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PABOYASI TIPOTPAMMA
(ID 5982684)

yueOHoro npeamera «®@usuka. bazoBbiii ypoBeHb»

s oOydaromuxcst 7-9 kimaccoB

Omcykuan 2024
MNOACHUTEJIBHASA 3AIIMCKA

[TporpamMma 1o ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBIEHA
Ha OCHOBE TOJIOKEHUI M TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE
OCHOBHOHM 00pa3zoBaTesibHON Mporpammel, npeactaBieHHbx B PI'OC OO0, a takxke ¢
yuétoM (enepanbHOi pabouei mporpaMMbl BocnuTaHusi 1 KoHuenuuu npenoaaBaHus
yuebHoro nmpeamMera «Duznkay.

Conmepxanue nmporpaMMbl 1o (u3MKe HampaBieHO Ha (QopMmHupoBaHHE
€CTECTBEHHOHAYYHON IPAMOTHOCTH OOYYAIOIMXCSl U OpPraHU3alUI0 U3YUYEHUs: (PU3UKU
Ha JIeATEeIbHOCTHOM ocHOBe. B mporpamme mo (u3MKe y4HUTHIBAIOTCS BO3MOKHOCTH
yaeOHOorOo mpenMera B peanusamuu TpeboBanmii PI'OC OOO kK mIaHUPYEeMbIM
JUYHOCTHBIM M METaNpeIMETHBIM PE3yJIbTaTaM OOY4YeHUs, a TaKKe MEXIPEIMETHHIE
CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHUs.

[TporpamMMma nmo ¢u3mnke ycTaHaBIMBAET paclpelieleHne Y4eOHOTo MaTepuala Io
rogam oOydeHus (mo Kjaccam), MpenjgaraeT OPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKAHUS U yuETe
BO3pPACTHBIX OCOOEHHOCTEN 00yHarOIINXCS.

[Iporpamma mo ¢usuke pazpaboTaHa C MEIbI0 OKa3aHUS METOAMYECKOU TOMOIIH
YUUTENIO B CO3/IaHUU paboueii mporpaMMbl IO y4eOHOMY IIPEIMETY.



®du3nka SBIASETCS CHUCTEMOOOPA3YIOMUM IS €CTECTBEHHOHAYYHBIX YYCOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLECCOB U SIBJICHUA,
H3yyaeMbIX XUMHUEH, Ouosiorued, actpoHomued W (usmyeckoil reorpadueid, BHOCHUT
BKJIAl B €CTECTBEHHOHAYYHYIO KapTHHY MHUpPa, NPEIOCTaBIsECT Hanboiee sSCHbIE
o0pasmpl MPUMEHEHUS HAYYHOTO METOJa TMO3HAHWS, TO €CTh CHoco0a MOyYSHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.
Opna w3 riaBHBIX 3a7a4 (U3MYECKOro oO0pa3oBaHUs B CTPYKType OOILero
oOpa3zoBaHmsi COCTOUT B (HOPMHUPOBAHWHM €CTECTBEHHOHAYYHOM TPAMOTHOCTH U
UHTEpeca K HayKe y 00y4aromuxcs.
N3yuyenue ¢us3uku Ha 0a30BOM YpOBHE MPEANOJaraet OBJaJCHHUE CIIECTYIOUUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO I'PAMOTHOCTb:
e HAy4YHO OOBSICHATH SIBJICHUS;
e OIIEHWBATH U MMOHUMATH OCOOCHHOCTH HAYYHOTO MCCIICI0BAHNS;
e HMHTEPOPETUPOBATh NAHHBIE U HWCIOJIb30BaTh HAyYHbBIE JOKA3aTEIbCTBA
JUTS TIOJTyYEHHS BBIBOJIOB.
[enn nzyyenus: pusukn Ha ypOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs OMPEACIICHbI
B Konmenmuu npenogaBanmsi ydeOHOro mpeaMera «®Dusmka» B 00pa3oBaTEIBHBIX
OpraHu3aIKIX Poccuiickoiu denepauuu, peanu3yoImx OCHOBHEIE
o01eoOpazoBareyibHble  MPOrpamMmbl,  yTBepKAEHHOW  pemeHuem  Komieruu
MunuctepctBa npocsenieHus Poccuiickoit @eneparuu (mpotokos ot 3 aexadbps 2019
r. Ne [TK4BH).
ey uzyyenus: pusuMKu:
e MpuoOpeTeHne UHTEpeca U CTPEMJICHUSI O0YYAIOIINXCA K HAYYHOMY M3yUYEHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEIUICKTYAThHBIX U TBOPYECKUX CITOCOOHOCTEM;

e pa3BUTHE MPEICTABICHUH O HAYYHOM METOJE TMO3HaHWS W (hopMUpOBaHHE
UCCJIEN0BATEIBCKOr0 OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

e (opmupoBaHME HAYYHOIO MHPOBO33PEHUS KaK pe3yJbTaTa M3Y4YEHHUS OCHOB
CTPOCHHMSI MaTepUH U (PyHAAMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (QopmMupoBaHue TpPEACTABICHUA O ponu (PUINKKA IS PA3BUTHS JAPYTHX

€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

e pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX chepax Oyayuier npodeccuoHanbHON

NeSITETHbHOCTH, CBA3aHHOU ¢ (PM3MKOM, TOATOTOBKA K JaJIbHEHUIIIEMY 00yUYEHHUIO
B 3TOM HaIpaBJICHUHU.

JlocTkeHue 3TUX LieJed MmporpaMmbl o (U3MKE HA YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHMs 00ECTIEYMBACTCS PEIICHUEM CIICTYIONINX 3a4aY:

e MpHOOpPETEHHE 3HAHUN O JUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXaHUYECKUX,

TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;
e TMpuOOpETEeHHWE YMEHUH ONUCHIBATb U OOBSICHATh (U3UUECKUE SBICHUS C
UCITIOJIb30BaHUEM TOJTYyUYECHHBIX 3HAHUN;



e OCBOGHME METOJOB  PEIICHHS  NPOCTEHIIMX  pPACUETHBIX  3aJa4  C
UCIIOJIb30BaHUEM buznuecKux MOJIeTIeH, TBOPUYECKUX u
PAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHH HAOIIOIATh MPUPOIHBIC SIBJICHUS W BBHIMOJHATH OIBITHI,
nabopatopHble  pabOTBl U JKCIEPUMEHTAJIbHBIE  HCCIEIOBaHHUS  C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e oOCBOeHHME TNpUEMOB paboThl ¢ wuHpoOpMalell (QU3NYECKOro coaepKaHus,
BKJItOUasi MH(GOPMALMI0O O COBPEMEHHBIX JOCTIDKCHUAX (U3UKH, aHaJIU3 |
KPUTHUYECKOE OlIEHWBaHKE HH(OpMaLIUY;

e 3HAKOMCTBO co cdepamu MpodhecCUOHATBHOU JEATEIbHOCTH, CBSI3aHHBIMU C
(GU3UKON, U COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAHHBIMU Ha JIOCTHXKEHHSIX
bu3nyecKoil HayKH.

Ha wusyuenmne ¢usuxu (0a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTO OOILETO
oOpa3oBaHusi oTBoUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeleNlw0), B 8
Kiacce — 68 vacoB (2 yvaca B Henento), B 9 kimacce — 102 yaca (3 4daca B Hemelnro).

[Ipennaraemelii B mporpamme 1o (Qu3uKe MepeueHb JabopaTOpHBIX padoT u
OTIHITOB HOCHUT PEKOMEHAATEIbHBIA XapaKTep, YUYHUTENb JAeliaeT BhIOOP MPOBEACHUS
7a00paTOPHBIX PabOT © OMBITOB C Y4YETOM WHAMBUAYAIHHBIX OCOOCHHOCTEH
00ydJaromuXxcsi, CIMUCKAa OJKCIEPUMEHTAIbHBIX 3a/JaHui, TpeiaraeMblX B paMKax
OCHOBHOTO T'OCYJIapCTBEHHOTO 3K3aMeHa 1o (hH3HKe.



COJEPKXAHUE OBYUYEHUA
7 KJIIACC

Paznen 1. ®usuka v €€ poJib B MO3HAHUU OKPY/KAI0IIEro Mupa.

@uszuka — Hayka O mnpupone. SBienus npupoasl. Dusznyueckue SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

®duznyeckue BenuuyuHbl. W3mepenune (Qusmyeckux BeauuuH. Duznueckue
npubopsl. [lorpemnocts u3mepenunit. MexxayHapoaHasi cCuCTeMa €IMHHII.

Kak ¢usuka w© pgpyrme eCTECTBEHHbIE HAayKd  HM3y4alOT  TMPUPO.Y.
EcTtecTBeHHOHAYUYHBIN METO/] MMO3HAHUS: HAOIIOIEHNE, ITOCTAHOBKA HAYYHOT'O BOIPOCA,
BBIBUKEHUE  TUIOTE3, OKCIEPUMEHT MO0 TMPOBEpPKE THUMOTE3, OObSICHEHUE
HaOmoaaemoro siieHus. Onucanue Gu3nUecKUX SIBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIC, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSL.

2. ®usnueckue MpubOpbl W MpolLEAypa MNPSIMbIX HU3MEPEHHU aHaJOrOBBIM U

1 ppoBBIM TPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. OmpepeneHne EHBI ASIEHUS KA H3MEPUTEIHHOTO MPUOopa.

2. N3mepeHune pacCTOAHUN.

3. Hsmepenue o0béMa KUIAKOCTH U TBEPJOTO Tea.

4. OnpeneneHue pa3MepoOB MajbIX TEN.

5. M3mepenue temnepaTypbl Py NOMOIIY KUIKOCTHOTO TEPMOMETPA U JATUMKA

TEMIEPATYPHI.
6. IIpoBegeHue wuccienoBaHUs IO MPOBEPKE THUIIOTE3bI: JAIBHOCTH IOJNETA
IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIBIIE BHICOTA MTyCKa.

Pa3znen 2. IlepBoHayaibHble CBeeHUS] 0 CTPOEHNH BeleCTBA.

CrtpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, X pa3mMepbl. ONbIThI, JOKa3bIBAIOIIKE
JUMCKPETHOE CTPOCHHE BELIECTBA.

JBwxkenue yactull BemectBa. CBS3b  CKOPOCTHM  JIBDKEHUSI YaCTHUI[ C
temriepaTtypoii. bpoyHoBckoe gBmxenue, mauddysusa. BzaumopeiicTBue wacTuil
BEILIECTBA: MPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta30B, MKUJIKOCTEHM WM TBEPABIX
(KkpucTamiM4eckux) Tesl. B3auMocBsI3b MEXIy CBOMCTBAaMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX WU WX aTOMHOMOJEKYJSPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habmionenne OpOyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysumn.



3. HaOmonenue sBieHMA, OOBSICHSIOMMUXCSA MPUTHKEHUEM WA OTTAJIKHBAHUEM
YacTUIl BEIIECTBA.
Jlabopamopnsie padbomel u onvimol.
1. OueHka nTuaMeTpa aToMa METOJIOM PSIOB (C UCTIONB30BaHUEM (GoTorpaduii).
2. OmbITHI IO HAOIIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuikeHue U B3auMo/ieiiCTBHE TeJl.
Mexannueckoe JBWKEHHE. PaBHOMEpPHOE U  HEPAaBHOMEPHOE JIBUIKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBMKEHUHU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBnenne wuHepHuU. 3aKOH HHEpUUH. B3auMonencTBue Tea Kak MpUYMHA
M3MEHEHHsSI CKOPOCTH JIBH>KEHUsI Ted. Macca kak Mepa MHepTHOcTU Tena. [lnoTtHocTh
BellecTBa. CBs3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEILIECTBA.
Cuita Kak xapakTepHUCTHKa B3auMojercTBus Tena. Cuiia ynpyrocty u 3akoH I'yka.
N3mepeHne cuiibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIEHUE TATOTEHHUS U CUJA TAKECTH.
Cuna T1spkecTH Ha apyrux IuiaHetax. Bec tema. HeBecomocth. CroxkeHue cui,
HaIpaBJIEHHBIX MO OJHOHN mnpsMoi. PaBHoxeilictByromas cui. Cuna TpeHus. TpeHue
CKOJIbYKEHHS U TPEHUE NOKOs. TpeHre B NPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HaGnrogenue MexaHMYeCKOTO IBYKCHHS TEIIa.
2. HM3mepeHune CKOpOCTH NPSMOJUHENHOTO IBUKECHUS.
3. HaOntonenue siBeHus HHEPIUU.
4. HaOmroneHue n3MeHEHUs1 CKOPOCTHU MPU B3aUMOJICUCTBUH TETI.
5. CpaBHEHHE MacC IO B3aUMOJECHCTBUIO TEJL.
6. CrnoxxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnsie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOIO JBMKEHHUS (IIapuKa B KUIAKOCTH,
MOJIEJIN DJIEKTPHUECKOTO aBTOMOOWIISI M TaK JIajiee).

2. OmpeneneHne CcpeaHEH CKOPOCTH CKOJBXEHHS Opycka WIM Iapuka IIo
HAKJIOHHOU TIJIOCKOCTH.
Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

4. OmpITBI, JEMOHCTPHUPYIOIIME 3aBHUCHUMOCTh pacTsDKeHus  (aedopmaiun)
MPY>KUHBI OT MPUI0KEHHON CUIIBI.

5. OnpIThl, IEMOHCTPUPYIOIINE 3aBUCMMOCTb CUJIbI TPEHHS CKOJIbKEHHS OT Beca
TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJL, dKMIKOCTEH 1 ra3oB.

JlaBnenue. CriocoObl YMEHBIIICHUS W YBEIWYCHHS naBieHus. [laBneHue rasa.
3aBUCHMMOCTbH JaBJIEHUs raza ot o0bEma, Temiepatypsl. [lepenaua napnenus TBEpIALIMU
TEeJIaMM, JKHAKOCTAMH M Tra3zamu. 3akoH [lackansa. I[IHeBMarmyeckue MalIvHBI.



3aBUCUMOCTh JTaBJICHHUSI JKUIKOCTH OT TIIYyOWHBL. [HMOpocTaTmueckwii mapajokc.
CooOwmaromuecs cocynbl. ['uapaBinueckiue MEXaHU3MBI.

Atmochepa 3emuin U atmocdepHoe naBieHue. [IpuuMHBI CylIeCTBOBaHUS
BO3aymHOW o06onoukn 3emnu. Onbit  Toppuuermu. HW3mepenue artmochepHOro
JaBJeHUsl. 3aBUCUMOCTh aTMOC()EPHOTO MaBJIEHWS OT BBICOTHI HAJ YPOBHEM MOpPSI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOTo TABJICHHUS.

