHMs U eIUHMIBI (U3NYECKUX BEIUYMH, HAXOAUTh (HOPMYJIbl, CBA3BIBAIOIINE
JAHHYI0 (U3UYECKYI0 BEJIUYMHY C JAPYTUMHM BEJIMYMHAMM, CTPOMUTH TIpaduKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBAa TeJd, (PU3MUECKUE SBICHUS U IPOLECCHI, HCIOIb3Ys
OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOpUU CTPOEHUS BEIIECTBA,
INPUHLMII CYNEPHO3ULMHN IoJed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsga, 3akoH OMa ais yvyacTka 1enu, 3akoH JDxoyns—JleHna, 3aKOH COXpaHEHUS
SHEpPIuu, NpU 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allUChIBATH €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TEJ, B TOM YHCIEC U B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISBJIATH
MPUYNHHO-CJIC/ICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHE W3 |—2 JIOTMYECKHUX INAroB C
oropoif Ha 1-2 U3yueHHBIX CBOMCTBA (PU3MUECKUX SABICHHM, (PU3NUECKUX 3aKOHOB HJIH
3aKOHOMEPHOCTEN;

pemath pacu€THble 3aJauyd B 2—3 JEHUCTBUS, MCIOJIB3YS 3aKOHBI U (HOPMYJIBI,
CBsI3bIBalOIIMEe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHaJM3a YCIOBMS 3a/aud
3aMuChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PELICHMs 3a/ayH,
BBIOMPATH 3aKOHBI U (POPMYITBI, HEOOXOAUMBIE ISl €€ PEIICHHS, TPOBOIUTH PACUETHI U
CpaBHUBATh MOJYYEHHOE 3HaYCHHUE (PU3NUECKOI BETMUMHBI C U3BECTHBIMH JaHHBIMU;
pacrio3HaBaTh HIpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh IPU IOMOLIM (PU3HYECKHX
METOJIOB,  MCIOJb3ysl  ONHCAHUE  HUCCIEJOBAHMs,  BBIICIATH  IIPOBEPAEMOE
MIPEATIONOKEHUE, OLICHUBATh IPABWJIBHOCTh IOPSAAKA TNPOBEICHUS HCCIEI0BAaHHUS,
JIEJIaTh BBIBOJIBI,

MIPOBOAUTDH OMBITHI O HAOIIOACHUIO (PU3UYECKUX SIBJICHUM WM (U3MUECKUX CBOICTB
Ten (KanmWUIApHbIE SBJICHUS, 3aBUCUMOCTh [JaBJIEHUS BO3AyXa OT €ro o0Obéma,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCA OCTBIBAHUS M HArPEBaHMs IIPU U3JIyYEHHUHU OT 1[BETa
u3nydaromei  (moryomaroniei) MOBEpXHOCTH, CKOPOCTb HUCHApeHusi BOJbI  OT
TEMIIEpPATypbl JKUAKOCTH U IUIOHIaAd €€ TOBEPXHOCTH, OJJIEKTpU3aLUd Tel U
B3aMMO/JICIICTBUE AJIEKTPUUYECKUX 3apsA0B, B3aUMOJEHUCTBHE MOCTOSIHHBIX MAarHuTOB,
BHU3YyaJM3alysl MATHUTHBIX TIOJIEN MTOCTOSHHBIX MAarHUTOB, IE€HCTBUS MArHUTHOTO TOJIS
Ha IPOBOJHHMK C TOKOM, CBOMCTBAa DJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTrATENS
MOCTOSTHHOTO TOKa): (OpMYyJIMpPOBAaTh MPOBEPSEMBbIE TPEINOIOKEHUS, COOUpPAThH
YCTAaHOBKY U3 MpPeNJOXKEHHOro 00OpyJOBaHHS, ONHCHIBATH XOJ OMNbITA U
(bopMyIHpPOBaTh BHIBOBI;

BBINIOJIHATE MPSMbIE U3MEPEHHUs TEeMIEepaTypbl, OTHOCUTEIbHON BIA)KHOCTH BO31yXa,
CWJIBI TOKa, HANpsOKEHUS C MCIOJIb30BAaHUEM AaHAJIOTOBBIX MPUOOPOB M JIATYMKOB
(bu3NyecKuX BEJIIMYMH, CpPaBHUBATh pE3yJbTaTbl U3MEPEHHH ¢ y4€TOM 3aJaHHOMN
a0COIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3NYECKON BETHMYMHBI OT JPYTroH c
MCIOJIb30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTUBIICHHS MPOBOJAHHMKA OT
€ro JUIMHBI, TUIOMAAN MONEPEYHOI0 CEYEHHsI U YACIBHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CHJIBI TOKA, UIYILEro Yepe3 NPOBOJHUK, OT HAIPSKEHUS HA IPOBOJHUKE,
HCCIIEIOBAaHUE IIOCIEN0BATENbHOIO M MapalIeIbHOrO0 COEAUHEHMH IPOBOJHUKOB):
IUTAHUPOBATh MCCIEI0BAaHUE, COOUPATh YCTAHOBKY M BBINOJIHATh U3MEPEHMSI, CIEAYs



NPEeATIOKEHHOMY IUTaHy, (PMKCHPOBATh PE3yNbTaThl MOTYYEHHOH 3aBHCUMOCTH B BUE
Ta0IMI ¥ TpadKOB, JeTIaTh BBIBOJIBI 10 Pe3yIbTaTaM HUCCIIEIOBAHUS;

® IPOBOIUTH KOCBEHHBIC HM3MEpEHHs (DU3NYECKUX BEIMUYUH (yIETIbHAs TEIUIOEMKOCTh
BEIIECTBA, CONPOTHUBIICHHE NMPOBOJHMKA, Pa0OTa U MOUIHOCTH JIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh HM3MEPEHUs,, COOMpaTh AKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys
NPEAJI0KESHHON HHCTPYKIIMH, U BBIYUCIISATh 3HAYCHHE BETUYMHBI;

e coOmonaTh TMpaBWia TEXHUKH Oe30macHOCTH Tpu  pabore ¢ JabopaTOPHBIM
o0opyoBaHuEM;

®  XapakTepU30BaTh MPHUHIMIIBI JCHCTBHS HM3YYCHHBIX TPUOOPOB M TEXHHUUYCCKHX
YCTPOMCTB € OMOpOW HAa MX ONUCaHHA (B TOM 4YMCIE: CHUCTEMa OTOIUICHHUS JIOMOB,
THIPOMETp, MapoBas TypOWHA, aMIepMETp, BOJBTMETP, CUETUYUK DICKTPUUECKON
SHEPTUH, JJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HAarpeBaTelIbHBIE AJIEKTPOIPHOOPHI
(TpuMepsI), 3JEKTPUYECKHE NPEAOXPAHUTEIH, DIICKTPOMArHUT, 3IIEKTPOJIBUTATEIb
MOCTOSTHHOTO TOKa), KCIOJb3ys 3HAHUS O CBOMCTBaX (M3UUSCKHX SIBJICHUH U
HE00X0MMBIC (PU3UIECKHE 3aKOHOMEPHOCTH;

® pAacmo3HaBaTh IMPOCThIE TEXHHYECKHE YCTPOHCTBA M HW3MEPHUTENBHBIE HPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (JKHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
THTPOMETp, ABHUIaTelb BHYTPEHHETO CTOpaHMUs, AJIEKTPOCKOI, PEOCTAT), COCTABIATH
CXEMBI DJIEKTPUYECKHX IIeTIeH C MOCJIENOBATENbHBIM U TapajUIeIbHBIM COSIUHEHHEM
3JIEMEHTOB, pa3Jinyasi yCIOBHbIE 0003HAUCHHUS SJIEMEHTOB JIEKTPUYECKUX IICTICH;