JlelicTBre XMAKOCTM MU ra3a Ha NOTPYKEHHOE B HUX Teno. BrlTankuparomias
(apxumenoBa) cuia. 3akoH Apxumena. [LnaBanue ten. Bo3ayxormiaBaHue.

Jemoncmpayuu.
3aBUCUMOCTb JaBJIEHUSA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
Coo0marommuecs cocyabl.
['mnpaBnuuecknii nmpecc.
[IposiBinenue necTBUs aTMOCPEPHOTO JABICHUS.
3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00BEMA MOrPYKEHHOW YacTH Tena U
IJIOTHOCTH >KUIKOCTH.
PaBeHCTBO BhITATKMBAIOUIEH CUIIBI BECY BBITECHEHHOM )KUIKOCTH.
8. YCJOBHME IUIaBaHUs TEJ: TUIABAHHWE WJIM IOTPYKEHHUE TEN B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEW TeJIa U JKUJKOCTH.
Jlabopamopnuie pabomel u onvimol.
1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT O00bEMa MOTrpYyXKEHHOU B
KUJKOCTb YaCTH TEJA.
2. OmnpeneneHue BBITATKUBAIOIIECH CHIIbI, I€HMCTBYIOIIECH HA TEJO, MOTPYKEHHOE B
YKUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHUJIbI, IEUCTBYIOIIEW HA TEJNO B
XKUJKOCTH, OT MACChI TENA.
4. OmpIThl,  JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJIKUBAIOUIEH  CHJIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUJIKOCTH, OT 00bEMa MOrpYyKEHHON B >KUIKOCTh
YaCTH TeJa U OT IUIOTHOCTHU JKUIKOCTH.
5. KoHcTpynpoBaHue apeomeTrpa Wi KOHCTPYUPOBAHUE JIOAKU U ONPEJETEHUE €€
IPy30M0IbEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTB. DHEPrus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbIyar, 0JI0K, HAaKJIOHHAs MI0CKOCTbh. [IpaBuiio paBHOBecHs
peiuara. [IpuMeHeHue mpaBuia paBHOBECHs pblyara K OJOKY. «30J0TOE€ MPABUIION
mexanuku. KITJ] mpocTeix Mmexanu3MoB. [IpocTeie MexaHu3Mbl B OBITY U TEXHUKE.

Mexannueckass  sHeprus. KuHerndeckas W NOTCHIMAJIbHAS  DHEPIUs.
[IpeBpallieHne OIHOrO BHJA MEXAHUYECKOW JHEPruy B APYroil. 3aKOH COXPaHEHUs
DHEPIUHU B MEXAHHKE.
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Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padbomel u onvimol.

1. Ompenenenne pabOTHI CUJIBI TPEHUS TPU PABHOMEPHOM IBMKEHUHU TeJa TIO
TOPU30HTAIBHON NOBEPXHOCTH.

2. HccnepoBanue yciaoBUM paBHOBECHS pblUara.
N3mepenue KII/] HaKIIOHHON MIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKOW SHEPIUH.

8 KUIACC

Pa3nena 6. TensioBbIe IBJICHUS.

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOEHUS BEILIECTBA.
Macca u pa3mepbl aToMOB M MOJeKyid. OMNbITbI, MNOATBEPKAAIOIIME OCHOBHBIE
IIOJIO’KEHMS MOJIEKYJISIPHOKMHETUYECKOM TEOPUH.

Mopenu TBEPHOro, JKUAKONO MW  ra3000pa3HOrO0  COCTOSIHUM  BEILIECTBA.
Kpucramiueckue u amopdusie Tena. OObsCHEHHME CBONCTB Ta3oB, XUIKOCTEH U
TBEPIABIX TEI HAa OCHOBE TIOJIOKEHHM MOJIEKYJISIPHO-KMHETHYECKON  TEOPHH.
CMaurBaHKe U KanWUIIpHBIE sBIEHUS. TemIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3p TeMHOEPATYpPbl CO CKOPOCTBIO TEIUIOBOTO ABUKEHHS YACTHLL.
Buytpennsia sueprus. CriocoObl U3MEHEHHsI BHYTPEHHEW SHEpPruu: Teruionepeaada u
coBepuieHre paboThl. Buasl Temomepenaud: TEIUIONPOBOAHOCTb, KOHBEKIIHS,
U3JIyYEHUE.

KonuuectBo TemnoThl. YjaelbHas TEIIOEMKOCTh BelllecTBa. TermiooOMeH W
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeruioBoro OanaHca. [lnaBieHue um oTBepaeBaHuE
KPUCTAJUTMUECKUX BELIECTB. YJeibHas Temora 1iaBieHus. [lapooOpasoBanue u
koHneHcanus. Mcnapenwe. Kunenue. VaenpHas Termora  mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPBI KUIIEHUSI OT aTMOC(HEPHOTO TABJICHHUSL.

Brnaxnocts Bo3ayXa.

OHeprus TOIJIMBA. Y IeJIbHASI TEIUIOTa CTOPAHMSL.

[Tpunnumne! pabote! Temnossix apuratenei KIIJ[ termoBoro apuratens. TemnoBbie
JBUTaTEIN U 3alUTa OKPYKAOLIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPAILECHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. Habmionenne OpOyHOBCKOTO JBUKECHHUSL.

2. HaGmonenue nuddyzum.

3. HaOntonenue siBneHuii cCMauyuBaHUS U KaWUISIPHBIX SIBJICHUM.

4. HabmroneHue TemmoBoro paciupeHust Ted.

5. M3MeHeHue pgaBieHus Ta3a NP HM3MEHEHHMM OOBEMAa M HarpeBaHUU WM

OXJIAXKJICHUH.



6
7
8.
9

10.
11.
12.
13.

[IpaBuna n3MepeHus: TEMIIEPATypHI.

Bunp! Terionepenauu.

OxJtaxIeHUe IPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuu paOOThl BHEIITHUMHE CHJIAMU.
CpaBHEHUE TEIUIOEMKOCTEN Pa3TUYHBIX BEIIECTB.
HaGnronenne kuneuus.

HaOmroieHre nocTostHCTBa TeMIepaTyphl IPH TUIaBJICHUU.
Moenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnuie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OmnbITEI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUSL.

OneITHI 10 BRIPAILIMBAHUIO KPUCTAJIJIOB [IOBAPEHHOM COJIM WIIM caxapa.

OnbITel 1O HAOMIOJEHUIO TEIUIOBOIO PACIIMPEHUS Ta30B, >KHIKOCTEH U
TBEPABIX TEIL

Omnpenenenue 1aBieHUs BO3ayxa B 0ajIOHE IIIIPULIA.

OmnbIThL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb JABJIEHUS BO3/lyXa OT €ro 00béMa u
HarpeBaHMs WIKM OXJIaXICHUS.

[IpoBepka TUMOTE3BI JIMHEWHOW 3aBHCHUMOCTU JJIMHBI CTOJIOWMKA >KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIEpaTypshl.

HabGmronenue W3MEHEHUs BHYTPEHHEM OSHEprum Tejla B PeE3yJbTaTe
TeIUIonepeau U pabOThl BHEIIHUX CHJL.

HccnenoBanve sBJIEHHS TEILIOOOMEHA IPH CMEIIMBAHUM XOJIOAHOW M ropsiue
BO/JbI.

Omnpenenenne KOJIUYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJIOM MpHU TEIIIOOOMEHE C
HarpeTblM METAJUIMYECKUM LIWIMHAPOM.

OnpeneneHue y1eapHON TEIIOEMKOCTH BEILIECTBA.

HccenenoBanue npouecca UCrapeHus.

OmnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Onpenenenue y1eapHON TEIIOTHI IJIABJIEHUS JIbJA.

Pasznen 7. DinekTprnyecKkue U MATHUTHbIE SIBJICHUS.

Onextpuszanus Ten. J[Ba poja dJEKTPUYECKUX 3apsfoB. Bsaumonencrsue
3apsKeHHbIX Tell. 3akoH KyiioHa (3aBUCMMOCTb CHJIbI B3aUMOJIEHCTBUS 3apsyKEHHBIX
TE€J OT BEJTUYHUHBI 3apSAI0B U PACCTOSHUSA MEXKIY TEIIAMU).

Onextpuueckoe mnoje. Hanpsok€HHOCT anekTpuueckoro mnois. IlpuHumn
CYNEPHO3ULMH IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenn »ieKTpUYECKUX 3apsa0B. OJIEMEHTAPHBIA DJIEKTPUYECKUN  3apsii.
Crpoennie atoma. IIpOBOAHUKM M NHUAJIEKTPUKH. 3aKOH COXPAHEHMS AJIEKTPHUYECKOIrO

3apsija.



DNEeKTPUUECKUN TOK. Y CIOBUS CYLIECTBOBAHUS IIEKTPUUECKOro ToKa. MIcTOUHUKH
NOCTOSIHHOTO TOKa. JIEHCTBUA DJEKTPUUYECKOTO TOoKa (TEIIOBOE, XHUMHUYECKOE,
MAarHuTHOE). DIEKTPUUYECKUN TOK B KUIKOCTSAX U raszax.

Onextpuueckas uenb. Cuiia Toka. DleKkTpuueckoe HanpsbkeHue. ConmpoTHUBIIEHHE
NPOBOJHUKA. YJIEJIbHOE CONPOTHBICHHE BemiecTBa. 3akoH Oma g ydacTKa LEIu.
[TocnegoBaTenpHOE M NApPALIEIBHOE COETMHEHUE TTPOBOIHUKOB.

Pabota u MomHOCTH 3JeKkTpuyeckoro Toka. 3akoH JDxoymns—Jlenua.
OJNeKTpUYeCKre LEeNd U MOTpeOuTeNnHu 3JIeKTpruueckor sHepruu B ObiTy. Kopotkoe
3aMBbIKaHHE.

[locTosiHHBIE MarHuThl. B3anmoneicTBHE MNOCTOAHHBIX MAarHUTOB. MarHuTHoeE
nosie. MarauTHoe noJsie 3eMJIM U €ro 3Ha4eHue Ui KU3HU Ha 3emiie. OnbIT DpcTesa.
MarsnuTtHoe 1oJie 3JEKTPUYECKOro ToKa. [IpumMeHeHue 31IeKTpOMAarHUTOB B TEXHUKE.
JleficTBrE€ MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJBUIaTeab MOCTOSHHOIO
ToKa. lcronb30BaHUE DIEKTPOABHUraTesicd B TEXHUYECKUX YCTPOWCTBAX W Ha
TPAHCIIOPTE.

Oneitel Dapaness. SABneHue s3neKTpoMarHUTHOM HHAYKUMH. [IpaBuno Jlenuma.
Onextporeneparop. CrnocoObl MOMyYEHUsS! AIEKTPUUECKOW SHEPTrUuu. DNEKTPOCTAHIIUU
Ha BO30OHOBJIIEMBIX UICTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

DneKkTpu3anus Tel.
JIBa pojJia 3JIEKTPUUYECKUX 3aps/I0B U B3aUMOJICHCTBHE 3aPSLKEHHBIX TEJL.
YCTpONCTBO U ICHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAsI HHAYKIHS.
3aKOH COXpAaHEHMS JIEKTPUYECKHUX 3aps/I0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIericTBUSA DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KHJIKOCTH.
. ['a30BbIM pa3psm.
. I3MepeHune cuiibl TOKa aMIeEPMETPOM.
. U3mepeHue 31eKTpuYecKoro HalpsiKeHUs! BOJIbTMETPOM.
. Peocrat u MarasuH conpoTHUBIEHUM.
. BzaumoneicTere noCTOAHHBIX MAarHUTOB.
. MoaenupoBaHrue HEBO3MOXKHOCTH Pa3JIEJICHUS MOJIOCOB MAarHUTA.
. MozaenupoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MArHUTOB.
. OnbIT DpcTena.
. MarautHoO€ noJsie Toka. JINEKTPOMArHuT.
. [elicTBue MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
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21.
22.
23.
24,

25.

DNEeKTPOJBUTaTellb MOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW MHAYKITUU.

OnbiTel @apajes.

3aBUCUMOCTh  HAMNpAaBJICHUS HMHAYKIMOHHOIO TOKa OT YCJIOBUM  €ro
BO3HUKHOBEHHS.

DJIeKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie padbomel u onvimol.

1.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITel 1O  HAOMIONEHUIO  JJIEKTPU3allMU  TeNl HMHAYKIUEH ©  1pu

CONIPUKOCHOBEHUH.
HccnenoBanre NEUCTBUS  AJNEKTPUYECKOTO TOJIE HAa MPOBOJAHUKUA U
JUDJIEKTPUKH.

COopka 1 mpoBepka pabOThI EKTPUIECKOMN IIEMU TOCTOSTHHOTO TOKA.
W3mepeHne U peryaupoBaHe CHIIbI TOKA.

W3mepeHne 1 peryiaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYILIErO YeEpe3 pe3ucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHUS HA PEZUCTOPE.

OneITHI, JIEMOHCTPUPYIOIIKE 3aBUCUMOCTb 3JEKTPUUYECKOTO COMPOTHBICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, MIIOMIAN MONEPEUHOTr0 CEYEHUSI U MaTepHalia.
[IpoBepka mpaBuiIa CIOXKEHUS HANPSHKEHUHM TPU  MOCIEI0BATEIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia Il CHIbI TOKAa MpPU MapajUIEIbBHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIHOCTHU JIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYLIETO 4YEpe3 JIAMIIOYKY, OT
HapsHKEHUs Ha Heil.

Onpenenenue KII/[ HarpeBares.

HccnenoBaHre MAarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MArHUTOB.
W3ydyeHre MarHMTHOTO TOJSl MOCTOSHHBIX MAarHWTOB MPH UX OOBEAMHEHUU H
pazzieneHun.

HccnenoBanue nedCTBUS 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneITHI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh CHJIBI B3aUMOJECHCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CWJIbI TOKAa U HANPABJICHNS TOKA B KaTYILIKE.

N3yyenue AecTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATENS.

N3mepenne KII/] anexTpoaBuraTtenbHON yCTAHOBKH.

OnpITBl 1O  HCCIEAOBAHUIO  SIBJICHUS  3JIEKTPOMATHUTHOM  MHAYKLUU:
UCCJIeIOBAHNE U3MEHEHUN 3HAUCHUS U HAINPaBJIECHUSI MHIYKIIMOHHOTO TOKA.



9 KUIACC

Pa3znen 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe  JBHKeHHe. MarepuanbHass — Touka. Cuctema  OTCYéETa.
OTHOCUTEJIBHOCTh ~ MEXAaHWYECKOI'O  JIBW)KCHMs. PaBHOMEpHOE  IPSIMOJIMHEHWHOE
nBrkeHue. HepaBHomepHOe mpsMonMHENHOe IBWKeHHe. CpenHsis W MIHOBEHHas
CKOpOCTB T€Jla TP HEPABHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHOoyckopeHHOE mpsiMoniiHeHOe ABMkeHne. CBOOOJHOE TaieHUE.
OmnbiTel ['anunest.

PaBHOMepHOE JBHXKEHME N0 OKpyXHOCTH. llepnox u wyacrtora oOpalueHus.
JInnenHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

IlepBbii 3axkoH Hprorona. Bropon 3akon Hprorona. Tperui 3akon HproTona.
[TpyHIMI CyNIEpIIO3ULIMK CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: Cuiia TPEHMS CKOJIBKEHHs, CUia
TPEHUS MOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSDKEeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOTO MaIeHUSI.
JBrxenne mnaner Bokpyr Comnua. IlepBas kocmudeckass ckopoctb. HeBecomocTs n
HEPETPY3KHU.

PaBHOBecue wmarepuanbHOil TOukH. AOCOMIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpaleHusi. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynsc tenma. M3menenue wumnyibca. MMIynbC cuiibl. 3aKOH COXPaHEHHS
uMIysbca. PeakTuBHOE JBUKEHUE.

Mexannueckass paboTa U MoIIHOCTb. PaboTa cuil TsKecTH, yNpyrocTtu, TPEHUs.
Ces3p  sHepruu u pabotel. [loTeHIManpHas »SHEprusi Tena, MOAHATOTO Haj
IIOBEPXHOCTBIO 3eMM. lloTeHIManbHas SHeprus ckarod npyxuHbl. KuHetnueckas
sHeprus. TeopemMa O KHHETHMYECKOW DHEPrHH. 3aKOH COXPAHEHUsS MEXaHWYECKOH
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MEeXaHMYECKOTO JBMKEHHSI Tejla OTHOCHUTEIbHO pa3HbIX Tell

OTCYETA.

2. CpaBHeHME NyTel M TPAEKTOPUM JBMIKEHUS OJHOIO M TOrO K€ Tena
OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.

M3MmepeHne CKOpOCTH U YCKOPEHUS IIPSIMOJIMHEWHOIO IBUYKEHUS.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO ABUKECHUS.

Habmronenne ABM>KEHUS TeNa MO OKPY>KHOCTH.

Habmronenne MexaHMYECKHX SIBICHHUM, MPOUCXOAAIIMX B CHUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBWXCHMHM OTHOCHUTEJIBHO
KaOuHeTa QU3UKH.

3aBUCUMOCTh YCKOPEHHS T€Jla OT MacChl TeJla U ACHCTBYIOLIEH HAa HETO CUIIBI.

8. HalGmroneHue paBeHCTBa CUJI IPU B3aUMOJIECHCTBUHU TEIL.
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9.

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

N3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenaua ummynbca npy B3auMOJECUCTBUM TEIL.

ITpeoOpa3zoBaHus SHEPTUM NIPU B3aUMOAECUCTBUH TEIL.

CoxpaHeHHEe UMITYJIbCa IPU HEYIIPYTOM B3aHUMOJIEHCTBUH.

CoxpaHeHHe UMITyJIbCa TTPU A0COTIOTHO YIPYTOM B3aUMOACHCTBHH.
HabmroieHue peakTuBHOTO ABHKEHUS.

CoxpaHeHre MEXaHUUECKON SHEPIUH ITPH CBOOOIHOM IaJICHUM.

CoxpaHeHHE MEXAHMYECKOW SHEpPruv NpH ABWKEHUU Teja MOJ JIEUCTBUEM
IPY’KUHBI.

Jlabopamopnsie padbomel u onvimol.

1.

10.

11.

KoHcTpyupoBanue Tpakrta i pa3roHa M JaJbHEWIIEro paBHOMEPHOTO
JIBYDKEHUS TIAPUKA WA TEIIEHKKH.

Omnpenenenue cpeIHel CKOPOCTH CKOJBKEHUSI OpyCKa WM JIBIDKCHUS MTAPHKa
110 HAKJIOHHOM TUIOCKOCTH.

OnpeneneHue YCKOpPEHHs] Tella TpPU PABHOYCKOPEHHOM JIBJKEHHH T10
HaKJIOHHOU IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BpPEMEHH TMIPH PABHOYCKOPEHHOM
JBYKEHUU 0€3 HayaIbHOW CKOPOCTH.

[TpoBepka rumoTesnl: €Civ MPU PAaBHOYCKOPEHHOM JBUXKEHUU O€3 HayalbHOU
CKOPOCTH TIYTU OTHOCSTCS KakK Psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKHA BPEMEHH OJMHAKOBHI.

HccnenoBanue 3aBUCUMOCTU CUJIbI TPEHUSI CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO
JABJICHUSI.

Omnpenenenue ko3 PuUIeHTa TPEHUS CKOJBKEHUS.

Omnpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue paboTbl CHIIBI TPEHUS MPU PABHOMEPHOM JBWXKEHHM Teja IO
TOPU30HTAJIBHOM MOBEPXHOCTH.

Omnpenenenne pabOTHI CHIBI YIIPYTOCTH TPH MOABEME TPy3a C UCTIOIb30BaHUEM
HETMOBM)KHOTO U MOABUKHOTO OJIOKOB.

N3yuyenue 3aKoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

Konebatenpnoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TMEpHOL,
4acToTa, aMIUINTyJa. MaremMaTH4ecKu W IPYKUMHHBIM MasTHUKU. [IpeBpainenwue
SHEPIUU NP KOJIEOATETbHOM JBUKEHHH.

3aryxawomue kosuebanus. BoiHykeHHble KoneOaHus. Pesonanc. Mexanunueckue

BOJIHBI.

CpoiicTBa MexaHU4eckux BOJIH. [IpoponpHble U momnepedHble BONHbL. J{nnHa

BOJIHBI U CKOpPOCTb €€ pacnpocTpaHeHHs. MeXaHWYeCKHue BOJHBI B TBEPIOM TEIE,
CEUCMHUYECKUE BOJIHBI.



3Byk. ['pomMkocTh 3Byka W BbIcOTa TOHAa. OTpaxkeHue 3Byka. WH(Ppa3Byk u
yIBTPa3BYK.
Hemoncmpayuu.
1. HaOmromenwe koneOaHui TeI NOX JEWCTBUEM CHIBI TSDKECTH W CHIIBI
YIPYTOCTH.
HabGmronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGnrogenue BIHYKIECHHBIX KOJIEOAHHI U pe30HaHca.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.
Jlabopamopnsie pabomel u onvimol.
1. OmpeneneHne 4aCTOTHI U TIEPHOJIa KOIeOaHWi MAaTEMAaTHIECKOTO MasiTHUKA.
2. Ompenenenrie 4acTOTHI U IEPHOIa KOJICOAHMI MPY>KHHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEpUO/Ia KOJIeOaHUM TOIBEIIEHHOTO K HUTH Ipy3a
OT JIJIMHBI HUTH.
4. VccrnemoBanue 3aBUCUMOCTH IEPUOAA KOJEOAHWN MPYKUHHOTO MasTHUKA OT
MAacCChI Ipy3a.
5. IIpoBepka He3aBUCUMOCTH MEpHOJia KoeOaHuil Ipy3a, MOIBEIIEHHOTO K HUTH,
OT Macchl rpy3a.
6. OMBITHI, TEMOHCTPHUPYIONINE 3aBUCUMOCTh TEPHOJa KOJIeOaHW MPY>KHHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOIHOIO MajJIeHUsI.
Paznen 10. D1eKTPOMATHUTHOE 110JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNeKTpOMarHuTHOE ToJIE. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
aneKTpoMarHuTHbIX BoJH. [llkanma snexkrpomMarHuTHbIX BoOJH. Mcmolsib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npuponaa ceera. CkopocTs cBeTa. BoIHOBBIE CBOKCTBA CBETA.
Jemoncmpayuu.
1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnsie pabomul u onvimol.
1. M3yueHue CBOWCTB JJIEKTPOMATrHUTHBIX BOJH C TIOMOIIBI0 MOOWMIBHOTO
TenedoHa.
Pa3nen 11. CBeToBBI€C SABJICHHUS.
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JlygeBass monenb cBeta. Mcrtounuku cmeta. [IpsiMmonuHeiHOE pacmpocTpaHeHne
ceera. 3atmenuss ComHua u Jlynel. Otpaxenue cBera. [lnockoe 3epkano. 3akoH
OTpa)KEHUS CBETA.

[Tpenomiienue cBeTa. 3aKoH MpesloMIIeHUs cBeTa. [oHOe BHYTpEHHEE OTpakeHHE
cBeta. Mcnonp30BaHMe MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.



Jlunza. Xon nydeit B nmuH3e. OnTudeckas cucreMa (oToanmapara, MUKPOCKOIA U
Teneckona. ['ma3 kak onrtuyeckas cucremMa. biim3opykocTs U TaIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B criekTp. OnbiTel HetoToHa. CrioskeHHne CeKTpalbHBIX
uBeToB. /ucnepcus ceera.

Jemoncmpayuu.
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[IpsimonMHEHOE pacipOCTPaHEHUE CBETA.

OTpakeHue cBeTa.

[Tonyuenune n3o0pakeHU B INIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTH4eckuii CBETOBO/,.

Xop yuel B coOMparoiei JIMH3e.

XOoJ Iy4er B pacCeUBarOIIEH JINH3E.

[Tomyuenue n300pakxeHuii ¢ TOMOIIIBIO JINH3.

[Tpunuun aeiictBust GporoanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mopenb riasa.

11. Pa3noxenue 6e0ro cBeTa B CIIEKTP.

12. [Tomyuenue 6em0oro CBETA MPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnsie pabomel u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH yrja OTPa)XXEHHsl CBETOBOrO Jyda OT Yyrjia
Na/ICHNUA.

N3ydeHne xapakTepuCTHK H300pakeHus MpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTM YIJIa IPEJIOMIIEHUS CBETOBOIO Jy4ya OT YIUIa
Na/ICHNS HA TPAHUIIE «BO3IYX—CTEKIION.

[Tomy4yenune n300pakeHN ¢ TOMOIIBI0 COOMPAFOIICH JIMH3HI.

Omnpenenenne (POKYCHOTO pAcCTOSHUS M ONTHUYECKOM CHJIBI COOMparomen
JIVH3BIL.

OmBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITEl MO BOCHPUATHIO IIBETa MPEAMETOB IMpPH HX HAONIONEHUU dYepes
[[BETOBBIC (DUIIBTPHIL.

Pa3nea 12. KBanroBble IBJICeHHUS.

OmnbiTel Pesepdopna m mnnanerapHas mojenb aroma. Mogens atoma bopa.
Hcnyckanue u noryomeHne ceerta aroMoM. KBaHThI. JInHEN4aTble CIEKTPHI.

PagnoaktuBHOCTh. Anb(ha, Oeta- U raMma-u3nydeHusi. CTpoeHre aTOMHOTO sijpa.
Hyxnonnas moznens aroMHoOro sapa. M3oronsl. Pagnoaktusnsle npespamienus. Ilepuon
II0JIypacnaaa aTOMHBIX sJEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsA0BOIO W MacCOBOTO YHCEIL
OHeprus CBsI3M aTOMHBIX sAnep. CBA3b Macchl U dHEpPruu. Peakuuu cuHTe3a U JENCHUS
anep. Mcrounuku sHeprun CosHIA U 3BE3N.



Snepnas oSHeprerwka. JleWcTBUMA pPaAMOAKTHMBHBIX M3JIy4YEHUM HA IKUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CrnekTpbl U3ITYUYEHHUS U TOTTIOIMICHUSI.

2. ChekTpsl pa3IMuHbIX Ta30B.

3. Cnektp Bogopo/a.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHM3UPYIOUINX U3TyUEHUI.

6. Peructpanus uznyyeHusi OpUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnsie padbomel u onvimol.

1. HaGnrogeHue CIuIOUIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIyUESHHUS.

2. HccnenoBanue TPEeKOB: M3MEPEHUE DHEPIMU YACTHLBI 110 TOPMO3HOMY IIYTH

(mo doTorpadusam).

3. M3mepenue pagnoakTuBHOTO (hoHa.

IHoBTOPHUTEIHLHO-00001IIAO U MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAIOMIMN MOAY/Ib MpEeAHA3HAYEH ISl CUCTEeMAaTHU3alluu U
00001IeHUsT TPEIMETHOTO COJEPKAHUS U OMbITA JAEATENbHOCTH, MPUOOPETEHHOTO TMPH
U3YYEHUH BCEro Kypca (U3MKH, a Takke His TMOArOTOBKM K OCHOBHOMY
rOCyIapCTBEHHOMY JK3aMeHy MO (Qu3MuKe s OOy4aromMXcs, BBIOPABIIMX 3TOT
y4eOHBIN IPEeIMET.

[Ipn w3ydyeHMM NAHHOTO MOJIYJS PEATU3YIOTCAd M CHCTEMATU3UPYIOTCS BUIBI
NESATENbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeUMBAETCS JIOCTHXKEHHE MpPEJAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX pe3yJIbTaToB oOy4eHus, dbopmupyeTcs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHME HAyYHBIX METOAOB MCCIEAOBAHUSA
SIBJICHUM TIPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSIMU OOBSICHATh (PU3MUECKHUE SBIICHUS,
NPUMEHSISI TIOJIyYEHHBIE 3HAHMS, pElIaTh 3aJayd, B TOM YHUCJIE KAayeCTBEHHBIE H
DKCIEPUMEHTAJIbHBIE.