® T[PUBOAMTH MpUMEpPHl (HAXOAUTh HMH(POPMALUIO O NpUMEpax) MPAKTHYECKOTO
WCTIOJB30BaHUSl (U3UYECKUX 3HAHWH B IOBCETHEBHOM JKM3HU JJs OOecredeHus
0e30macHOCTH TpH OOpalleHuH ¢ NpuOOpaMH M TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHMs 3/I0pOBbsI M COOJIOJEHUS HOPM SKOJIOTMYECKOrO TMOBEACHHS B
OKpYKarollei cpeae;

® OCYIIECTBIIITh TMOWCK HH(pOpManuu (GU3NIECKOro coaepkanusi B VHTepHeTe, Ha
OCHOBE WMEIONIMXCS 3HAHUH M TMyTEM CPABHEHUS JIOTMOJHHUTEIBHBIX HCTOYHUKOB
BBIJICTATh MH(OPMAIIMIO, KOTOpas SBISETCS NPOTUBOPEYMBON WM MOXET OBITH
HEJI0CTOBEPHOM;

®  JCIIOJIh30BaTh MPH BBHIOJIHEHUH YUEOHBIX 3a/IaHHI HAYYHO--TIOMYJISIPHYIO JTUTEPATYPy
(GU3NYECKOTO CoIepKaHUs, CIpPaBOYHBIE MaTepHaibl, pecypchl cetd HHTepHer,
BJIaJIeTh TpPHEMAMH KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHUs HH(POPMALUH U3
OJIHOM 3HAKOBOUM CHUCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE IUCHMEHHBIE M KpPAaTKHUE YCTHbIE COOOIIeHHs, 00001as
MHPOPMAIMIO U3 HECKOJIBKUX MCTOYHHKOB (PH3MUYECKOTO COJCpPIKAaHUs, B TOM YHUCIE
nyOJIMYHO  TPEACTAaBISATH  pe3yJbTaThl MPOEKTHOM WM HMCCIIEA0BATENbCKOM
JEATeILHOCTH, P 3TOM TPaMOTHO HCIIOJIb30BAaTh W3yUYCHHBIA MOHATHUHBIN ammapat
Kypca QU3UKH, CONPOBOXK/IATH BHICTYIUICHUE TTPE3CHTAINECH;

® TIpU BHIOJHEHUH Y4YeOHBIX NPOEKTOB W HCCIEAOBAaHUN (PU3NYECKUX TPOLECCOB
pacrpenenats 00sS3aHHOCTH B TPYIIIIE B COOTBETCTBUU C TOCTABICHHBIMHU 3a/la4aMH,
CIIEMUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH W KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJIQJ B  JCATEIBHOCTh TPYIIBI,  BBICTPaUBAThH
KOMMYHHKaTHBHOE B3aUMO/ICHCTBHUE, TIPOSBIISS TOTOBHOCTD Pa3penaTth KOH(PIUKTHI.

K xoHmy oOyuenus B 9 KJjacce mpeaMeTHBIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIINXCS YMEHU:



WCIIOJIb30BaTh IIOHATHS: CHUCTeMa OTCYETa, MarepualibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI'O JBMKCHUS, JAeopmarnus (ynpyras, IIacTHUecKas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTh M IEpPEerpy3KH, IEHTP
TSOKECTH, a0CONIIOTHO TBEPAOE TENO, IEHTP THKECTH TBEPAOTO Tela, PaBHOBECHE,
MEXaHWYeCKMe KoyiebaHusT ¥  BOJHBI, 3BYK, WHPpPa3ByK ©  yIbTPa3BYK,
3JICKTPOMArHUTHBIC BOJIHBI, IIKaJa 3JICKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M
JAJIbHO30PKOCTh, CHEKTPhI MCIYCKAaHWS W IIOTJIOIICHUSA, anbda-, OeTa- M TraMma-
W3ITyYeHUs, U30TOIIbI, S/IEPHAS SHEPTreTHKA;

pa3nuyath SBICHUS (PaBHOMEPHOEC W HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKCHHE, CBOOOIHOE TaJICHHE T, PABHOMEPHOE
JIBHKCHHE I10 OKPY)XHOCTH, B3aUMOJICHCTBHE TeJ, pPEaKTHBHOE JIBMDKCHUE,
KoyiebaTenbHOE JBMIKCHUE (3aTyXarolllie M BBIHYXKICHHbIE KoJeOaHHs), pE30HAHC,
BOJIHOBOE JBWKCHHE, OTPAKCHUE 3ByKa, MPSAMOJIUHEHHOE pacrnpoCTpaHEHHE,
OTpa)kKCHHE U TIPEIIOMIICHUE CBETA, IIOJTHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JIOKCHHE
0eoro cBera B CIEKTP M CJIOXKEHHE CIEKTPaJbHBIX IIBETOB, IUCIEPCHS CBETa,
€CTECTBEHHAsI PalMOAKTUBHOCTh, BO3HHMKHOBEHHUE JTMHEWYATOTO CIEKTpa W3JIy4YCHHS)
[0 ONMHCAaHWI0 WX XapaKTePHBIX CBOWCTB M HAa OCHOBE OMBITOB, JACMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUC;

pacro3HaBaTh MPOSIBIICHHE U3YyYCHHBIX (PU3MUYECKUX SBJICHUHA B OKpY’KarolieM Mupe (B
TOM 4YHclie (PU3UYECKHE SIBJICHHUS B MPHUPOJEC: MPUIMBBI M OTJIMBBI, JBHKCHHE IUIAHET
CoJTHEYHO CUCTEMBI, PEaKTHBHOE JIBUYKCHHE KHBBIX OPraHU3MOB, BOCIIPUSATUE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICCHHE, CCHCMHYECKHE BOJHBI, I[yHaMH, 3XO0, I[BETa Tel,
ONITHYECKUE  SIBIICHUS B  MNPUPOAC, OWOJIOTMYECKOe JICWCTBHE  BHWJIMMOTO,
yIbTPauOIETOBOTO U PEHTTEHOBCKOTO H3IY4YEHHI, €CTECTBEHHBIN paJlOaKTHUBHBIN
(GboH, KOCMHUYECKHE Jy4Yd, pPaJUOAKTUBHOE W3IIyYCHHE TMPUPOTHBIX MHHEPAJIOB,
JCHCTBUE PaJIMOAKTUBHBIX W3ITyUYCHUH HAOPTraHW3MUYEIOBEKAa), MPU ITOM TEPEBOINTH
MPAKTUYECKYIO0 3a7ady B Y4eOHYIO, BBIJCIATH CYIICCTBCHHBIC CBOHCTBa (TIPHU3HAKH)
(u3NYECKUX SIBICHUN;

OTMCHIBATh U3yUYEHHBIE CBOWCTBA Tell M (hU3MUECKUE SBJICHHUS, UCTIONB3YS (PU3NUECKUe
BEJIMYUHBI (CpPellHssS U MTHOBEHHAs CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JIBHXKEHUH,
YCKOpEHUE, MepeMeIlleHne, MyTh, YIJIOBas CKOPOCThb, CHJia TPEHHS, CHUjia YIPYTOCTH,
CWJIa TSHKECTH, YCKOPEHHE CBOOOJHOTO IMAJCHUS, BEC TeJia, UMITYJILC TeJla, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTh, MIOTCHITHAIbHAS YHEPTHUS TeJa, MOIHATOTO
HaJ| TOBEPXHOCTHIO 3eMJIH, TOTEHIIMATbHASI YHEPTHS CKATOW MPYKUHBI, KUHETUYECKAast
SHEprus, TONMHAs MEXaHWYecKash HHEeprusi, MepuoJ M YacToTa KoieOaHu#, IMHA
BOJTHBI, TPOMKOCTh 3BYyKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMIICHHS
Cpelbl), TIPH OMHCAHWH TPABHIBLHO TPAKTOBATH (PU3WYCCKUN CMBICI HCIIOH3YEeMBIX
BEJIMYMH, OOO3HAYEHHS U €IWHUIBI (DU3MUECKUX BEIUYUH, HAXOIUTh (OPMYIIBL,
CBSI3BIBAIOIIME JAaHHYIO (DM3MUECKYI0 BEIMYUHY C JPYTMMH BEIMYHUHAMH, CTPOUTH
rpaduKu H3yYEeHHBIX 3aBUCUMOCTEH (PU3HUSCKUX BEITUIHH,

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKHE SBJICHUS W MPOIECCHI, UCTIONB3Ys 3aKOH
COXPAaHEHUsS SHEPIHH, 3aKOH BCEMHUPHOTO TATOTCHUS, MPUHITUI CYTEPIO3UINH CHII,
MIPUHIIMIT OTHOCUTEIBHOCTH [ anmies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHCHHS HMITYJIbCa,
3aKOHBl OTPAXCHHUS M TPEIOMIICHHUS CBETa, 3aKOHBI COXPAHEHUS 3apsAI0BOTO H
MaccoBOIO YHCENT TpHU SACPHBIX pEaKIUsiX, IPH OTOM JaBaTh CIIOBECHYIO
(OpMYJIMPOBKY 3aKOHA U 3aITUCBIBATH €r0 MAaTEMAaTHUECKOE BBIPAKCHHUE;



OOBSICHATh (PU3MUECKHE IPOLECCHl M CBOMCTBA TEJ, B TOM YUCIE€ U B KOHTEKCTE
CHUTyalluid  MPAaKTUKO-OPUEHTHPOBAHHOTO  XapakKTepa:  BBIABIATh  MPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHX I1aroB ¢ ONOpOoil Ha 2—
3 U3yYEHHBIX CBOICTBa (M3WYECKHX SBJICHUH, (U3MYECKMX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pelars pacu€THbIE 3a/1a4M (OIMPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHUII), UCIIOJIb3Ys
3aKOHBI ¥ (POPMYJIbI, CBS3bIBAIOIIME (PU3UYECKUE BEIUYMHBI: HAa OCHOBE aHaIN3a
yCIOBHSA 3a/laud 3alUChIBaTh KPATKOE YCIOBHE, BBISBIATh HEIOCTAIOLINE WITH
M30BITOYHBIE JaHHBIE, BBIOMpATh 3aKOHBI U (HPOPMYJIbl, HEOOXOOUMBIE ISl pelleHUs,
IPOBOJIUTh PACYETBl U  OLEHMBATh PEAIUCTUYHOCTh IOJYYEHHOIO 3HAuYEHUs
(bu3HUECKOI BEIIMYNHBL;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh TPH TOMOIIM (PHU3HUYECKIX
METOAOB,  HWCIOJB3YyS  ONUCAHWE  KCCICNOBAHUSA,  BBIACIATH  MPOBEPSIEMOE
NPENOI0KEHNEe, OLEHUBATh MNPAaBUIBHOCTb IOPSAJKA IPOBEIEHHUS MCCIEI0BAHU,
JIeTIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUH U OIIBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOACHUIO (U3UUECKUX SBJICHUHM MM (PU3MUECKUX CBOICTB
Ten (M3yyeHue BTOporo 3akoHa HbroTOHA, 3aKOHA COXpaHEHHs SHEPrHH, 3aBUCUMOCTb
nepuo/ia KojiebaHuil Npy>KUHHOIO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUIUTY/IbI MaJIbIX KOJIEOaHU, MPSIMOIMHEHHOE PacIpOCTPAHEHUE
CBETa, pPa3JIoOKeHHE OENIoro CBeTa B CHEKTP, H3YYEHHE CBOWCTB H300paXKECHUS B
IUIOCKOM 3€pKajle M CBOMCTB M300pakeHus IpeaMera B coOuparoleil JauH3e,
HaOJIIOZCHNE CIUIOUIHBIX M JIMHEHUYaThIX CHEKTPOB M3JIyYEHUs): CaMOCTOSATENIbHO
coOHMpaTh YCTaHOBKY M3 U30BITOYHOTO HabOpa 000pyI0BaHUS, ONIMCHIBATE X0 OMBITA U
€ro pe3yabTaThl, ((OopMyIHpPOBaTH BHIBOJIBI,

MPOBOJIUTh NPU HEOOXOJUMOCTH CEpHUI0 MPSIMBIX H3MEPEHHi, ompenenss cpeaHee
3HaYeHUEe H3MepsieMOl BeIMYMHBI ((POKyCHOE paccTosHuE COOMparoliel JHH3BI),
000CHOBBIBaTh BEIOOP crioco0a u3MepeHus (M3MEpUTETHLHOI0 Tpubopa);

MIPOBOJIUTH HCCIIEOBAHUE 3aBHUCUMOCTEH (M3UYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSMbIX H3MEPEHUH (3aBUCUMOCTh MYTH OT BpPEMEHM IPU PABHOYCKOPEHHOM
IBIDKEHUH 0Oe3 HavajgbHOM CKOpPOCTH, TIIepHOAa KoJeOaHWil MaTeMaTHYeCKOTro
MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAXKCHUS CBETa OT YIJa MaJACHUS U
yIiia MpeoMIICHHs OT yIJa MajieHus1): TUIaHUpOBaTh MCCIE0BAHUE, CAMOCTOSTENBHO
coOMpaTh YCTaHOBKY, (DUKCHUpPOBaTh pe3yJbTaThl MOJYYEHHOM  3aBUCHUMOCTH
(bU3NYEeCKUX BEIWYUH B BHUJE TAOIUWI] U TPa(HKOB, JEIaTh BBIBOJBI MO pE3yJIbTaTam
WCCIIC/IOBAHHS,

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKHX BEIMYMH (CPEOHssl CKOpPOCTh U
YCKOpEHHE Tella MPH PaBHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE CBOOOIHOTO Ta/ICHUS,
KECTKOCTh TPYKUHBI, KOXPPHUIMEHT TPEHUs] CKOJIBXEHUs, MeXaHHdeckas pabora u
MOIITHOCTh, YacTOTa W TepuoJ KoJeOaHUil MaTeMaTU4ecKoro M MPY>KUHHOTO
MasATHHKOB, ONTHYECKas CHJIa COOWparomieil JWH3bI, pPaJUOAKTUBHBIN  (POH):
TUTAHUPOBATh HM3MEPEHHS, COOMpaTh SKCIIEPHUMEHTAIFHYIO YCTAaHOBKY W BHINIOJHSATH
U3MEpEeHus, cienysl MpeUIoKeHHOW MHCTPYKUUH, BBIYUCIATh 3HAUCHHE BEJIWYMHBI U
aHAJTM3UPOBATh IOJyYEHHBIE pE3yJNbTaThl C Y4YETOM 3aJaHHONW IOTPEUIHOCTH
U3MEpEHHUI;

coOmolaTh TpaBWiIa TEXHWKHA O€30MAaCHOCTH TMpu pabore ¢ JabopaTOPHBIM
00opyI0BaHUEM;



pasnuyaTh OCHOBHBIE NPU3HAKK HM3YUYEHHBIX (PU3MYECKUX MOJENei: MaTepuaibHas
TOUKa, AaOCONIOTHO TBEPIOE TEJIO, TOYEUHBIM HMCTOYHUK CBETA, JIyd, TOHKAas JIMH3A,
IJIaHETapHas MOJIe]b aTOMa, HYKJIOHHAs MOJIEJIb AaTOMHOTO $1]1pa;