[IpuHIMIIHANBHO JESATENRHOCTHBIM XapaKTep AAHHOTO pas/ena peanu3yeTrcs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BBIMOIHSIOT 33aHNS, B KOTOPHIX UM MPEJIaraeTcs:

HA OCHOBE MOJYYEHHBbIX 3HAHUN Pacro3HaBaTh U HAYYHO OOBSCHATH (hU3UUECKUE
ABJICHUS B OKPYXAOIIEH IPUPOJIE U ITOBCETHEBHOM KU3HM;

WCIIOJIb30BaTh HAyYHBIE METOIbI HCCIEAOBaHUS (U3MUECKUX SIBJICHHUA, B TOM
YHUCJIE U POBEPKH TUIIOTE3 U MOJTYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHITH Hay4yHbIE OCHOBBI HaumOoJiee BaXKHBIX JIOCTUKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HalpUMEp, MPAKTUYECKOIO0 HCMOJb30BAHUS PA3TUYHBIX HCTOYHUKOB
DHEPIMM HA OCHOBE 3aKOHA IPEBPAILICHUS U COXPAHEHUS BCEX WM3BECTHBIX BHJIOB
DHEPIUH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHU

N3ydenne (u3uKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HAMpaBICHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METAlmpeJIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pesynbprate m3ydenus UMK Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3OBaHUS Y
oOyyarorerocst 0y 1yt chOpMHUPOBAHBI CIEAYIOIINE TNYHOCTHBIC PE3YJIBTATHI B YACTH:
1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:

- TMpOSIBJICHHE HWHTEpeca K HCTOPUUM U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
buznyecKoil HayKu;

- LIGHHOCTHOE OTHOIIEHUE K JOCTHKEHUSAM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

- TOTOBHOCTb K aKTHMBHOMY YYacTHIO B OOCYXJIEHHU OOIeCTBEHHO3HAUMMBIXU
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JTOCTIKCHUIN (DU3HKH;
- OCO3HAHHME BAKHOCTU MOPAJIbHO-ITHUECKUX MPUHIIUIIOB B IEATEIBHOCTH YUEHOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE OCTETUYECKUX KAyeCTB (PU3MUECKOW HayKu: €€ TrapMOHUYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT0 TIO3HAHMS

- OCO3HaHWE LEHHOCTH (PU3MYECKOM HAayKM KaK MOIIHOTO WHCTPYMEHTAa MO3HAHUS
MUPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaXKHEHIIIEH COCTABIISIONIEH KYJIbTYPHI;

- pa3BUTHE Hay4YHOH JIOOO3HATENBHOCTH, HWHTEpPECa K  HCCIEI0BATENbCKON
TeSITENbHOCTH;

5) popMupoBaHus KyJAbTYPbI 310POBbSl U IMOIMOHAJIBLHOTO 0J1ATONOJTYYMS:

- OCO3HaHUE LIEHHOCTU 0e30macHOro odpasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpPE, BaXHOCTH MpaBWJl O€30MacHOr0 MOBEACHHS Ha TPAHCIOpPTE, HA JIOPOTax, C
AIEKTPUUECKUM U TETUIOBBIM 000PYJOBAaHUEM B JOMAIITHUX yCIOBUSX;

- copMUpOBaHHOCTh HaBbIKa pedieKCUM, MPU3HAHME CBOETO MpaBa Ha OMIMOKY U
TaKOro K€ IpaBa y IPyroro 4eioBeKa;

6) Tpy10BOr0 BOCIIUTAHNS:

- AaKTHBHOE YyuyacTH€ B pEIICHUM TNPAKTHUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3allMK, TOpOJa, Kpas) TEXHOJOIMYEeCKOM M COIMaJbHOU
HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIE U PU3NYECKUX 3HAHU;

- HHTEPEC K MPAKTUYECKOMY H3yUEHUIO Mpodeccuii, CBI3aHHBIX C (PU3NKOH;

7) 3K0JI0TrH4eCKOr0 BOCIIMTAHUSA:

- OpUEHTalMs Ha NpUMEHeHHEe (HU3MYECKUX 3HAHWM JJid pelieHus 3afad B 00JacTu
OKpYXalollled cpefpl, IJIAHUPOBAHUS TMOCTYNKOB H OLEHKHM WX BO3MOXHBIX
ITOCJEACTBUAN JJI1 OKPYKAIOIEU CPEIbI;

- OCO3HAHME TJI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U IyTel UX PEIICHUs;



8) apanTanuu K U3MEHSAIIIMMCS YCJI0BUAM COLUAJIBHON U PUPOJAHON Cpeabl:

- TOTpPeOHOCTh BO B3aMMOJEHCTBUM TPU BBINOJHEHWU HCCIEIOBAHUN U TPOEKTOB
¢du3nveckoil HarpaBIEHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSM JIPYTHX;

- MIOBBIILICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPEe3 MPAKTUUECKYIO 1€ATEIbHOCTb;

- MOTPeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUII, B TOM 4HCle (HOpPMYIHpPOBaATh HJIEH,
HOHSTHS, THIIOTE3bI O (PU3NYECKUX O0BEKTAX U SBJICHUSX;

- 0CO3HaHME JePHUIMTOB COOCTBEHHBIX 3HAHUHN 1 KOMIIETEHTHOCTEH B 001acTH (PU3UKY;
- IJJAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PM3UYECKUX 3HAHMUIA,

- CTpPEMJICHHE AaHalU3UpPOBATh W BBISBIATH B3aHUMOCBS3M MPUPOIBI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJI€ C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHU,

- OIIGHKA CBOMX JICHCTBMI C y4E€TOM BIHMSHHMSA Ha OKPYXKAIOIIYIO CPEAy, BO3ZMOKHBIX
r7100aJbHBIX MOCEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbTaTe OCBOCHHS MPOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi 'y oOydaromierocss OyayT  chOpMHUpPOBaHbBI  MeTampeIMeTHbIE
pe3yJbTaThl, BKIIOUYAIOIIAE TO3HABATEIbLHBIC YHUBEpPCAIbHBIC YydeOHBIC ICHCTBUSA,
KOMMYHUKATHBHBIC YHUBEPCATbHBIC y4eOHbIE JEHCTBUSA, pETYISTUBHBIE
yHHUBEpCaIbHbIC yUeOHbIE IEHCTBU.

Ilo3naBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eilicTBUS

ba3oBble J10rnuecKkue AeicTBUs:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBICHUH);

e YCTaHaBIIMBaTh CYIIECTBEHHBIM MPHU3HAK KiIacCU(PHUKAIMKM, OCHOBAHHS s
0000IICHNS U CPaBHEHMUS;

e BBIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS] B pPacCMATPUBAEMBIX (haKTax,
TAHHBIX U HAOIIOEHUSIX, OTHOCSIINXCS K (DU3HMUECKUM SIBIICHUSIM;

e BBIABIATh TNPUYNHHO-CICJACTBEHHBIC CBS3M TMPU U3YYCHUU (DU3HUECKHUX
SIBJICHUA W TIPOIECCOB, JI€IaTh BBIBOJBI C HMCIOJIH30BAHMEM IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYEHWH, BBIIBUTATh THUIOTE3bI O B3aUMOCBS3SX
(bU3NYECKUX BETUYHH;

e CaMOCTOSITEJILHO BBIOMpATh CIOCOO perieHuss yuyeOHOM ¢u3MYecKOr 3aadu
(cpaBHEHHE HECKOJIBKUX BAapHAHTOB PEIIEHUs, BEIOOP HAMOOJEe TOIXO0SAIIETO
C Y4€TOM CaMOCTOSTEIHHO BBIJICJICHHBIX KPUTEPHUERB).

Bba3oBble ucciienoBarejbcKkue 1eMCTBUSA:

e HCIOJB30BaTh BOMPOCH KaK MCCIEA0BATEIHCKUN HHCTPYMEHT MTO3HAHMUS,;

e TMPOBOJWUTH MO CAMOCTOSITEIPHO COCTAaBJICHHOMY IUIAHY OTIBIT, HECJIOKHBIN
(U3UYECKUI IKCIIEPUMEHT, HEOOIIBIIIOE NCCIEA0BaHNE (PU3NUECKOTO SIBIICHHUS,;



OIICHWBATh HA MPUMEHUMOCThH M JIOCTOBEPHOCTh MH(GOPMAIINIO, TIOJYUYESHHYIO B
XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOATENBHO (POpMyNIUpOBaTh OOOOLIEHUS W BBIBOABI MO pe3yJibTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIIBITA, UCCIICJOBAHMS,

MIPOrHO3UPOBATh BO3MOXKHOE JalIbHEMIIIee pa3BUTHE (PU3HUECKHX MPOIIECCOB, a
TaK)X€ BBIIBUTAaTh NPEIINOJIOKEHUS 00 HUX Pa3BUTHUM B HOBBIX YCIOBHUSIX H
KOHTEKCTaXx.

Pabora ¢ nndopmanueii:

NPUMEHATh Pa3IMYHbIE METOJbI, MHCTPYMEHThl U 3alpoChl MPH TOUCKE U
orbope wuHGOpPMAIMK WIM JAHHBIX C Y4€TOM MPEUIOKEHHOW y4eOHON
¢dusnueckoii 3a1aum;

aHaJIM3UpOBaTh, CHCTEMAaTU3UPOBaTh W MHTEPHPETUPOBATH HH(OPMALIHIO
pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMAIbHYIO  (opMy  mpencTaBieHUs
MHQOPMALIMU ¥ WJUTIOCTPUPOBATH pEIIaeMble 3aa4ld HECIOKHBIMU CXEMaMH,
ArarpaMMaMu, HHOW rpapuKoi U MX KOMOMHALIUSAMH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

B X0/1e 00Cy’XIeHUsl y4eOHOro mMarepuaia, pe3yJbTaToB J1adOpaTOpHbIX paboT
M TPOEKTOB 3aJaBaThb BOMNPOCHI [0 CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJCH, HALCJICHHbIE Ha pEIICHHEe 3a7aud W MOAJep)KaHue
Oaro)keIaTeIbHOCTH OOIIEHNS;

COIOCTAaBJIATh CBOM CYXKACHHUS C CYKICHHUSMHU IPYTUX YYaCTHUKOB AMAJIOra,
OOHapy>KUBaTh pa3INyUe U CXOACTBO MO3UIIHIA;

BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3YJIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMeHTa, UCCIIEIOBAHUS, IPOEKTA);

MOHUMATh M MCIIONB30BaTh NMPEUMYIIECTBA KOMAHIHOW WM WHAMBHIYaTbHON
paboTHI IPU PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATH LIETTH COBMECTHOM JIEATEIBHOCTH, OPTraHU30BbIBATh JEHCTBUS MO €&
JIOCTIKEHHUIO: paclpenessiTb poiid, OOCYXIaTh MPOLECChl M Pe3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHUS HECKOJIBKHX JIIO/IEH;

BBIMOJHATh CBOIO YacTh pabOThI, JOCTUTas KAYeCTBEHHOTO pe3yjbTaTa IIo
CBOEMY HAIpaBJICHUIO U KOOPAWHUPYS CBOU JACUCTBUA C JPYTMMH UYJICHAMH
KOMaH/Ibl;

OLIEHMBATh KAauecTBO CBOETO BKJIAJa B OOWIUI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSL.



PerynsiTuBHBIC YHMBepcaJIbHbIe Y4eOHbIe 1eliCTBUA

Camoopranusanus:

BBIIBJIATH MPOOJIEMBbI B JKU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOMIMX IS
peuieHus (U3NYECKUX 3HaAHUM;

OPUEHTHPOBATbCS B PA3NIMYHBIX  NOJAXOJaX  MPHUHATHS  pPELICHUM
(MHOUBUYyaNbHOE, TPHUHATHE pEUIeHWs B TpyNNe, NPUHATHE PELICHH
rpynmoin);

CaMOCTOSITEJIbHO COCTaBJISITh AJNTOPUTM pelIeHUs (U3MUECKOM 3aJaud WM
IUIaHA MCCIICJIOBAHUA C YYETOM HMMEIOIUXCA PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeiaraéMble BApHAHThI PEIICHUI;

JeNaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CﬂMOKOHTpOJ’lb, AMOIMOHAJIbHBIA HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLEHKY CUTYalluU U IPEAJIararh IJIaH €€ U3MEHECHU;
OOBSICHSTB IIPUYMHBI JNOCTUKEHUS (HEeTOCTHXKEHUS) pPE3yIBTAaTOB
JesITeIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJl BBIIOJHEHUS
(U3MYECKOro MCCIIEI0BAHUS UM MPOEKTAa) HA OCHOBE HOBBIX OOCTOSATEIBCTB,
M3MEHHUBIIUXCS CUTYalllii, yCTAaHOBJICHHBIX OIMOOK, BOSHUKIINX TPYAHOCTEH;
OLICHUBATBH COOTBETCTBUE PE3yJIbTATA LEIU U YCIOBHIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBEKa B XOJ€ CIopa WIM JAUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIrOro;

npu3HaBaTh CBOE MPaBO HA OUIMOKY NpU pelieHUH (U3MUECKHUX 3a7ad WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO IPYTrOro.

INPEAMETHBIE PE3YJIBTATBI

K xonity obydeHuss B 7 KJjacce ImpeIMETHBIC pe3yJbTaThl HAa 0a30BOM YpPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCSI YMECHHUIA:

UCIIOJIb30BaTh TMOHATHA: (PU3MYECKUE U XUMHUYECKHE SIBJICHUS, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOJIeNIb, TUIMOTE3a, CIUHMIBI (U3NYECKUX BEIUYHH, aToM,
MOJIEKyJa,  arperaTHblie  COCTOSIHMA  BellecTBa  (TBEpHOE,  JKUJIKOE,
ra3oo0pa3Hoe), MEXaHWYECKOEe JBIKCHHE (pPaBHOMEpPHOE, HEPaBHOMEPHOE,
NpSMOJIMHENHOE), TpaeKTopHus, pPaBHOACHCTBYIOIIas cwia, jaedopmaus
(ynpyrasi, macTudeckas), HeBeCOMOCTb, COOOIIAIOIITUECS COCY/IbI;

paznuyath siBiaeHUS (quddys3us, TEmIoBOE IBIKCHHE 4YaCcTHI] BEIIECTBA,
PaBHOMEPHOE JIBHOKCHUE, HEPAaBHOMEPHOE JIBUOKCHUE, VHEPLUS,
B3aUMOJICCTBUE TEJI, PABHOBECHUE TBEPABIX TEJ C 3AKPEIUVIEHHOM OCBIO
BpallleHUs, mepefaya JaBjJCHUS TBEPIBIMU TEJIaMH, >KUJIKOCTSIMM W Ta3aMu,
aTMoc(epHOe JaBiIeHUE, TUTABAaHUE TEJI, IPEBPAICHIS MEXaHUIECKON YHEPTUH )



[0 ONMCAHMKD HX XAapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUYECKUX SBICHUHA B OKpYXKAIOIIEM
MHUpE, B TOM 4Yucie (pU3UUYECKHe SBICHUS B MPUPOJE: MPUMEPHI IBHKEHUS C
Pa3IMYHBIMA CKOPOCTSAMH B XMBOW W HEKHBOW NPUPOAE, NEUCTBHUE CHIIbI
TPEHUsI B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(EpPHOro JaBICHUS HA KUBOU
OpraHu3M, IUIaBaHUE PbIO, phlUard B TeJ€ 4YesIOBEKa, MPHU ITOM NEPEBOJIUTH
NPAKTHUECKYI0 3a3Jauyy B Yy4eOHYI0, BBIIEISATh CYIIECTBEHHBbIE CBOWCTBA
(mpu3HaKku) (PU3NUECKUX SIBICHUA;

ONMKCHIBATh M3YUYEHHbIC CBOWCTBA Tel M (DU3UYECKUE SIBJIICHUS, HCHOJIb3YS
¢u3nueckue BeaUUMHBI (Macca, 00BbEM, TUIOTHOCTh BEUIECTBA, BpEMSs, MYTh,
CKOPOCTb, CPEIHAA CKOPOCTh, CHUJIa YIPYTOCTH, CUJIA TSKECTH, BEC TEJa, CUIIA
TpeHUs, AaBieHUE (TBEPIOro Tena, *KUAKOCTH, ras3a), BbITAJKHWBAOLas CUJa,
MexaHu4eckasi paboTa, MOIIHOCTh, TUIEYO CUJIbl, MOMEHT CHJIbI, KOG UIIMEHT
MOJIE3HOT'O JIEUCTBHUS MEXAHU3MOB, KUHETHUYECKash U MOTEHIIMAJIbHAS SHEPIus),
OpU OMHMCAHWU TPABUIBHO TPAKTOBATH (PU3NYECKUN CMBICT HCHOIb3YEMBIX
BEJIMYMH, MX OOO3HAYeHMS] M EOUHHIBI (U3UYECKUX BEIWYUH, HAXOIUThH
bopMysbl, CBSI3BIBAIONIME JaHHYIO (DU3UYECKYH0 BEJIMYMHY C JPYTUMU
BEJIMYMHAMH, CTPOUTh TpaUKH H3YYEHHBIX 3aBUCUMOCTEH (U3HUECKUX
BEJINYUH,;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3YS
npaBujia CIIOXKEHUs Cu (BI0JIb OJHOW mpsiMoit), 3akoH I'yka, 3akoHn Ilackas,
3aKOH Apxumeza, MpaBUIO paBHOBECHUs pblyara (0J0Ka), «30J0TO€ MPABUIION
MEXaHHKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW JHEPIuM, IIPU OTOM JaBaTh
CIIOBECHYI0 (OPMYJIMPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTHYecKOe
BBIPAXKEHUE;

OOBSACHATH (PU3NYECKUE SBJICHMS, IPOIIECCHl U CBOMCTBA TEJ, B TOM YKCIIE U B
KOHTEKCTE€ CHUTyallUd MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE M3 |—2 JIOrHYecKux
maroB ¢ omnopod Ha |—2 uU3y4eHHBIX CBOMCTBA (PU3UYECKUX SBJICHU,
(U3HYeCcKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacy€THbIE 3a7a4u B 1—2 MEHCTBUS, MCIONB3Yys 3aKOHBI U (OPMYJIBL,
CBsI3bIBAIOIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAlM3a YCIOBHS 3aJadyd
3aMKUChIBATh KPATKOE YCJOBHUE, TMOJACTABIATh (DU3UUYECKUE BEIUYMHBI B
dbopMyabl W TPOBOAMTH  PACU€Thl, HAXOJUTh CIPABOYHBIE JAHHBIE,
HEOOXOJUMbIE JJISl PeUIeHHs 3a/1ay, OICHUBATh PEAMCTUYHOCTH MOJIYYEHHON
(hM3UYECKON BETMYMHEI;

pacno3HaBaTh NpPoOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPU MOMOIIU (HUIUUECKUX
METOJO0B, B OMMCAHWUU HCCIICIOBAHMS BBIACISATh IPOBEPSIEMOE MPEANIOIOKEHNE



(rumoTe3y), pa3nMyath M HMHTEPIPETUPOBATH IMOJYYECHHBIA pE3yibTarT,
HaXOJWUTb OIIMOKHU B XOJI€ ONIBITA, JAEJaTh BBIBOJBI IO €r0 PE3yJIbTaTaM;
IOPOBOJUTH ONBITHI MO HAONIOACHUIO (PU3NYECKUX SIBICHUA WU (PU3MUECKUX
CBOMCTB Tel: (OpPMYIUpPOBaTH MPOBEPSEMbIE MPEANONOKEHUsA, COOUpaTh
YCTAaHOBKY M3 MPEIIOKEHHOTO O0OpYyIOBaHUS, 3alUChIBATh XOJ OMbITA U
(opMyJIMpPOBATH BHIBOJIBI;

BBINOJIHATH NPSIMbIE M3MEPEHUS] PAaCCTOSIHUSI, BPEMEHHU, MacChl Tena, 00béEMa,
CHJIBI U TEMIIEPATYPHI C UCIIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB,
3alyChIBaTh IOKa3aHUs MpUOOPOB C y4€TOM 3aJaHHOM  a0CONIOTHOM
HOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTh HCCJIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIUYUHBI OT
APYrod ¢ MCHOJIb30BAaHUEM MPSIMBIX HM3MEPEHUM (3aBUCHUMOCTU IYTH
PAaBHOMEPHO JIBMXKYLIErOCs TeJla OT BPEMEHHU JIBMXKEHMSI TEJa, CHJIBI TPEHHS
CKOJIbKEHUSI OT Beca Tela, KayecTBa OOpabOTKM TIOBEPXHOCTEM Ten W
HE3aBUCUMOCTH CHJIBl TPEHHUS OT IUIOIIAOU COINPUKOCHOBEHUS TEN, CHUIIBI
YOPYTOCTH OT YJUIMHEHHS TMpPY>KUHBI, BBITAJKUBAIOIIEH CHJIBI OT 00BEMA
IIOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU TeNa, OT TJyOWHBI, Ha KOTOPYIO MOIPY>KEHO TEJNO, YCIOBHM
IUIaBaHUS TEJ, YCJIOBUM paBHOBECUs pblyara M OJOKOB), y4yacTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOTO HCCJIEeNOBaHUs, COOMpaTh YCTAaHOBKY U BBITIOJHSTH
U3MEpEHMs], Clenysl MpeaJoKeHHOMY IUIaHy, (UKCUPOBATH Pe3yJIbTaThl
MOJYyYEHHOW 3aBUCUMOCTH (PU3MUYECKHUX BEIMYMH B BUJE NPEIIOKEHHBIX
TabIUL ¥ rpauKOB, 1e€7aTh BBIBOBI 10 Pe3yJIbTaTaM UCCIIEI0BaHUS;
MIPOBOUTH KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIMYHMH (TUIOTHOCThH BELIECTBA
KUIKOCTH W TBEPIOIO TEja, CHJa TPEHMS CKOJBXKEHHUs, NABJIICHHE BO31yXa,
BBITAIKMBAIOIIAs CUJa, JEHCTBYIOIIAs Ha IOIPYKEHHOE B KUAKOCTh TEJIO,
KOO(QQUIMEHT TOJIE3HOTO  JEHCTBUS  HIPOCTBIX  MEXaHU3MOB),  CIEIYs
NOPEIJIOKEHHOW HWHCTPYKLUMHU: TPH  BBIIOJHEHWHM U3MEPEHH coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIISTh 3HAYEHUE NCKOMOM BEJIUYHHBL;
coOnroaTh MpaBuja TEXHUKH O€30MacHOCTU Ipu paboTe ¢ 1adopaTOPHBIM
000pyi0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUSA MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, JUHAMOMETP, COOOILIAIOLIUECS COCYAbl, OapoMeTp, pbIyar,
HOJBUKHBIA U HEMOABM)KHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;

XapaKTepU30BaTh NPHUHLMUIIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUUECKHUX
YCTPOMCTB C OMOPOW HA UX ONUCAHUSA (B TOM YHCIE: MOALNUITHUKY, YCTPOMCTBO
BOJONPOBOJA, THUAPABINYECKUM NPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOU
HAacoc, apeoMeTp), UCHOJb3ys 3HaHUS O CBOMCTBaX (DM3MUECKUX SIBICHUN U
HEOO0XOANMBIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



NPUBOJUTH PUMEPHI (HAXOAUTh MHGOPMAIMIO O MPUMEPAX) MPAKTUYECKOTO
UCNOJIb30BaHUs (PU3NUECKUX 3HAHUHI B MOBCEAHEBHOM KU3HU AJI1 00€CTICUEHMUS
0e3o0macHOCTH IIpH oOpallleHuu ¢ NpuOopaMu U TEXHUYECKUMHU YCTPONCTBaMU,
COXpaHEHHUsI 370POBbsI U COOJIOJCHUS HOPM 3KOJOTHYECKOTO TOBEICHUS B
OKpYXKaroIen cpee;

OCYILECTBIATh OTOOP UCTOYHUKOB MH(popManuu B IHTEpHETE B COOTBETCTBUU
C 3aJIaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUM U ITyTEM
CpPaBHEHHUS Ppa3IUYHBIX HCTOYHUKOB BBIACIATH HH(DOpMaIMio, KOTopas
SBIISIETCS. IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOI;

UCNOJIb30BaTh IPU BBINOJIHEHWU YYEOHBIX 3aJaHUl HAay4YHO-TIOIYJIPHYIO
JAUTEpaTypy (PU3NYECKOrO COAEpP)KAHUS, CIPABOYHBIE MaTepuajbl, PECYypChl
cetu  WHrepHer, BiaageTh NOpUEMaMU  KOHCHEKTUPOBAHUS  TEKCTAa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTb COOCTBEHHBIE KpaTKME IHCbMEHHBIE U YCTHBIE COOOILEHHUS Ha
OCHOBE 2—3 UCTOYHMKOB MH(POpMALUN PU3NUECKOTO COJIEPIKAaHUsA, B TOM YUCIIE
nyOJIMYHO JeNaTh KpaTKue COOOIICHUs O Pe3yabTaTaxX MPOCKTOB WM yUEOHBIX
WCCIICIOBAHNM, IIPH 3TOM T'PAMOTHO MCIOJIB30BATh W3YyYEHHBIM NOHATHWHBIA
anmnapat Kypca (pU3HMKH, COIPOBOKIATh BHICTYIICHUE PE3CHTALIUEN;

OpU BBINOJIHEHUH YYEOHBIX NIPOEKTOB U MCCIEIOBAHUN pacIpereisaTh
00513aHHOCTH B T'PYIIE B COOTBETCTBHH C MOCTABICHHBIMU 3aJa4aMHU, CICIUThH
3a BBIMOJHEHUEM IUIaHA JACHCTBHI, aeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIA]
B JEATENBHOCTh TI'PYIIIBI, BBICTPAUBATh KOMMYHHMKAaTMBHOE B3aUMOJEHCTBHE,
YUHUTBHIBAasi MHCHHE OKPYXKAIOLIUX.

K xoniy obydenuss B 8 kiacce mpeaMeTHble pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh C(OOPMUPOBAHHOCTH Y 00yUJaOIIUXCSl YMEHUI:

UCIIOJIb30BAaTh IOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUXECHUE
aTOMOB M MOJIEKYJl, arperaTHble COCTOSHUS BEILIECTBA, KPUCTAUIMYECKUE U
amop(HBIEC TeNa, HACKHINICHHBIH W HEHACHIIIICHHBIM Tap, BIAXKHOCTH BO3IyXa,
TeMIIeparypa, BHYTPCHHSA DHEPrus, TEIUIOBOM JIBUTATEIb, 3JIEMEHTApPHBIN
AJIEKTPUYECKUN 3apsl, DBJEKTPUYECKOE II0JIE€, IPOBOJHUKUA U JUIJIEKTPHUKU,
IIOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE I10JIE;

paznuyath sBJICHUS (TEIUIOBOE pACIIMPEHHE U CKaThe, TeIvlonepeaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KalWUIIPHBIE SBJICHHS, WCIIAPCHUE,
KOHJIEHCAIUsl, IUIaBJIeHUE, KpUCTauM3anus (OTBEpJEBaHUE), KHUIICHHE,
Terionepenaya (TemIONpOBOJHOCTb, KOHBEKIIMS, H3IYyUYEHHUE), DIIEKTpU3aIus
T€JI, B3aUMOJICVCTBHE 3apsiiOB, NEUCTBUS JJIEKTPUUECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJCHCTBHE MArHUTOB, JIEMCTBME MATrHUTHOIO MOJISI Ha
OPOBOJHUK C TOKOM, OJJEKTPOMArHWTHAs WHAYKIMSA) IO ONUCAHUIO UX



XapaKTEepHBIX CBOMCTB M Ha OCHOBE ONBITOB, JAEMOHCTPHUPYIOIIUX JaHHOE
(dbuzndeckoe sIBICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SIBJICHUI B OKPY’KAIOLIEM
MUpE, B TOM 4HCIe (U3NYECKUE SBJICHHUS B MPHUPOJAE: IMOBEPXHOCTHOE
HATSDKEHHE W KaNWULIPHBIE SIBICHUA B NPUPOJE, KPHUCTAUIBI B MPHUPOJIE,
n3nyyenue CoiHia, 3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, oOpa3zoBaHHE
pochl, TyMaHa, WHEs, CHera, »>JEKTPUUYECKHE SBJIECHUS B aTtMmocdepe,
AIIEKTPUYECTBO JKMUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMIIH, Ipei] MOoIIOCOoB,
pPOJIb MAarHUTHOTO TOJS JUIA JKU3HM Ha 3emiie, MOJIIPHOE CHUSHHE, MPH 3TOM
NEPEBOANTh MPAKTUYECKYIO 3aJady B YUY€OHYIO, BBIJENISATH CYIIECTBEHHBIE
CBOMCTBa (Mpu3HaKu) GU3UIECKUX SIBICHUM;

ONKCHIBATh HM3yYEHHBbIE CBOWCTBA Tel M (UINYECKUE SBICHHS, HCIONb3Ys
¢buznyeckue BENUYUHBI (TEMIEpaTypa, BHYTPEHHSISI SHEPruUsi, KOJIHMYECTBO
TEIUIOTHI, yJAeJIbHas TEIUIOEMKOCTh BEILECTBA, yJ€lbHas TEIUIOTa IJIaBJICHMS,
yleabHas TEeIUIoTa NapooOpa3oBaHMs, yZelbHas TEIJIOTa CropaHUs TOILUIUBA,
KOA(P(UIIUEHT TMOJNE3HOTO JEHUCTBUS TEMJOBOW MAIMHBI, OTHOCHTEIbHAs
BJIQXKHOCTh BO3[yXa, OJJIEKTPUYECKUU 3apsl, CUIa TOKa, DJIEKTPUUECKOE
HamnpsHKEHUE, CONPOTHUBIEHUE IPOBOAHHUKA, YAEIbHOE  COIPOTUBIICHHUE
BEIIECTBA, pab0oTa M MOIIHOCTh D3JEKTPUYECKOIO0 TOKAa), IMPU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUN CMBICI HCIOJB3YEMbIX BEJIHYMH,
0003HaUYeHHUA M EAMHULBI (U3MUECKUX BEIUYMH, HaxXOIuTh (HOpMyIIb,
CBSI3BIBAIOLME JIAHHYIO (DU3MUYECKYI0 BEJIMYHMHY C JAPYTMMHU BEJIMYHMHAMU,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3YS
OCHOBHBIC  TOJOXEHHUS  MOJIEKYJSIPHO-KUHETUYECKON  TEOPHUH  CTPOCHHS
BELIECTBA, MPUHIUI CYNEPHO3ULMH NOJEH (Ha KAYECTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHusl 3apsja, 3akoH OMa ans ywacTka Lenu, 3akoH JDxoyns—/lenna,
3aKOH COXpPaHEHUS SHEPruu, MpH STOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aMUCBIBATh €0 MAaTEMAaTHYECKOE BBIPAKECHUE;