XapaKTepu30BaTh MPHUHIUIBl JCUCTBUS H3YYEHHBIX TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OIOPOI HA UX OIMCAHUS (B TOM UHUCIIE: CIIUJIOMETP, AATUYUKHU [1OJI0KEHMUS,
paccTosHUS U YCKOPEHHUs, paKeTa, 9X0JI0T, OYKHU, IEPUCKOIL, poToanmnapar, ONTHIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOIN, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUS O
CBOMCTBAX (PM3UYECKUX SBICHUI 1 HE0OX0UMBbIE GU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIB30BAaTh CXEMbl U CXEMATUYHbIE PUCYHKH U3YYECHHBIX TEXHUYECKHUX YCTPOMCTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTHYECKHX IPOILIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKUX 3a]1a4, ONTUYECKHE CXEMBbI I MOCTPOCHUS M300paKEHU B IIIOCKOM
3epKajie U coOMparolIeil JINH3E;

MPUBOJIUTL TpUMEPHl (HAXOAUTh HWH(GOPMALMIO O TpUMEpax) MNPaKTUYECKOTO
WCTIOJB30BaHUSI (U3UYECKUX 3HAHWN B IOBCETHEBHOM JKM3HU JJs OOecredeHUs
0€30MacHOCTH TpHU OOpallleHUH C MpUOOpaMH U TEXHUYECKHMMH YCTPOWCTBaMH,
COXPaHEHHUs 3J0pPOBbsi M COONIOJIGHUS HOPM DKOJIOTUYECKOTO TIOBEIEHHUS B
OKpYKarolleil cpeae;

OCYWIECTBIISITh MOWCK WHpOpMauuu (usnyeckoro coxaepkanuss B VHTepHere,
CaMOCTOSITENTLHO (HOPMYJIHpYsST TMOUCKOBBIA 3allpoc, HAXOMUTh IYTH OMNpPEICICHUS
JIOCTOBEPHOCTH TOJIYYCHHOH WH(MOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHUA U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

HCII0JIb30BaTh MPU BBIIOJHEHUH yUE€OHBIX 33JaHUI HAay4YHO--TIONYJISIPHYIO JINTEPATYPY
(U3MYECKOTO COJepXKaHus, CIPAaBOYHbIE MaTepHalibl, pecypchl ceTu HHTepHer,
BIIQIETh MpUEMAMHM KOHCIIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs HHPOPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE MH(pOpMaluu
U3 HECKOJIbKMX HMCTOYHUKOB (DU3NYECKOTO COJEp)KaHus, MyOJIMYHO NpPEeACTaBIATh
pe3yabpTaThl IPOECKTHOM WM HUCCIEAOBATEIIBCKON NEATENBbHOCTH, IIPU ITOM I'PAMOTHO
WCIOJIb30BaTh W3YYEHHBIM NOHSTUHWHBIN amnmapaT H3ydaeMoro pasjaena (GU3MKH M
CONPOBOXAATh BBICTYIUICHHE INpE3eHTalMeld C y4E€TOM OCOOEHHOCTEH ayAuTOpHUU
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KonuyecrBo 4yacos DJIEeKTPOHHbBIE
Ne HaunmenoBaHue pa3ie/ioB U TeM (uudposbie)
Kontpoabubie | IlpakTuyeckue
n/n MPOrpamMMbl Bceero o0pa3oBaTte/ibHbIE
padoThbI padoThbI
pecypchl
Pasznen 1.®@u3uka u eé poib B NO3HAHUHN OKPYKAKOLIEr0o MUpa
bubnnorexa [JOK
1.1 o - 2
VISHIA T HAYKa 0 HpHPOAe https://m.eds00.ru/7f416194
12 duznyeckue BeIUYUHBI 2 1 bubmmorexa [JOK
https://m.eds00.ru/7f416194
bubnnorexa [JOK
1.3 E i 2 1
CTCCTBEHHOHAYYHBII METO/T TIO3HAHUS httos://m.edsoo.ru/7f416194
Hroro o pazneny 6
Paspnen 2.11lepBoHavaibHbIe CBeAeHUS 0 CTPOEHMH BelleCcTBA
bubmmoreka [IOK
2.1 C 1
TpoerHe petectra https://m.edso00.ru/7f416194
59 JIBr>keHrEe U B3aMMOJICHCTBHE YaCTHI] 5 1 bu6nunorexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6nuorexa [JOK
2.3 A 2
TPETATHEIC COUTOARIA Bemectsa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Paznen 3./IBuskeHne u B3auMo/ieiicTBHe TeJl
bu6nunorexa [JOK
3.1 M 3 1
CXAMMHCCROE ABHACIHHC https://m.edso0.ru/7f416194
3.2 WNueprus, macca, TNIOTHOCTh 4 1 but6mmoreka [IOK



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

https://m.edsoo0.ru/7f416194

bubnuorexa [JOK

: .B 14 2
33 Cuna. Buget cr https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pasnen 4./laBjieHue TBEPABIX TeJ, :KUAKOCTEH U ra30B
41 Hasnenue. [lepenaua qaBiaeHust TBEPIABIMU 3 bubnmnoreka [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMU https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 Hlaetie xuAKoCTA > https://m.edso0.ru/7f416194
bubnuorexa [JOK
43 ATvocheproe rapieHHe 0 https://m.edso0.ru/7f416194
44 JelicTBHE )KUIKOCTU U ra3a Ha NOTPYKEHHOE . 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pasneny 21
Pa3nes 5.PaGora nu MoHOCTh. JHeprus
bubmmoteka [IOK
>1 Pabota u momHoCTE 3 1 https://m.eds00.ru/7f416194
bubmmoteka [IOK
5.2 IT 5 1
POCTRIC MEXATHIMAL https://m.edso00.ru/7f416194
but6mmorexa [IOK
5.3 M 4 1
CXATIACCKAT SHepridt https://m.edso0.ru/7f416194
Uroro mo pazaeny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

8 KJIACC

KosauuecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB H TeM uu@poBbIe
Ne o/ P Konrtpoabnsie | Ilpakruyeckue (undpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
Paznen 1.TemoBble siBj1eHUst
bubmnorexa [JOK
1.1 i 7
CTpoetue i ceoficTsa BelecTsa https://m.edsoo.ru/7f4181ce
bubmnorexa [JOK
1.2 T 21 2
CIVIOBLIC HIPOHECehl > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3jnen 2.9/eKTpuyecKkue 1 MATHUTHBIE SIBJIEHUS
51 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 1 bubnmnoreka [JOK
' Y UX B3aMMOJIENCTBUE https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
: i i 2 1 7
2.2 [TocTOsIHHBIN MEKTpUYECKUI TOK 0 https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2. M 6 1 1.5
3 ATHITHDIC ABIICHI https://m.edsoo.ru/7f4181ce
bu6nunorexa [JOK
: 4
24 IICKTPOMATHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

KoanuecTBO yacon DJIeKTPOHHbIE
HauMeHoBaHue pa3/iejioB H TeEM nuppoBLIe
Ne o/ P Kontpoabnsie | IIpakTuueckue (udpp )
NMPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
Pa3nen 1.Mexannudeckue siBJeHHUS
11 MexaHn4eckoe IBHKCHUE U CITIOCOOBI €ro 10 1 1 bubmuorexa [JOK
' OIMCAHUs https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.2 B i 20 1 3
SanMoencTBIe el https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
1.3 3aKOHBI COXpaHe 10 1 3
KOHHL COXpatei https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 40
Pa3nen 2.Mexann4yeckue Koj1e0aHUs U BOJHbI
bu6nuorexa [IOK
2.1 M 0 7 3
CXAIICCKHC KOTCOaHHA https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M .3 8 1 3
CRAHHMICCKHE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3.2/ieKTpOMarHuTHOE M0JI€e U 3JIEKTPOMATHUTHbIE BOJIHbBI
31 DNEeKTPOMarHuTHOE MOJIE U 5 5 bu6muoreka [IOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4.CBeToBBIC ABJICHUS
4.1 3aKOHBI pacCIIPOCTPaHEHHUs CBETA 6 2 bubnuotexa [JOK