OOBACHATH (PU3MUYECKUE NTPOLIECCH] U CBOICTBA TEJl, B TOM YHUCIIE U B KOHTEKCTE
CUTyalui IPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa: BBISIBJISITD
NPUYUHHOCIEACTBEHHbIE CBSI3M, CTPOUTH OOBsACHEHHE U3 |—2 JOruuecKux
miaroB ¢ Onopoil Ha 1-2 U3y4YeHHBIX CBOMCTBAa (U3UYECKUX SIBICHUH,
($u3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3a71ayd B 2—3 NEHCTBUS, UCIOJIb3Ys 3aKOHBI U (OPMYJIBL,
CBsI3bIBAIOIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHalM3a YCIOBHS 3aJadyd
3aMUChIBaTh KPaTKOE YCIOBHUE, BBISBIATH HEIOCTATOK JAHHBIX JUISI PEIICHUS
3ajauM, BBIOMpATh 3aKOHBI U (POpPMysbl, HEOOXOIUMBIE ISl €€ pelleHus,



MPOBOJUTh PAacuéThl W CPABHUBATH TMOJYYCHHOE 3HAUYCHHE (HUIUIECKOM
BEJIMYUHBI C N3BECTHBIMU JAaHHBIMU,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU (PU3NUECKUX
METOJIOB, MCIIOJIb3Yysl ONMCAHUE MCCIEIOBAHUS, BBIACIATh IPOBEPSAEMOE
MPEINOJIOKEHHE, OLICHUBATH MPaBUJILHOCTD MopsiJIKa MIPOBEICHUSA
HCCJICJIOBAHUS, JICJIaTh BBIBOJIBI;

IIPOBOJIUTH OMNBITHI MO HAOMIOJECHUIO (PU3MYECKUX SIBICHUN WIM (HU3UUECKUX
CBOMCTB TeJ (KanWJUISIPHBIEC SIBIICHMS, 3aBUCUMOCTh JIaBJICHUSI BO3yXa OT €ro
o0BéMa, TeMmmepaTypbl, CKOPOCTH MPOIlecCa OCTHIBAHUS W HArpeBaHUs TMpU
U3JIy4EHUU OT IBETa M3ydaromiel (MOrJIOoIaroIIeii) MOBEpPXHOCTH, CKOPOCTh
UCIIAPEHU BOJABI OT TEMIIEPATYyphbl >XKUJIKOCTH W IUIONAAM €€ MOBEPXHOCTH,
JNEKTpU3alMsd TeJI W B3aUMOJCHCTBHE  DBJIECKTPUUYECKUX  3apsAJOB,
B3aMMOJICMCTBUE TOCTOSIHHBIX MArHUTOB, BU3YQJIM3allMs MAarHUTHBIX IOJIEH
MOCTOSIHHBIX MAarHuTOB, JEUCTBUSI MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM,
CBOMCTBa 3JICKTPOMAarHuTa, CBOMCTBA AJICKTPOJABUTATENS MOCTOSHHOTO TOKA):
bopMyIUpPOBaTh MPOBEPSEMBIC MPEANONIOKEHHS, COOMPAaTh YCTAaHOBKY U3
MPEIOKEHHOTO 000PYIOBaHUS, OMHUCHIBATHL XOA OMBITa W (HOPMYIHUPOBATH
BBIBOJIBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUSI TEMIEPATyphbl, OTHOCUTEIBHON BJIAKHOCTU
BO3]lyXa, CHJIbI TOKA, HANIPSDKEHHSI C UCITOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB H
TaTINKOB (DU3UIECKUX BEITUYHMH, CPABHUBAThH PE3YJIHTATHl U3MEPEHHUM C yUETOM
3a1aHHOM aOCOIFOTHOM MOTPENTHOCTH;

MPOBOJINTh HCCIICIOBAHUE 3aBUCUMOCTH OJIHOM (PU3MYECKOM BEJIMYMHBI OT
JIPYroil ¢ UCHOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTb COMPOTUBIICHUS
MMPOBOJIHUKA OT €r0 JUIMHBI, IUIOIIAJAW IOMNEPEYHOTO CEYEHUS] U YACIBHOIO
CONPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CWJIbI TOKa, MAYIIErO Yepe3
MIPOBOJHUK, OT HaIpsSHKEHUS Ha MIPOBOJIHUKE, HCCJICIOBAHHE
MOCJIEAOBATEIPHOTO M MApajuleIbHOTO  COCJUHEHUl  MPOBOJHUKOB):
MJIAHUPOBATh HCCIICIOBAHUE, COOMPATh YCTAHOBKY W BBITOJIHATH W3MEPCHHSI,
ciaenys TPeasioKEHHOMY IUIaHy, (UKCHPOBATh pe3YyJbTaThl IMOJTYUYCHHOU
3aBUCHUMOCTH B BHJI€ TaOJMI] U TpaduKOB, JeNaTh BBIBOJBI MO pe3yjbTaTaM
HCCJICIOBAHMS;

MPOBOJUThL KOCBEHHBIE W3MEpeHHs] (PU3M4ecKux BenudyuH (yAesbHas
TEIUIOEMKOCTh BEIIIECTBA, COMPOTHUBIICHUE IMPOBOJHHKA, pad0OTa U MOIIHOCTH
AJIEKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEpEHMUS, cobupathb
AKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY, CIIEAYsl MPEIJIOKECHHOM HWHCTPYKLIHUH, H
BBIYHCIISITh 3HAUEHHUE BEIINYNHEI;

coOoaTh MpaBuia TEXHUKU O€30MacHOCTH MpHU padoTe C J1abopaTOpHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPHUHILHUIBI ACHCTBHS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpPOM HAa MX ONMCAHUA (B TOM YMCIE: CUCTEMA OTOIUICHUS
JOMOB, TUIPOMETp, NapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUYMK
AIIEKTPUYECKOM PHEPIUHU, 3JICKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTeIbHbBIC
AAEKTPONPUOOPHI (mpumepsbi), AJIEKTPUYECKUE MPEIOXPAHUTEIIH,
AJIEKTPOMArHuT, 3J1EKTPOABUIATEIb MOCTOSHHOIO TOKA), UCHOJIb3Yys 3HAHUS O
CBOMCTBAaX  (M3MUYECKUX  SBJIEHMM M HEOOXoauMble  (PU3NYECKHUE
3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA U U3MEPHUTEIbHBIE MTPUOOPHI
[0 CXE€MaM U CXEMaTHUYHbIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JBUraTellb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOIL,
peocTaT), COCTaBIATh CXEMbI AIIEKTPUUYECKUX ILIETel C MOCIeI0BaTeNbHbIM U
napajuieIbHBIM COEIMHEHUEM 3JIEMEHTOB, Pa3iinyasi YCJIOBHbIE O0O3HAYEHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

OPUBOAUTH HPUMEPHI (HAXOAUTh MH(POPMALMIO O MPUMEPax) MPAKTUYECKOTO
MCIOJIB30BaHus (PU3MUECKUX 3HAHUHN B MOBCEAHEBHON XKHU3HU Ui 0OecTeueHus
Oe3omacHOCTH TIpU O0OpallleHuu ¢ MPUOOpaMu U TEXHUYECKUMHU YCTPONCTBAMH,
COXPaHEHHUsl 370POBbsI M COOJIIOJICHUS HOPM 3KOJOTMYECKOTO IOBEICHUS B
OKPYKArOIIEH CPELE;

OCYIIECTBIISATh MOMCK MH(pOpMAIK (u3ndeckoro coaepxanusi B UnrtepHere,
HAa OCHOBE HMEIOMIMXCS 3HAHUW W MYTEM CpPaBHEHHUS JOMOJTHHUTEIbHBIX
MCTOYHUKOB BBLAEIATH UH(OPMALIMIO, KOTOpas ABJISETCS MPOTUBOPEUNBOMN WU
MOJKET OBbITh HEJOCTOBEPHOM;

UCIONB30BaTh TMPU BBHIMOTHEHUHM YUYEOHBIX 3alaHUN HAyYHO-MOMYJISIPHYIO
JAUTEepaTypy (PHU3NYECKOTO COACP)KAHUS, CIPABOYHBIE MaTepuajbl, PECypchl
cetu  VHTepHer, BiajgeTb  NpuéMaMU  KOHCIEKTUPOBAaHUS  TEKCTa,
npeodpazoBaHusl THPOPMALIUU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MMUCbMEHHBIE M KPAaTKHUE YCTHBIE COOOIIEHUs, 0000111ast
UH(POPMALIMIO U3 HECKOJbKUX HCTOYHUKOB (PU3MUYECKOTO COJIEpPKaHUS, B TOM
qucie yOJIMYHO NPEJICTaBIATh  PE3YJIbTaThl OPOEKTHON  wWiIn
UCCIIEZIOBATENbCKON  N1€ATENbHOCTH, MPU H3TOM TPAaMOTHO MCIOJIb30BaTh
M3YyYECHHBIN MOHATUHHBIN anmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIICHUE
MPE3EHTAIUEN;

IpY BBIIIOJHEHUH YUEOHBIX MPOEKTOB U HCCIEA0BAHUN (PU3MUECKUX MTPOLIECCOB
pacnpenenaTe 00s3aHHOCTH B TPYINIE B COOTBETCTBHUM C IOCTaBICHHBIMU
3aJja4aMHu, CJIEeIUTh 3a BHIMOJHEHHEM IIaHa JECWCTBUN U KOPPEKTUPOBATH €rO,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TPYIIHI,
BbICTpauBaTh KOMMYHUKATHBHOE B3aMMOJEWUCTBUE, MPOSBISAS TOTOBHOCTb
pa3peraTb KOH(QJIUKTBHI.



K xonity obydeHuss B 9 kJjacce mpeIMETHBIC pe3yJbTaThl HAa 0Aa30BOM YpPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHHUIA:

UCIIOJIb30BaTh MOHATHA: CUCTEMa OTCUETa, MaTepUalibHas TOYKa, TPACKTOPHSI,
OTHOCUTENIFHOCTh ~ MEXaHMYeCKOro JBWKeHHs, Jedopmauus (ympyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M
HEeperpy3kH, LEHTP THKECTH, aOCOJIIOTHO TBEPAOE TENO, LEHTP TAKECTH
TBEPAOrO Te€ja, PABHOBECHE, MEXAaHUYECKHE KOJI€OaHUS U BOJHBI, 3BYK,
uHQpa3ByK U yAbTPa3BYK,  OJEKTPOMAarHUTHbIE  BOJIHBI,  IIKaja
AIIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTH, CHEKTPHI
UCIyCKaHHUS M TOrJIolleHus, anb(da, OeTa- W ramma-u3JIydeHHUs, H30TOIIbI,
AJlepHasl PHEPreTUKA;

paznuyaTth SBJIEHHA (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
IBM)KEHHE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE BUKEHHE, CBOOOTHOE Ma/IeHUE
T€J, PABHOMEPHOE [BWKEHHE TII0 OKPYXXHOCTH, B3aUMOJCHCTBHE Tell,
pEaKkTUBHOE  JBWKEHHE, KojeOaTelnbHOE JBWXKEHHE  (3aTyXaroue U
BBIHYXICHHbIE KOJIeOaHMs1), pe30HAHC, BOJHOBOE JBM)KCHHE, OTPAKEHHE 3BYKA,
IIPSIMOJIMHEWHOE PaCIPOCTPAHEHUE, OTPAKEHNUE U IPEIIOMIICHUE CBETA, ITOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, PA3JN0KEHHE OEIoro CBeTa B CIEKTp MU
CIIOKEHUE  CIEKTPaJbHBIX  ILBETOB, JHCIEPCUS  CBETA, ECTECTBEHHAs
PaAMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIHEKTpa M3JIyYEeHHs) 110
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3MUECKUX SIBJICHUI B OKPY’KAIOLIEM
Mupe (B TOM 4YHcClie (PU3NYECKUE SBICHUS B MPHUPOJAE: NMPUIUBHI U OTJIUBBHI,
nBukeHue IutaHeT COJIHEYHOM CHCTEMbl, PEAKTUBHOE JIBH)KEHHE JKHBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB KMBOTHBIMM, 36MJIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, IIyHaMH, 0JXO, I[BE€Ta TeJI, ONTHYECKUE SBJICHUS B IMPHUPOJE,
Ouonornueckoe ACUCTBUE BUIUMOTO, YIbTPaduOIETOBOIO U PEHTTEHOBCKOTO
U3Ty4YeHUl, eCTECTBEHHBIH pPAJUOAKTHUBHBIA (OH, KOCMUYECKHE JyuH,
PaAMOaKTUBHOE U3JIy4EHHE IIPUPOJHBIX MUHEPAJIOB, IEHCTBUE PaINOaKTUBHBIX
U3Iy4EHU Ha OpPraHu3M YEJOBEKa), MPU ITOM IEPEBOAUTH IMPAKTUYECKYIO
3ajaqyy B yueOHYI0, BBIICNATh CYIIECTBEHHBIE CBOMCTBa (IIPU3HAKM)
bu3nYecKuX SBICHUH;

ONKCHIBAaTh HM3YyYEHHbIE CBOWCTBA T€l M (PU3NYECKUE SIBICHUS, HCIONb3Ys
¢uznyeckue BENWYMHBI (CPEAHSAs W MTHOBEHHAas CKOPOCTh Tejla IIpH
HEPAaBHOMEPHOM JBWKCHHH, YCKOPEHHE, IIEpEMEIICHUE, IyThb, YIJIOBas
CKOpPOCTb, CWIA TpPEHHs, CHUJa YHOPYrOCTH, CHJIA TSKECTH, YCKOPEHUE
CcBOOO/IHOTO MAaJIEHUs], BEC TEJa, UMITYJIbC TENA, UMITYJIbC CHJIbI, MEXaHUYECKasI
paboTa ¥ MOUIHOCTb, IOTEHLMAJIbHAs DSHEPrus Teja, IMOAHATOTO HaJ