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

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

bubmuorexa [JOK
4.2 J 0 6 3
HHSBL I OTITHHCCIHE HpHDOPH https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 P 0 3 2
ASTIOAEHHE DEIOTO CBETa B CHEKIP https://m.eds00.ru/7f41a4a6
Uroro no pazaeny 15
Paznen S.KBaHTOBBIC SIBJICHUA
bubnnorexa [JOK
5.1 n 4 1
CITyCKaHWE U TOTJIONICHUE CBETA ATOMOM httos://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
2 1
> (CTpoeiie aTOMHOIO fzpa 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6.IloBTOpUTEIbHO-000011Ia101MIT MOTYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 9 bu6muoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

IIpunoxenue

K paboueii mporpamme

10 Y4eOHOMY ITPEAMETY

«®Duszukay 7-9 xyacchl

». ITpuka3 Ne106 ot 27 mas 2024r

«®opMbI yueTa padoueii mporpaMMbl BOCHUTAHUS

VYueOnslit mpeamer «PU3MKa» — CHCTEMO0OPa3yIONIUi A1l €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIbKY (PH3UUECKUE 3aKOHBI
JIeKaT B OCHOBE ITPOIIECCOB M SIBJICHUH, M3y4aeMbIX XUMHEH, OnosIorueii, acTpoHoMuel 1 hu3ndeckoit reorpaduei.

®u3nka - 3T0 IpeIMeT, KOTOPbIH HE TOJIBKO BHOCHUT OCHOBHOM BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHUHY MHUpPa, HO U IPEIOCTaBIISIET
Haubosee sicHble 00pa3Ibl MPUMEHEHUSI HAYYHOTO METO/a MO3HaHUsA, T € ClI0co0a MoTydYeHHs JOCTOBEPHBIX 3HaHUH 0 mupe. Hakonen, pusmuka —
3TO TpeIMeT, KOTOPBI Hapsay C JIpPYyI'MMH €CTECTBEHHO-HAyYHBIMH TIPEJIMETaMH JOJDKEH JaTh OOydYalomMMCs TIpeACTaBIeHHE 00
YBJIEKATEJIbHOCTH HAYYHOI'O UCCIIEAOBAHUS U PAIOCTH CAMOCTOSATEIbHOIO OTKPBITHUSI HOBOT'O 3HAHUS.

OpHa U3 raBHBIX 33734 (GU3NIECKOTO 00pa3oBaHMsI B CTPYKType 0011ero 00pa3oBaHusi COCTOUT B BBISIBIICHUH H ITOATOTOBKE TaJaHTIMBBIX
MOJIOBIX JIOJEH Jid MpONOJDKEHUs o0pa3oBaHUS W JalbHeWIedl mpodecCHOHaIbHOW [EATEIbHOCTH B OO0JACTH E€CTECTBEHHO-HAYYHBIX
UCCIICIOBAaHMI M CO3/JaHUU HOBBIX TeXHOIOTHHA. Ho He MeHee BakHOM 3a1a4eil siBisieTcst GOPMHUPOBAHNE €CTECTBEHHO- HAYYHON IPaMOTHOCTH U
MHTEpeca K HayKe y OCHOBHOW Macchl 00y4aroluXxcsi, KOTOPhIE B AalibHEHIIEM OyIyT 3aHITHl B CAMBIX Pa3HOOOpa3HBIX cepax AesITENbHOCTH.
CornacHO MPHUHATOMY B MEXKIYHApOJIHOM cooOlIecTBe olpeneieHuto, «EcTecTBeHHO-Hay4yHass rpaMOTHOCTh — 3TO CHOCOOHOCTH Ye€lIOBEKa
3aHMMAaTh AKTUBHYIO TPAKIAHCKYIO MO3HIIMIO MO0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €ro TOTOBHOCTh
MHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMH HJIESIMHU.

BocnuraTebHbIH MMOTEHIUAJI y‘l66HOFO npeamera «Dn3rKa» Ha YPOBHE OCHOBHOI'O 0611_[61"0 06paSOBaHI/I$I peaIn3yeTCAa Ha HeﬂTeHBHOCTHOfI OCHOBECYCPE3:

o NpPUBJICUEHUE BHUMAHMS OOY4YaIOIIMXCA K IIEHHOCTHOMY acCHeKTy H3y4aeMbIX Ha YpOKaxX SBJICHHUH, OpraHu3aluio paboThl ¢
noyyaeMol Ha ypoke HH(popMarued (HU3HUECKOro cojep:KaHus, BKIOUYas WH(POPMAIMIO O COBPEMEHHBIX JOCTIKEHHMSX (DU3MKH; aHAIU3 U
KPUTHYECKOE OLIEHUBaHNE UH(DOpMaIuH;

. NpUMEHEHHE Ha YPOKE MHTEpPaKTUBHBIX (hopM pabOThl C OOYYAIOUIMMUCS: WHTEIEKTYaJbHBIX WIpP, CTHUMYJUPYIOIIUX
MO3HABATEJIbHYI0 MOTHBAILIMIO OOYYaIOLIMXCS; TUAAKTUYECKOro TeaTrpa, IJe NOJY4YeHHblE Ha YPOKE 3HAHMS OOBITPHIBAIOTCS B TeATPAIbHBIX
MOCTAHOBKAX; TPyNIoBOil paboTel WM paboThl B MapaX, KOTOpble ydyaT OOy4arolIMXcsi KOMaHJHOM pa0oTe M B3aUMOACUCTBHUIO C JIPYTUMH
00yJarOIUMHUCST;

. MHUIMMPOBAHNE M TIOJJIEPXKKY HMCCIIEJOBATENLCKON JIEATEIbHOCTH OOYYalOUIMXCS B PaMKaxX pealn3allid UMH HHAWBHIYAIBHBIX H
IPYIIOBBIX HCCIEIOBATEIbCKUX MPOEKTOB, YTO JAeT OOYYaIOIIMMCS BO3MOXKHOCTH IMPUOOPECTH HAaBBIK CAMOCTOSTENIBHOTO PEHIEHUs MPOOJIeMBbl,
pa3BHUBaeT YMEHUS HAOIIOAATh MPUPOIHbIE SBICHUS, BBITOIHATD OIBITH U 3KCIIEPUMEHTAIbHbBIE HCCIIEIOBAHUS C UCTIOJIb30BAHUEM H3MEPUTEIbHBIX
npubopoB, (GOpPMUpPYET HABBIK TeHEPHPOBaHUS U O(OpPMIIEHHS COOCTBEHHBIX WJEH, HABBIK ITyOJMYHOTO BBICTYIUIGHUS TEpea ayIUTOpUEH,
apryMEHTUPOBAHUS U OTCTauBaHMsI CBOEU TOUKH 3PEHUS;

. 3HAaKOMCTBO €O cdepamu MpodecCHOHATBHON eATEIbHOCTH, CBA3aHHBIMH C (U3UKOW, M COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMM Ha JOCTIDKEHHSIX (U3NYECKONM HayKd, YTO CHOCOOCTBYET pa3BUTHIO MPEIACTABICHUA O BO3MOXHBIX cdepax Oymayuieit
npodecCHOHAIBHON eSTETBHOCTH, CBSI3aHHOW ¢ (PM3UKOM, IOATOTOBKA K AajibHeieMy 00y4eHHIO B 3TOM HAIlPaBICHUH U OCO3HAHHOMY BBIOOPY
oOydaromumucs Oyaymiei npodeccum,