MOBEPXHOCTHIO  3€MJIM, TMOTCHIMANbHAS JHEPrusl CXKATOH  MPYKHUHBI,
KWHETUYECKasl dHEPrus, NOJHAas MEXaHWYecKas >HEprus, Nepuoj M 4acToTa
KoJIeOaHMil, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA,
MoKa3aTelb MPETOMIICHUSI Cpefbl), MPH OMHMCAHWU TMPABUIBLHO TPAKTOBAThH
bu3nyecKuit CMBICT UCHOJb3yEMbIX BEIMYUH, OOO3HAUEHUS U €IUHHUIIBI
(¢u3NYeCKuX BEIUYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOLIUE  JIAHHYIO
(u3NYECKYIO BETMUNHY C APYTMMU BETUYMHAMHU, CTPOUTH I'pauKU U3yUEHHBIX
3aBHCHUMOCTEH (PU3NUECKIX BEJIUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3YS
3aKOH COXPAaHEHUs DJHEPIHM, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHIUI
CYNEPHO3ULMU CUJI, IPUHIUI OTHOCUTENbHOCTH ['anuies, 3akoHbl HproTOHAa,
3aKOH COXpaHEHMsI HMMITYJIbCA, 3aKOHBI OTPaXEHHS U MPEIOMIICHUS CBETa,
3aKOHBI COXpPaHEHUs 3apsAA0BOr0 U MAacCOBOIO YHUCEI MPH SIAEPHBIX PEAKIMSIX,
OpU 3TOM J1aBaTh CIJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa W 3alUCBIBATh €T0
MaTeMaTUYECKOE BbIPAXKEHUE;

OOBSICHATH (PU3MUYECKUE MPOLIECCHl U CBOICTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull TMPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh MNPUIMHHO-
CIIE[ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHME M3 2-3 JIOTMYECKUX IIAaroB C
ornopoi Ha 2-3 M3y4YEHHBIX CBOMCTBAa (PU3NYECKUX SIBICHUH, (PU3HUECKUX
3aKOHOB WJIK 3aKOHOMEPHOCTEHH;

pemaTh pacu€THble 3ajauyu (omuparoluecss Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCHOJb3ysl 3aKOHBI U (POPMYJbl, CBA3bIBAIOIIME (U3MUYECKHUE BEIUYMHBI: Ha
OCHOBE aHajJM3a YCJIOBUS 33/Jaud 3alMChIBaTh KpPAaTKOE YCIIOBUE, BBISABIATH
HEJOCTAIONINEe WU W30BITOUHbIE JaHHBIC, BBHIOMpATh 3aKOHBI U (POPMYIIHI,
HEOOXOQUMBbIE ISl  pEUIeHHs, MPOBOAUTH pacu€Thl U  OLECHUBATh
PEATMCTUYHOCTD MOJTYYEHHOI'O 3HaUEHUS] (PU3NUECKON BETMUHUHBI;
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh NPU MOMOIIU (PU3HUECKUX
METOJIOB, HCIOJb3ysl OMNHCAHHE KCCIEAOBAHUSA, BBIACIATh MPOBEPSIEMOE
NpPEINoNIOKeHNEe,  OLEHUBAaTh  MPAaBWIBHOCTh  MOpPsiAKA  MPOBEICHUS
UCCIIEJIOBAHMS, JI€1aTh BBIBOJbI, MHTEPIPETUPOBATh PE3YJIbTAaThl HAOIIOAEHUM
U OIIBITOB;

MPOBOAUTH OMNBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUNA WU (PU3MUECKUX
CBOMCTB Tenl (M3y4eHHE BTOPOTro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHS
SHEPIUH, 3aBUCUMOCTb NEPUOAA KOJEOAHUN MPYKUHHOIO MAasATHUKA OT MacChl
rpy3a ¥ >KECTKOCTH MPYKMHbI M HE3aBUCUMOCTb OT AMIUIUTYJbl MaJIbIX
KosieOaHul, MPSMOIMHEHHOE PACIpPOCTPAHEHUE CBETa, Pa3lioKEeHHE Oenoro
CBETa B CIIEKTp, HM3yUYEHHUE CBOICTB HM300pakeHHS B IUIOCKOM 3€pKaje |
CBOMCTB M300pakeHMsT INpeaMeTa B coOMparoledl JMH3€, HaOII0JeHUEe
CIUIOIIHBIX U JIMHEWYaThIX CIIEKTPOB U3JIy4YEHUs): CAMOCTOATEIBHO COOMUpaTh



YCTaHOBKY M3 M30BITOYHOTO Habopa 00OpyJOBaHMS, OMUCHIBATH XOJ OIbITa U
€ro pe3yJbTaThbl, (POPMYIUPOBATH BHIBOIBI;

NPOBOJAUTH MPU HEOOXOAUMOCTH CEPUI0 MPSMBIX H3MEpPEHUM, ompenenss
cpenHee 3HAaueHUE M3MepseMol  BenuuuHbl  ((POKycHOEe  paccTosiHHUe
coOuparomed  JuH3bI), OOOCHOBBIBATH  BBIOOp  crmocoba  U3MEpeHHs
(M3MepUTEIbHOTO MPUOOpa);

NPOBOJAUTh  HUCCJEJOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEIMYMH  C
UCIOJIb30BaHUEM TMPSAMBIX HW3MEpPEHUHl (3aBUCUMOCTh IMYTH OT BPEMEHH IpHU
PaBHOYCKOPEHHOM JBIKEHUHM 0€3 HadaabHOW CKOPOCTH, Mepuoaa KoneOaHui
MaTEMATUYECKOTO MAasATHHKA OT JIJWMHBI HUTH, 3aBUCUMOCTU yTJia OTpPaKEHUs
CBETa OT yIJIa MaJieHUsl U yria NpesIOMJICHUs OT yria MajeHus): TUIAaHUPOBATh
UCCIIEIOBaHNE, CAMOCTOATENbHO  COOMpaTh  YCTaHOBKY, (PHUKCHUPOBATH
pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYWH B BUAE TaOIUIl U
rpaduKoB, JeNaTh BHIBOJBI [0 pe3yJbTaTaM UCCIIEAOBAHMS;

POBOJUTH KOCBEHHBIE U3MEPEHUS (DU3UUECKUX BEIMYUH (CpPEeAHsISl CKOPOCTh U
YCKOpEHHUE Tena MPU PAaBHOYCKOPEHHOM JBMKEHUH, YCKOPEHHE CBOOOJHOTO
najeHus, SKECTKOCTb MPYXKHUHBI, KOIPPHUIMEHT TPEHUS CKOJIbXKEHUS,
MexaHu4eckass paboTa W MOLIHOCTb, YacTOoTa M TMEpUoJ  KoyieOaHUn
MaTEMATUYECKOTO U MPYKMHHOT'O MasiTHUKOB, ONTHYECKas CUjia COOMparolen
JUH3BI, PAAUOAKTUBHBIA  (OH): IUIAHUPOBATH HM3MEPEHHS, COOHpaATh
HKCMEPUMEHTAJIbHYI0 yYCTAHOBKY M  BBINOJHATH  HU3MEpPEHUs,  cilenys
NPENJO)KEHHOM  WMHCTPYKIUH,  BBIYHMCIATH  3HAYEHUE  BEIUYHMHBL U
aHAIM3UPOBATh TMOJIYYEHHBbIE Pe3ybTaThl C YUYETOM 3aJaHHOW MOTPENIHOCTU
U3MEPEHUN;

coOmoaTh mpaBuja TEXHUKH O€30MacHOCTU Mpu paboTe C 1adopaTOPHBIM
000pyI0BaHUEM;

paznuyaThb  OCHOBHBIE€ TNPHU3HAKM  HM3YYEHHBIX  (PU3UYECKHX  MOJIEJei:
MaTepuajbHas TOYKa, adCOJIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK CBETA,
Jy4, TOHKasl JIMH3a, TJIaHeTapHas MOJENb aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO
anpa;

XapaKTepHU30BaTh MPUHIMUIIBI JEHCTBUS U3YUYEHHBIX NMPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPON Ha MX OMHUCaHUs (B TOM YHUCIE: CHUAOMETP, NaTYUKU
MOJIO’KEHUS, PACCTOSIHUS M YCKOPEHHsI, paKeTa, 3XOJOT, OYKH, MEePUCKOIL,
¢doToanmapar, ONTUYECKUE CBETOBOJIbI, CIIEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOWCTBaX (PU3MYECKUX SBJICHUU U
HE00XoanMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl W CXEMAaTUYHbIE PUCYHKH H3YUYEHHBIX TEXHHUECKUX
YCTPONCTB, M3MEPUTENBHBIX NMPUOOPOB U TEXHOJOIMUECKUX MPOIECCOB MpPH



pelieHny yueOHO-MIPaKTUUECKUX 3a]ad, ONTHUYECKHE CXEMbI ISl MOCTPOCHUS
N300pakeHNUH B IJIOCKOM 3€pKajie U coOMparoliei JMH3e;

OPUBOAUTH MPUMEPHI (HAXOAUTh MH(POPMALMIO O MPUMEPax) MPAKTUYECKOTO
MCIOJIB30BaHus (PU3MUECKUX 3HAHUHN B MOBCEAHEBHON XKU3HU Ui 0OecTeueHus
Oe3omacHOCTH TIpU O0OpallleHuu ¢ MPUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPaHEHHUsl 370POBbsI M COOJIIOJIEHUS HOPM 3KOJOTMYECKOTO IOBEICHUS B
OKPYKaroIIEH CPeLE;

OCYIIECTBIISATH MOMCK MH(pOpMAIMK ¢(uzndeckoro coaepxanusi B UnrtepHere,
CaMOCTOSITENILHO ~ (OPMYNHUPYsl  TOUCKOBBIM  3ampoc, HAXOAWUTh  IyTH
ONpEAENECHUs]  JIOCTOBEPHOCTH  IOJYYEHHOM HMH(OpMalMM Ha  OCHOBE
UMEIOIIMXCS 3HAHUHN U IOMOJHUTEIbHBIX UICTOYHHUKOB;

UCIOJB30BaTh TPU BBHIMOJTHEHUHM YUYEOHBIX 3alaHUN HAyYHO-TOMYJISIPHYIO
JAUTEpaTypy (PHU3NYECKOTO COACP)KAHUS, CIPAaBOYHBIE MaTepuajbl, PECypchl
cetu  VHTepHeTr, BiajgeTb  NpuUEMaMU  KOHCIEKTUPOBAaHUS  TEKCTa,
npeodpazoBaHusl THPOPMALIUU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE
uHpOpMallMl M3 HECKOJBKMX HMCTOYHHMKOB (DU3MUECKOrO COJepKaHus,
NyOJIMYHO MPEACTaBIATh PE3yNbTaThl IMPOEKTHOM WM MCCIEA0BATEIbCKOM
JESITEIbHOCTH, TPU 3TOM TPaMOTHO HCIIOJIb30BATh W3YyUEHHBIN MOHSATUMHBIN
anmapaT HW3y4aeMmMoro pasiena (U3MKA M COMPOBOXKAATH BBICTYIJICHUE
npe3eHTaluen ¢ yuéToM 0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
Kouaun4yecTBo yacos
Ne
/ HaumenoBanue pa3ae/ioB 1 TEM IPOrpamMmmabl B KOHTpOJ’ILHBI HpaKTuqe(
n/n cero
e padoThbI padoThI
Pa3znen 1.Mexanuueckue siBJeHUs
1.1 MexaHn4eckoe JIBMXKEHUE U CTIOCOOBI €r0 OMMCaHUs 10 1
1.2 BzaumopetictBue Ten 20 1 3
1.3 3aKOHBI COXpaHEHUS 10 3
Hroro no pazgeny 40
Pazngen 2.Mexannuyeckue KoJae0aHUs U BOJTHbI
2.1 MexaHudeckue KoiaeOaHus 7 3
2.2 MexaHn4deckue BOJIHbI. 3BYK 8 1 3
Hroro no pazgeny 15
Pa3zgea 3.2/ieKTpPOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DJIEKTPOMArHUTHOE MOJIE U AJIEKTPOMATrHUTHBIE BOJIHBI 6 2
Hroro no pazgeny 6

Pa3gena 4.CBeToBbI€E ABJICHUSA




4.1 3aKOHBI PacpOCTPaHEHHUS CBETA 6 2
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 6 3
4.3 Paznoxxenue 6enoro cBeTa B CIIeKTp 3 2
Uroro no pazneny 15
Pa3nen 5.KBaHTOBbBIE SIBJICHUSI
5.1 Hcnyckanue v noriomeHne CBeTa aTOMOM 4 1
5.2 CrpoeHue aTOMHOTO siipa 6 1
53 SnepHble peakuuu 7 1
Uroro no pazneny 17
Pasnen 6.IloBTOpHUTEILHO-0000 A0 MOLYIb
6.1 [ToBTOpenue u o6o0IIeHNE CoiepKaHus Kypca (GPU3UKH 9 )
' 3a 7-9 xnacc
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27




IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Kosaun4yecTBo yacos
Ne JlaTa
Tema ypoka Kontpoabnsbie | IlpakTnyeckne
n/n Bcero 3y
padoTbI padoThI
1 Mexanunueckoe aBrxeHrne. MarepraibHas 1 02.09

TOYKa

Cucrema orcuera. OTHOCUTENBHOCTh
2 1 03.09

MECXaHUYCCKOI'O ABUKCHUA

3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE 1 06.09

HepaBHOMepHOE NPAMOIMHENHOE IBUKCHUE.