° YCTAHOBJICHHUE JOBEPUTCIIbHBIX OTHOMICHUA MEXY YUUTCIIEM U YUCHUKAMHU, CHOCO6CTBy1-OH.II/IX IIO3UTHUBHOMY BOCIIPHUATHIO YHAIIUMUCH
TpC6OBaHI/Iﬁ n HpOCB6 YUUTCIIA, aKTUBU3ALIUU UX IMO3HaBaTEIILHOHU JACATCIIbHOCTH 1 aKTUBHOCTH,



. o0y KICHUEO0YIArOIIUXCSI K COOTIOACHUIO HA YPOKE OOIICTIPUHATHIX HOPM MOBEJICHHUSI, TTPABIIT OOIICHHUS CO CTApIIMMHU (YIUTEISIMH) U
CBEpPCTHUKAMH (IITKOJIbHUKAMH );

. MCIIOJIb30BaHKUE BOCIIUTATENLHBIX BO3MOXKHOCTEH CoJiepKaHusl y4eOHOTO MpeaMeTa Yepe3 AEMOHCTPANI0 00yJaronuMcst TPUMEPOB
OTBETCTBEHHOI'0, IPAXIaHCKOTO ITOBEICHMS, IPOSBICHUS YEIOBEKOIIO0US U JOOPOCEPACYHOCTH;
. OpraHu3aluio medCcTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX YUAILMXCS HAJ UX HEYCIEBAIOLIMMHU OJHOKIACCHUKAMUY;
Peasmmzanusi BOCIUTATEJLHOTO MOTEHIHAJIA YU4eOHOT0 mpeaMeTa « PU3MKa» Yepe3 YPOUHYIO CHCTeMy 00y4eHHsI M BOCIIUTAHUS
7 kJaace
Ne Tema paznena Koua- Bocnurare/JbHbIH NOTEHIUA Moayab Cpokn
n/n BO ypopka padoueii nporpaMMbl BOCHUTAHUSA
4acoB «IIIK0JIBbHBIH YPOK»
1. | ®u3uka u eé poJib B NO3HAHUH 6 Hcnonb3oBanue BocnuTareiabHbIX | JleHb comuaapHocT B 6oproe ¢ CeHTs0pb
OKpYyKamlero Mmupa BO3MOXHOCTEH COJAEPKAHUSA TEMBI | TEPPOPU3ZMOM
4yepe3 Moa00p COOTBETCTBYIOMIUX | MeXIyHapOIHBIN 1eHb
3aJ1a4 U1 peIeHus. pacrpocTpaHeHus rpaMOTHOCTH

BxiroueHne B ypoOK  UIPOBBIX
npouexyp I HOJIEPKAHMS
MOTHBAIlMM  O0ydarommxcs K
MOJTYYECHUIO 3HAHUM.

[Ipumenenue Ha ypOKe
MHTEPAKTUBHBIX (OpM paboOThl C
00y4aroIuMuUCs:
WHTEIJUIEKTYalIbHBIX urp,
CTUMYJHPYIOLTIX
MO3HABATEBHYIO MOTHBAITUIO
00ydJaromuxcs.

[IpumeneHue rpynmnoBod pabOThI
wii paboThl B mapax, KOTOpbIE
y4aT o0OydYaromuxcsi KOMaHIHOU
pabore ¥ B3aUMOACUCTBUIO C
JPYTUMH 00yYaroIUMHUCS

2. | IlepBoHayajbHbIE CBeJEHUS O 5 Hcnonp30BaHne BoOCHUTATENBHBIX | Beepoccuiickuii 1eHb Typu3Ma CenTs0pb
CTPOEHMH BellecTBa BO3MOXXHOCTEH COJIep)KaHUs TEeMbI
gepe3 Moa00p COOTBETCTBYIOIIUX
3a/1a4 Uil pelIeHUs.

BxiroueHne B ypOK  HIPOBBIX
npoueayp I HOJIEPKaHUS
MOTHBallMM  OOydYaroUmMxcs K
MOJTYYEHUIO 3HAHUM.




[Tpumenenue Ha ypOoKe
WHTEPAKTUBHBIX (GOpM paboTsl C
00yJaronuMuUCs:

MHTEJUIEKTYyaJIbHBIX urp,
CTHUMYJIUPYIOLIHX
MO3HABATEIBHYIO MOTHBAITHIO
oOydJaronuxcsi.

[Ipumenenne rpynmoBoi padoTH]
WM paboThl B Mapax, KOTOpbIE yyar
o0yyJaromuxcs KOMaHIHOW paboTe U
B3aUMOJICHCTBUIO  C  JAPYTUMH
o0yJaroumMucs

JIBu:KeHMe U B3auMo/ielicTBHE
TEJ]I

21

Hcnonb30BaHne BOCHUTATEIBHBIX
BO3MOKHOCTEH COAEp)KaHUS TEMbI
gepe3 Moa00p COOTBETCTBYIOIIUX
3aJa4 s peleHusl.

BritoueHne B YpOK  HTPOBBIX
npouenyp Uil HOJAEepKaHHS
MOTHBallMM  OOydJaroUMxcs K
ITOJTYYEHHUIO 3HAHUM.

IIpumeHeHue Ha YpOKe
MHTEPAKTUBHBIX (OpM paboOThl C
00y4aroIuMuUCs:
WHTEIUICKTYaIbHBIX urp,
CTUMYJIUPYIOLINX
M103HABATEJbHYIO
00ydJaromuxcs.
[Ipumenenune rpymnmnoBoil paboOTh]
WM paboThl B Mapax, KOTOpbIE yyar
oOyJaronuxcst KOMaHJHOU paboTe U
B3aUMOJICHCTBUIO  C  JAPYTUMH
o0yJaronMucs

MOTHBAIIUIO

Bcepoccuiickuil OTKpBITBIN YPOK
«OBX» (mpuypouennsiit ko [[x10
rpakaanckoil 00oponsl Poccuiickoit
Ddeneparvn)

BcemupHslii 1IeHb MaTEMAaTHKN
JleHb HapOJITHOTO €AMHCTBA
Mex1yHapOAHBIN 1€Hb TOJEPAaHTHOCTH
Jenp matepu B Poccun

Hens HensBectnoro Compgara
Enunerit ypok «IIpaBa uenoBeka»
JHens Koncrutynuu Poccuiickoit
denepanun

Hensb I'epoeB OteuecTBa

OxTa0pb

Hos6ps

Jexalpb

/laBJieHMe TBEPABIX TeJl,
JKHJIKOCTEH M ra3oB

21

Hcnonp30BaHne BOCHUTATEIBHBIX
BO3MOKHOCTEH COIECPKaHUSI TEMBbI
gepe3 Moa00p COOTBETCTBYIOIIUX
3a/1a4 JUIsl pEeIICHNU.

BxiroueHne B ypOK  HUIPOBBIX

nporieayp  JUIl  TOJJEPKaHMs

JleHb MOJTHOTO OCBOOOKICHUS
JleanHrpana ot (HammcTcKon OJIOKaIbI
(1944 ron)

JleHb poccHiiCKol HaAyKu
MexnyHapOoaHbIi JEHb POAHOTO A3bIKA
Henena matematuku

SuBapb

®deBpanb

Maprt




MOTHBallMM  OOydaroumuxcss K
MOJTYYEHUIO 3HAHUM.

[Ipumenenue Ha ypoke
WHTEPAKTUBHBIX (GOpM paboTsl C
00yJaroNuMuUCs:
MHTEIJUIEKTYalIbHBIX urp,
CTUMYJINPYIOLINX
MO3HABATEIBHYIO MOTHBAITUIO
oOy4aromuxcs.

[Ipumenenue rpynmnoBod padOThI
Wi paboThl B mapax, KOTOpbIe
ydaT OOydYarouIuxcsi KOMaHIHON
pabore M  B3aUMOACUCTBUIO C
JIPYTUMH 00YYaIOIINMHCS

[IpenmerHas Hememnst OOIIECTBEHHBIX
HayK

VYpok kamurpadun

Henb Boccoenunenust Kpeima u Poccun
JleHb KOCMOHABTHUKHU. ['arapuHcKuii
ypok «KocMoc — 3T0 MbI»
Bceepoccuiickuii OTKpBITBIN yPOK
«OBX» (neHp noxxapHO OXpaHbl

Anpenb

Pabora u MmomHOCTH. DHeprus

12

Wcnonb30BaHne BOCHUTATEIbHBIX
BO3MOXXHOCTEH COJIEPIKaHUS TEMBI
4yepe3 Moja00p COOTBETCTBYIOUIUX
3a/1a4 JIsl pelIeHus.

BxiroueHne B ypoOK  UIPOBBIX
npouenyp Uil HOJAEepKaHHs
MOTHBallMM  OOydJaroUMxcs K
MOJTYYECHUIO 3HAHUM.

[Ipumenenue Ha ypOKe
WHTEPAKTUBHBIX (OpM paboOTHl C
00y4JaroIuMuCs:
MHTEJJIEKTyaJIbHbIX urp,
CTUMYJIMPYIOIINX
MI03HABATEJbHYIO MOTHBAIIUIO
00ydaromuxcs.

[Ipumenenue rpynmnoBoit paboThl
WM paboThI B Mapax, KOTOPbIE
y4daT o0y4arouuxcsi KOMaHTHOM
paboTe 1 B3aUMOJICHCTBUIO

JHensb [1obenpl COBETCKOTO Hapoa B
BOB 1941-1945 ronos

JleHb cnaBsSHCKON MMCbMEHHOCTH U
KYJBTYPBI

My3eiinble ypOKH

Man

BCEI'O (c yuerom pe3epBa)

68

8 kiacce

Tema pa3pesa

Koa-
BO

®opma peanzanumn
BOCIIMTATEJbHOI0 NOTEHIMAJIA

Moayiab
paboueii nporpaMMbl BOCHUTAHUSA

Cpoxn




qacoB

TEMBbI

«IIKOTBbHBIN YPOK»

TenyoBble ABJIEHUS.

28

Hcnonbp30BaHue BOCIUTATEIBHBIX
BO3MOKHOCTEH COJIEP/KaHUSI TEMBI
gyepe3 MoJ00p COOTBETCTBYIOIIMX
3a/1a4 JyIsl pelIeHus.

BxnroueHne B ypoOK  HUIPOBBIX
npouenyp Uil HOJJEpXKaHUs
MOTHUBallMM  OOydarouuxcs K
MOJYYECHUIO 3HAHUM.

[Ipumenenune Ha ypoke
WHTEPAKTUBHBIX (GOpM paboThl C
00y4arouMucs:
MHTEJJIEKTyaJIbHbIX
CTUMYJIUPYIOLINX
[103HABATEJIbHYIO
o0y4aromuxcs.
[Ipumenenue TrpynmnoBod pabOTHI
Wi paboThl B mapax, KOTOpbIE
y4yar o0OydYaromuxcsi KOMaHIHOU
pabore M  B3aMMOACUCTBUIO C
JPYTMMH 00yYaroIuMHUcs

urp,

MOTHUBaI IO

Jlens conumapHocTH B 60phOE ¢
TEPPOPU3IMOM
MexnyHapOoJHbIN JE€Hb
pacrpocTpaHeHus TPaMOTHOCTH
Bceepocculickuii 1eHb Typu3ma

Bcepocculickuil OTKPBITBIN YPOK
«OBX» (mpuypouennsiit ko [[H10
rpakaanckoil 00oponsl Poccuiickoit
denepanun)

CeHts10pb

OxTa0pb

BJIGKTI)I/I‘IGCKI/IQ U MAarHUTHBIC
ABJICHUA

37

Hcnonp30BaHne BOCIUTATEIBHBIX
BO3MOKHOCTEH COIEpP/KaHUSI TEMBI
gyepe3 MoJ00p COOTBETCTBYIOIIMX
3a/1a4 JIsl pelIeHus.

BxnroueHne B ypoOK  HUIPOBBIX
npouenyp Uil HOJepKaHHs
MOTHBallMM  OOydJaroUmuxcs K
MTOJTYYEHHUIO 3HAHUM.

IIpumeHeHue Ha YpOKe
WHTEPAKTUBHBIX (OpM pabOThl C
00ydJaronuMucs:
MHTEJUIEKTyaJIbHBIX
CTUMYJIMPYIOLINX
IIO3HABATEJIBHYIO
00ydJaromuxcs.
[IpuMeHeHne TPynmoBol padoTHI

urp,

MOTHBAIIUIO

WK paboThl B Mapax, KOTOpbIe yyar

BceMupHsblii 1eHb MaTEeMaTUKU

JleHb HapOJITHOTO €AMHCTBA
MexayHapoAHbIN I€Hb TOJIEPAHTHOCTH
Jens matepu B Poccun

Henn HensBectnoro Commgara

Enunerit ypok «IIpaBa uenoBeka»

JHens Koncrutyuuu Poccuiickoit
®denepanun

Henb 'epoeB OTeuecTBa

JleHb MOJTHOTO OCBOOOKICHUS
JleanHrpana ot (HammcTcKon OJIOKaIbI
(1944 ron)

JleHb pOoCCUICKOM HAYKH
MexnyHapOoaHbIN JE€Hb POAHOTO A3bIKA
Henens maTematuku

[IpeameTHas Heaenst OOIECTBEHHBIX
HayK

Hos6pb

Jexabpn

SuBapb
®eBpaiib

Mapr




0o0ydJaronuxcsi KOMaHIHON paboTe
B3aUMOJICUCTBUIO c Apyrumu
o0ydJaronuMucs

VYpok kamurpadun

Henb Boccoenunenus Kpeima u Poccun
JleHb KOCMOHABTHUKH. ['arapuHCcKuii
ypok «KocMocC — 3T0 MbI»
Bceepoccuiickuii OTKpBITBIN yPOK
«OBXX» (neHp noxxapHO 0XpaHbl)

Henn [ToOGenbl coBETCKOTO Hapoa B
BOB 1941-1945 ronos

JleHb caBSHCKON MMCHbMEHHOCTH H
KYJbTYPBI

My3elinble ypOKH

Arnpenb

Maii

BCETI'O (c yuerom pesepBa)

68




9 KJacc

Tema paznena

Koa-
BO
4acoB

®Dopma peanuzanum
BOCIIUTATEJIHLHOI0 MOTEHINAIA
TeMBbI

Moayab
paboueii nporpaMMbl BOCHUTAHUSA
«IIKOTBbHBIN YPOK»

Cpokn

Mexanunyeckue sIBJICHHUS.

40

Hcnonp30BaHne BOCIUTATEIBHBIX
BO3MOKHOCTEH COJIECP/KaHUSI TEMBbI
gyepe3 MoJ00p COOTBETCTBYIOIIMX
3aJ1a4 JyIsl pelIeHus.

BxnroueHne B ypOK  HUIPOBBIX
npouenyp Uil HOJEepHKaHUS
MOTHBallMM  OOydarouuxcs K
MOJYYECHUIO 3HAHUM.