4 1 09.09
Cpe;[Hsm U MTHOBCHHAasA CKOPOCTb

5 [IpsamonnHEHOE PaBHOYCKOPEHHOE | 10,08
JBIO)KEHUE. Y CKOpEHUE
CKOpOCTh MPSAMOJIUHEITHOTO

6 PaBHOYCKOPEHHOTO IBIKEHHS. ['paduk 1 13.09

CKOpOCTH

JlaGopaTtopHast pabdora "Onpezenenue
7 YCKOpPEHHUS Teja IPU PAaBHOYCKOPEHHOM 1 1 16.09
NBIDKECHUH 110 HAKJIOHHOU IIOoCKOCTH"

8 CBo0Ooauoe nagenne ten. Oneitel [anunes 1 17.09

PaBHOMEpHOE IBHKEHHE TIO OKPY>KHOCTH.
9 [lepuon u yacrota oOpamenus. Jluneitnas u 1 20.09
yTJI0Basi CKOPOCTH

10 [leHTpOCTpEMUTENBHOE YCKOPEHUE 1 23.09




11 ITepBbiii 3akoH HeroTOHA. BekTop cuiibl 24.09

12 Bropoit ZiaKOH Hprotona. 2708
PaBHopelicTByOIIAdA cria

13 Tpetuii 3akoH Herotona. Cynepno3uius cui 30.09

14 Pemenue 3a1a4 Ha MpUMEHEHNE 3aKOHOB 011
HeroTtoHa

15 Cuna ynpyroctu. 3akoH ['yka 04.1C

16 Pemenue 3amad no reme «Cuma ynpyroctm» 07.10

17 JlaGopaTtopHas pabota «OnpeneneHue 08.1C
’KECTKOCTH MPY>KUHBD)

18 Cuna TpeHus 11.1C

19 Pemenue 3amad no reme «Cuma TpeHUsD 14.10

20 JlaGopaTtopHast paborta "OnpezeneHue 15.1¢
Kod(pureHTa TpeHus CKOJIbKECHHS" '

71 Pemenne 3amau no reme "3akonbl HeioToHA. 18,10
Cuna ynpyroctu. Cuna TpeHus” '

” Cuia TSKeCTH U 3aKOH BCEMUPHOTO 2110
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaICHUS ’
Ypok-koHpepenmus "IBuKeHHE TET BOKPYT

23 rpaBuTainoHHOro neHTpa (ConHeyHas 22.10
cucrema). ['anaktuxu"

24 Penrtenue 3amad mo teMe "Cuia TKECTH U 5.1

3aKOH BCEMUPHOTO TATOTCHHS"




25

[TepBast kocMHYecKasi CKOPOCTb.
HeBecomMocTs u neperpy3ku

05.11

26

PaBHOBecHe MaTepuanibHOW TOYKH.
AoOcomroTHO TBEPOE Tesio. PaBHOBecHe
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TskecTn

08.11

27

PaBHOBecue MaTepuaJbHOW TOUKHU.
AbcomotHO TBEpAOE Teno. PaBHOBecue
TBEPJOTO TeJIA C 3aKPEIUIEHHON OCBIO
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn

11.11

28

Pemenne 3agad mo reMe "MOMEHT CHUIIBL.
Hentp Tsaxectn"

12.11

29

[MoxroroBka K KOHTPOJIBLHOU pabOTE MO TEMe
"MexaHHYeCKOE ABIKCHHC.
BzaumoneiictBue Ten"

15.11

30

KonTtponbsHas pabora 1o teme
"MexaHn4ecKoe IBVKEHUE.
Bs3aumogerictBue Ten"

18.11

31

Nmnynbe Tena. UMmynsce cuibl. 3aKoH
COXpaHEHHUS UMITyJIbca. YTIPYroe u
HEYIPYTOe B3aUMOJACHCTBHE

19.11

32

Pemenue 3amad nmo teme "3akoH COXpaHEHUS
uMITyJbca"

22.11

33

VYpoxk-koHpepenuus "PeakTuBHOE ABMKEHHUE
B IIPUPOJIE U TEXHUKE"

25.11

34

Mexanunueckasi paboTa 1 MOLTHOCTb

26.11

35

PaboTa cuiIbl TSXKECTH, CHITBI YIIPYTOCTH U

29.11




CHUJIBI TPCHUA

JlaGopatopHas pabota «OnpeneneHue
paboThI CUIIBI TPEHUSI ITPU PABHOMEPHOM

36 . 02.12
JIBUKEHHUH TeJa 10 TOPU30HTATbHON
MOBEPXHOCTH
Casi3b dHeprun u padoTsl. [loTeHIManbHas

37 03.12
SHEPrust
Kunernueckas sueprus. Teopema o

38 7 omep P 06.12
KUHETUYECKOU SHEPTUU

39 3aKOH COXPaHEHHMS YHEPTUU B MEXAHUKE 09.12

40 JlaGopaTopHnas paborta «/3yueHue 3akoHa 10.12
COXpaHEHMsI SHEPTHUI '
KonebarenpHOE ABMKEHUE U €TO

41 13.12
XapaKTePUCTUKU

0 3aryxaromue Koiebanus. BeiHyX/IeHHBIC 16.12
kosiebanus. Pezonanc '

43 MareMaTU4eCcKUil ¥ NPy KUHHBIM MasTHUKH 17.12
Ypoxk-uccienoBanue «3aBUCUMOCTb MEPHUO/Ia

44 KOJI€OaHMI OT KECTKOCTH MPYKUHBI U MaCChI 20.12
rpy3a»
[IpeBpatienre SHEPTUU IPU MEXAHUYECKUX

45 23.12
KoJIe0aHUSIX
JlaGopatopHas pabota «OnpeneneHue

46 YacTOThI U Iepuoja KojaeOaHui Mpy>KUHHOTO 24.12
MasiTHUKa»

47 JlaGopatopHas pabota «IIpoBepka 27.12

HE3aBHCHMOCTH TIepHOJia KoJieOaHuii rpysa,




IMOABCIICHHOI'O K HUTH, OT MAaCChI I'py3a»

Mexaunueckue BoaHbl. CBOWCTBA

48 MeXaHM4eCKUX BOJIH. [IpogosibHbIE 1 10.01
MIOTIEPEYHbIE BOJHBI

49 Ypok-koHpepeHus "MexaHn4ecKrue BOIHBI 13.01
B TBEpA0oM Tenie. CelicMuueckue BOJIHBI" '

50 3Byk. PacnipocTpanenue u oTpakeHHe 3ByKa 14.01

51 VYpok-uccnenosanue "Habmronenue 17.01
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOThI" '
['poMKOCTb 3BYKa U BBICOTA TOHA.

52 z 20.01
AKyCTHYECKUI PE30HAHC

53 Ypok-koHpepeHus "YIbTpa3ByK U 51,01
UH(Pa3BYK B IPUPOJE U TEXHUKE" ‘
[ToxroroBka K KOHTPOJIBHOU pabOTE MO TEME

54 "3aKOHBI COXpaHeHus. MexaHnuecKkue 24.01
KOJIeOaHUs ¥ BOJTHBI"
KonrtponsHas padora o Teme "3aKoHbI

55 coxpaHeHMs. MexaHu4yeckue KoneOaHus u 27.01
BOJIHBI"
DJIEKTPOMArHuTHOE MOJIE.

56 28.01
DNEeKTPOMarHUTHbIE BOJIHBI

57 CBo¥CTBa 2JIEKTPOMArHUTHBIX BOJH 31.01
Ypok-koHnpepenmus "[lkana

53 AJIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue 03.00
3JIEKTPOMArHUTHBIX BOJIH AJIS COTOBOM
cBs3n"

59 VYpok-uccnenosanue "M3yuenue cBOUCTB 04.02




AJIEKTPOMATrHUTHBIX BOJIH C ITOMOIIBIO
MoOmIIbHOTO TenedoHa"

60

Pemenue 3aau Ha onpe/iereHNe 9acTOThI U
JUTHHBI 3JICKTPOMArHUTHOW BOJTHBI

07.02

61

DneKTpoMarHuTHas IpUpoia CBETA.
CxkopocTts cBeTa. BonHoBbIE CBOWCTBa CBETa

10.02

62

Hcrounuku ceera. [Ipsmonuneitnoe
pacrpoctpanenue cBeta. 3atmenus ConaHua
u JlyHbl

11.02

63

3aKOH OTpa)x€HUs CBeTa. 3epkaia. Pemenue
3aJ]a4 Ha MPUMEHEHHUE 3aKOHA OTPaKEeHUs
cBeTa

14.02

64

[Ipenomnenue cBeta. 3aKOH NPETOMIIEHUS
cBeTa

17.02

65

[TonHOE BHYTpEeHHEE OTpaKEHHE CBETA.
Hcnonp30BaHue MOTHOTO BHYTPEHHETO
OTpaXeHUs B ONTHYECKUX CBETOBOAAX

18.02

66

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH YIJIa IIPEJIOMJIEHUS] CBETOBOIO
Jdy4a OT yIJia IaJieHHs Ha IpaHulle "BO3ayX-

nn

CTCKJIO

21.02

67

VYpoxk-konpepenuus "HcnonpzoBanue
MOJIHOTO BHYTPEHHET0 OTPAKECHHUS:
CBETOBO/IbI, ONITHKOBOJOKOHHAS CBS3b"

25.02

68

JInusel. OnTHyeckast Cuia JIMH3EI

28.02

69

[Moctpoenne n300paskeHU B TMH3aX

03.03




JlaGopaTtopHast pabora "OnpezeneHue

70 (OKYCHOTO PacCTOSIHUSI i ONITUYECKON CHUITBI 04.03
cobuparomei TuH3b1"

71 VYpok-koupepennus "OnTudecKue TUH30BbIC 07.03
prGopLI" '

72 ['1a3 kak onTuueckas cucteMa. 3peHue 11.03

7 VYpok-koudepennus "Jledektsl 3penus. Kak 14.03
COXPaHMTh 3peHue" '
Paznoxenue 6enoro cBeta B ceKTp. OMBITHI

74 Herotona. CiioxeHue crieKTpaJIbHbIX 1[BETOB. 17.03
Hucnepcus ceera
JlaGopatopHas padota "OnbITH IO

75 pPa3IOKEHUIO OEIIOTO CBETa B CIIEKTP H 18.03
BOCTIPUSTHIO 1[BETA IPEIMETOB MIPH UX '
HaOJII0IeHUH Yepe3 BETOBbIe (GUIbTPHI"
Ypok-npaktukym "BoiaHOBBIE CBOMCTBA

76 CBETa: AUCIIepCHsl, UHTEPPEpEHIUS U 21.03
mudpaxys”
OnriTel Pe3zepdopaa v miageTapHas MOJIETb

77 pbop P 24,03
aToma

78 [Toctynatel bopa. Moaens atoma bopa 25.03
Hcmyckanue u MOTIONIEHUE CBETa AaTOMOM.

79 y . 04.04
KBantel. JIuneiyatbie CIeKTphI
Ypoxk-nipaktukym "HaburoieHne CieKTpoB

80 POICHIpAITHEY P 07.04
UCITYyCKaHHS

81 PagnoakTBHOCTE U €€ BUOBI 08.04




Crtpoenune atomHoro sapa. Hyknonnas

82 11.04
MOJENb

83 PannoaktuBHbIE ipeBpanieHus. M30Tomnbl 14.04
Pentenue 3amad mo treMe: "PanyoakTUBHEIE

84 | 15.04
MIpEeBpaIICHHS

85 [lepuox nmonypacnana 18.04

26 Ypoxk-koHpepenuus "PagroakTuBHBIE 21.04
U3JIy4EHUs B IPUPOJIE, METULIMHE, TEXHUKE" ‘
SInepHbIe peakun. 3aKOHBI COXpaHEeHUSs

87 PHAIE P P 22.04
3apsI0BOr0 U MAacCOBOTO YHCE
DHeprus CBsA3H aTOMHEBIX saep. CBA3b MacChl

88 P P 25.04
Y DHEPTUHU
Pentenue 3anad mo teme "SnepHnie

89 g P 28.04
peakiuu
Peakium cuHTE3a M ACJIEHUS AACP.

90 p- 29.04
Ucrounuku sueprun CoJiHLA U 3BE3N
VYpoxk-koHpepenuus "SnepHas 3HEpreTHKA.

91 JleiicTBUs pagOaKTUBHBIX U3JIyYEHUN Ha 02.05
JKUBbIE OpraHU3MbI"
[ToxroroBka K KOHTPOJBHOU pabOTE MO TEME
"D IEeKTPOMArHUTHOE MOJIE.

92 P 05.03
DneKTpoMarHuTHbie BoJHbI. KBaHTOBBIE
sBjIeHUsS"
KonTponbsHas pabora 1o teme
"D NEeKTpOMarHUTHOE MOJIE.

93 P 06.05

DJIEKTpOMarHuTHbBIE BOJIHBI. KBaHTOBBIE
siBJIeHuS "




94

[ToBTOpenue, 0600meHue. JlabopatopHbie
pabotsl o Kypcey "BzaumoneiictBue Ten"

12.05

95

[ToBTOpenue, 0600MeHNE. Perenue
pacyeTHBIX U KaYE€CTBEHHBIX 3aJ1a4 110 TEME
"TemnoBbie npouecch”

13.05

96

[ToBTopenue, 00o0meHue. Pemenne
pacYeTHBIX U KAYECTBEHHBIX 33]1a4 110 TEME
"KIIJI TermoBsIX aBUrarencii'”

16.05

97

[ToBTopenue, 06o0meHue. Pemenne
pacueTHHIX U Ka4eCTBEHHBIX 3a7a4 110 TeMe
"KTII/I anexkrpoycTaHOBOK"

19.05

98

[ToBTOpenue, o606menue. JlabopatopHbie
pabotsl o kypcy "CBeToBbie siBIEHUS"

20.05

99

[ToBTOpenue, 0600meHue. Pabora ¢
TEKCTaMHM 1O TeMe ""3aKOHbI COXpPAHEHUS B
MexaHuKke"

23.05

100

[ToBTOpenue, 0600meHue. Pabora ¢
tekctamu 110 TeMe "Konedauus u BOIHEL"

26.05

101

[ToBTOopenue, o6o0menue. Padora ¢
TekcTaMu 110 TeMe "CBeToBbIe ABICHUA"

26.05

102

[ToBTopenue, 06o0menue. Padora ¢
TekcTamu 1o teMe "KBaHToBas U siiepHast
¢uzuka"

26.05

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

27




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBS3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

 Gusuka 9 xnacc/ Ileppimkun WM., T'yrhuk E.M., WBanoB A.W. u np.

AxnmonepHoe obmectBo «M3narensctBo «IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

» Ousuka. Junaktuueckue Matepuainsl K yaueOHuky A.B. Ileppimikuna, E.M.I'yTHuK.
9 xmacc/Mapon A.E., Mapon E.A.

» duszuka. COopHUK BompocoB U 3amady Kk ydeOHuKy A.B. Ilepsimikuna, E.M.
['yrauk. 9 xnacc/Mapon A.E., Mapon E.A., ITo3oiickuii C.B.

» ®usuka. Tectrl. 9 xnacc/Xannanos H.K., Xannanosa T.A.

» ®uzuka. Meronndyeckoe nocobue k yueOuuky A.B. Ilepprmkuna, E.M. ['yTHuk. 9

knacc/I'yrauk E.M., UepnukoBa O.A.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* bubnnoreka nuppooro o0pazoBaTeNIbHOTO KOHTEHTA. — Pexum noctyna:

https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67¢e7d

* Enunas koyuiekuus uu@poBbIiXx 00pa3oBaTesbHbIX pecypcoB. — Pexum gocryna:

http://school-collection.edu.ru

» OenepanbHBIN HEHTP HHPOPMAITMOHHO-00PA30BaTEIbHBIX PeCypcoB. — Pexum

nocrtymna http://www.fcior.edu.ru/

* [ludpoBsie 0OpazoBarenbHbIE pecypchl. — Pesxxnm moctyma:

http://www.openclass.ru