[Ipumenenune Ha ypoke
WHTEPAKTUBHBIX (GOpM paboThl C
00y4aroIuMucs:
MHTEJJIEKTyaJIbHbIX urp,
CTUMYJIUPYIOLINX
[103HABATEJIbHYIO
o0ydaromuxcs.
[Ipumenenue rpynmnoBod pabOTHI
Wi paboThl B Mapax, KOTOpbIe
y4yar o0OydYaromuxcsi KOMaHIHOU
pabore M B3aMMOACUCTBUIO C
JPYTMMH 00y4aroIuMHUcs

MOTHBAIIUIO

Jlens conumapHocTH B 60phbE ¢
TEPPOPU3IMOM
MexnyHapOoJHbIN JEHb
pacrpocTpaHeHus TPaMOTHOCTH
Bcepoccuiickuil 1eHb Typuzma

Bceepoccuiickuil OTKpBITBIN YPOK
«OBX» (mpuypouensnsiit ko [[H10
rpakaanckoil 00oponsl Poccuiickoit
denepanun)

BcemupHslii 1IeHb MaTEMAaTHKU

JleHb HapOTHOTO €IMHCTBA
Mex1yHapOoaHbIN JE€Hb TOJIEPAHTHOCTH
Hens matepu B Poccun

CeHts0pb

OKTs10pb

Hos6pb

Mexanuyeckue KoJIeOaHus "

BOJIHBI

15

Hcnonp30BaHue BOCHUTATEIBHBIX
BO3MOYKHOCTEH COIEpP/KaHUSI TEMBI
gyepe3 MoJ00p COOTBETCTBYIOIIMX
3a/1a4 JIsl pelIeHus.

BxiroueHne B ypoOK  HIPOBBIX
npouenyp Uil TOJAEepKaHHS
MOTHBallMM  OOydJaroUmuxcs K
MTOJTYYEHHUIO 3HAHUM.

IIpumeHeHue Ha YpOKe
WHTEPAKTUBHBIX (POopM paboTHl C
00ydJaronuMucs:
UHTEJUIEKTyaJIbHBIX urp,
CTUMYJIMPYIOLINX

ITO3HAaBaTCIbHYIO MOTHBAIIUIO

Henn HeusBectnoro Compgara
Enunerit ypok «IIpaBa uenoBeka»
Hens Koncrutyuuu Poccuiickoit
®denepanun

Henb 'epoeB OTeuecTBa

JleHb MOJTHOTO OCBOOOKICHUS
Jlennnrpana ot (ammcTcKon OJI0KaIbI
(1944 ron)

JleHb pOoCcCUICKOM HAYKH
MexnyHapOoHbIN JE€Hb POAHOTO A3bIKA
Henens maTemaTuku

[IpenmerHas Henemnst OOIIECTBEHHBIX
HayK

Ypok kammurpadun

JlexaOpb

SAuBapp
deBpaib

Maprt




oOydJaronuxcs.

[Ipumenenne rpynmoBoii paboTH]
Wi padoThl B apax, KOTOpbIE ydar
o0yyaromuxcs KOMaHIHOU paboTe U
B3aUMOJICHCTBUIO  C  JOPYTHUMH
00y4JarmuMucs

DJIEeKTPOMarHuTHoe IoJie.
DJIEeKTPOMArHUTHbIE BOJTHBI

Hcnonp3oBaHne BOCHUTATENBHBIX
BO3MOKHOCTEH COAEpIKaHUS TEMBbI
gepe3 Moa00p COOTBETCTBYIOIIUX
3aJa4 s peleHusl.

BxiroueHne B ypOK  HIPOBBIX
npouenyp A8 HOJJIEpIKaHUs
MOTHBallMM  OOydYaromMxcs K
MOJIyYSHHIO 3HAHUH.

[Ipumenenue Ha ypOKe
UHTEPaKTUBHBIX (QOpM paboTsl C
00yJaronmuMucs:
WHTEIJUIEKTYalIbHBIX urp,
CTUMYJIUPYIOLIUX
MO3HABATEIBHYIO MOTHBAITUIO
00y4aromuxcs.

[Ipumenenue TrpynmnoBod pabOTHI
Wi paboThl B mapax, KOTOpbIe
y4aT o0OydYaromuxcsi KOMaHIHOU
pabore ¥ B3aUMOACUCTBUIO C
JIPYTUMH 00YJaIOIMHCS

Henb Boccoenunenust Kpeima u Poccun

Arnpenb

CgeToBbIC ABJIEHUA

15

Hcnonb30BaHne BOCHHUTATEIbHBIX
BO3MOXXHOCTEHN COJIEp)KaHUs TEMBI
4yepe3 Moa00p COOTBETCTBYIOUIUX
3a]1a4 JUIsl pelIeHNU.

BxiroueHne B ypoK  UTPOBBIX
npouenyp Uil HOJLAEpKaHUS
MOTHBAaIlMK  o0yvaroumxcs K
IIOJIyYEHUIO 3HAaHUM.

[Ipumenenue Ha ypOKe
WHTEPAKTUBHBIX (OpM pabOTHl C
00ydJaronuMucs:

HMHTCJUICKTYAJIbHBIX urp,

JleHp KOCMOHABTHKH. ["arapuHCKuit
ypok «Kocmoc — 310 MbI»

Arnpens




CTUMYJIUPYIOLINX
MO3HABATEIBHYIO
oOydJarouxcs.
[Ipumenenune TpynmoBoil pabOTHI
wii paboThl B mapax, KOTOpbIE
ydaT oOOydYarouIuxcsi KOMaHIHON
pabore M  B3aUMOACHUCTBUIO C
JAPYTUMH 00YYaIOINMHUCS

MOTHBAIIUIO

KBaHTOBBIE IBJICHHSA

17

Hcnonp3oBaHne BOCHHUTATEIBHBIX
BO3MOKHOCTEH COAEpIKaHUS TEMbI
gepe3 Moa00p COOTBETCTBYIOIIUX
3aJa4 JJIs peleHusl.

BxiroueHne B ypoOK  HIPOBBIX
npouenyp A8 HOJJIEpIKaHUs
MOTHBallMM  OOydYaromMxcs K
MOJTyYSHHIO 3HAHUH.

[Tpumenenue Ha ypOKe
MHTEPAKTUBHBIX (OpM paboOThl C
00y4aroIuMuCs:
WHTEIJUIEKTYalIbHBIX urp,
CTUMYJIUPYIOLIUX
MO3HABATEBHYIO
o0ydaromuxcs.
[Ipumenenue rpynmnoBod pabOThI
Wi paboThl B Tmapax, KOTOpbIE
y4yaT o0OydYaromuxcsi KOMaHIHOU
pabore ¥  B3aUMOJACUCTBUIO C
JIPYTUMH 00YYaIOIMHCS

MOTHBAIIUIO

Bceepoccuiickuil OTKpBITBIN YPOK
«OBX» (neHp noxkapHOi OXpaHbl)

Jenb [ToOenpl COBETCKOTO HapoIa B
BOB 1941-1945 ronos

Maii

IoBTOpUTEIBbHO-0000IAIOIIIH A
MOaYJ1b

BxiroueHne B ypoK  UTPOBBIX
npouenyp Uil HOJLACpKaHUS

MOTHBallMM  OOydYalomMXcs K
MOJYYECHUIO 3HAHUM.

[Ipumenenue Ha ypoKe
WHTEPAaKTUBHBIX (QOpM paboTsl C
00ydJaronuMucs:
MHTEJJIEKTYaJIbHbIX urp,
CTUMYJINPYIOLIHX
M103HABATEJIbHYIO MOTHBAIIHIO

JleHp clnaBsSsHCKOW MUCbMEHHOCTH U
KYJbTYpPBI
My3eiinble ypOKH

Maii




oOydJaronuxcs.

[Ipumenenune TpynmoBoil pabOTHI
wii paboThl B Mapax, KOTOpbIE
ydaT OOydYaroUIuxcsi KOMaHIHON
pabore M  B3aUMOACUCTBUIO C
JIPYTUMH 00Y4aIOINMHUCS

BCEI'O (c yuerom pe3epBa)

102







