MyHnuuunaiabHoe 0101KeTHOe 00111e00pa3oBaTe/ibHOE YUpekKaeHue
«Spckas cpennss o6ueodpa3oBaTeIbHAs HIKOJIA
HoB00CKO0JILCKOT0 FOPOICKOI0 OKPYIa»

N3MeHeHus yTBePAKAEeHbI MPUKA3Z0M
MBOY «pckasa COIL»
Ne 190 ot «31 » aBrycra  2023r.

[Ipunoxenue kK paboueii mporpamMme
o y4eOHOMY MPEIMETY
«ODU3UKA»
Ha YpPOBEHb OCHOBHOTO 0011Iero 00pa3oBaHus,
yTBepkAeHHON TprukazoM MbOYVY «pckas COI» ot 30.08.2015 1. Ne80

(mpUMeHUTENBHO K 7-9 Kilaccam)

2023 ron



Ha ocHOBaHuu:

IHosicHuTEeNLHAA 3aNIUCKA

1.®enepanbroro 3akona Ne 371-@3 ot 24.09.2022 «O BHecenun uzmenenuit B GeaepanpHbiii 3akoH "OO0 00pa3oBaHUU B
Poccuiickoit @eneparun" u cratbu 1 degepanbHoro 3akona "O6 o0s3aTenbHbIX TpeboBaHusIX B Poccuiickoii deneparm

cratbu 12 mynkra 6.1.

2.Ilpukaza Ne 3720t 18.05.2023 MunuctepctBa npocsenieHus: Poccuiickoit @epepanuu "OO6 yTBepkACHUH PeaepaabHOM
o0pa3oBaTeNnbHO MPOrpaMMbl HAYAJIBHOTO 00111eT0 0Opa3oBaHus"

Pabouas nporpamma no yueoHomy npeamery «Pusnka» s oOyuaromuxcs 7 — 9 kinacca, KOTOpble IPOAOIKAIOT 00yUeHHe
o @I'OC HOO 2010 r, npusenena B coorBerctBue ¢ POII B yacTy INIAHUPYEMBIX PE3YIBTATOB U COJIEPIKAHMUS.

Takum 06paszom, B pabouyro mporpaMmy BHECEHBI CICAYIONINE U3MEHEHUS:

Paznen Ne ypoka Tema KommmuecTBo
4acoB
7 Knacc
1. ®u3uka u eé posb B 2 HabGmonenuss u onbiTel Dusmveckue BenuuuHbl. M3Mepenue dusnueckux | 1
MO3HAHUHU OKPYKAIOIIEro MUPa BenuuuH. Kak ¢u3suxka u opyzue ecmecmeennvie HAyKU u3zyuarom npupooy.
Ecmecmeenno-nayunuliit Memoo no3Hanua: Hada00eHue, NOCMaHo6Ka
HAYYHO20 80npoca, 6blOGUIICEHUE 2UNOme3, IKCHEPUMEHMm NO npogepKe
2unomes, 00vACHeHUE HADI00AEMO20 A6NEHUA.
Onucanue guszuyueckux a61aeHull ¢ LOMOWBIO Moodeneil.
2. [lepBoHavyabHbIE CBeeHUST | O Crtpoenue BemiectBa. Monekynbl. bpoyHoBckoe aBmxenue. Onvimeul, 1
0 CTPOEHHUH BellecTBa. Jdokazwvlearoujue OUCKpenHoe Cmpoenue geuiecnad.
8 Bsaumopeiicteue Mosekyi. Bzaumooeiicmeue uacmuy, éeujecmea: 1
npumasdicenue u OMmaiKusaHue.
9 ArperatHble COCTOSIHMS BemecTBa. CBONCTBA ra30oB, )KUJAKOCTEN U TBEPABIX 1

Ten. Bzaumocensw Meafa)y ceoiicmeamu eeuiecme 6pAaA3HblIX azpecamHublx
COCMOARUAX U UX AMOMHO= MOJAEKYIAPHBIMCMPOEHUEM.




Ocobennocmu azpecamuuix cOCMOAHUILBOObL

3. /IBu:keHne u B3aumoseiicreue | 12 Ckopoctb. Enunuiiel ckopoctu. CKOpOCTh paBHOMEPHOTO M HEPABHOMEPHOTO
Teqa nBKeHus. Cpeonas cKopocms npu HepaGHOMEPHOM OBUMHCEHUU.

14 Wnepuus. 3akon unepyuu.

18 [TnotHoCTh BewiecTBa. CéA3b NAOMHOCHU C KOTUYECMEOM MOJIEKY]l 8 eOUHUUe
00véma senecmaad.

26 Bec Tena. Eqununbt cuiibl. CBSI3b MEKY CUJION TSXKECTU U MAacCoM Tea.
Hegecomocmo.

4. laBjieHue TBEPABIX TeJl, 35 JlaBiienue raza. 3agucumocms 0ae1eHUs 2a3a OAHHOU MACCHL OM 00bema u
JKM/IKOCTell U ra3oB memnepamypbl.

49 CooOmaromuecs cocybl. ' uapaBinyeckue MeXaHu3Mbl.
Tuopocmamuueckuit napadokc.

5. PaGoTa 1 MOIIHOCTb. 62 Koaddunment noneznoro aeicTBusi. MexaHusMoB. IIpocmuolemexanusmol 6
JHeprus ovimy u mexnuxe. Iacrpykrax no Th. JlabopatopHas padora Ne 14
«Onpenenenue KI1JI npu noapeme Tena no HAKJIOHHOM MIIOCKOCTH

64 [IpeBpateHue 0JHOro BUIa MEXaHUYECKOM SHEPTUU B IPYroi. 3aKoH

COXPAHEHUs IHePUU 8 MeXAHUKE.

8 Kiacc

1. TensioBbI€ ABJIEHUS 1 BBonnbiit unctpyktax no Th. Ocnoenvie nonoxicenusn
MONEKYAAPHO-KUHEMUYECKol meopuu cmpoenus eeujecmea. Macca u
Dpazmepvl amomog u monexyn. Tennosoe apmxenue. Temneparypa. BHyTpensss
sHeprus. Tennosoe pacwiupenue u cycamue.

9 Tennooomen u mennosoe pagnosecue. Ypaguenue mennogozo éananca.
Wuctpykrax no Th. Jlaboparophas padota Ne 3 «M3mepenue yaenbHOM
TETJIOEMKOCTH TBEPOTO TEJa»

13 ArperatHble cocTOsIHUSI BewecTBa. Modenu meépoozo, »#cuodKkozo u
2a3000paznoz2o cocmoanuil geujecmea. Kpucmannuueckue u amopgpnuie
mena. IlnaBneHue u oTBepJeBaHNe

17 Kunenue. 3asucumocmo memnepamypel kunenua om ammocgepnozo
daenenusa. Y IeNbHasl TEIJIOTA MapooOpa30BaHUs U KOHACHCAIIUN

21 [Taposas Typ6una. KI1J] TerioBoro nsurarens. Tennoevie 0sucamenu u
3auquma oKpyscarouieli cpeobwl.

2. DlIeKTpuYecKHe sBJIeHHS 24 DJeKTpu3aius Tel Npyu CONPUKOCHOBEHUU. B3anmonecTBue 3apsKeHHbIX TeJ.




3axon Kynona (3aeucumocmsy Cujivl 63aumoO0eiicmeus 3apajceHHplx meji om
GeJIUUUHDBL 3aPA006 U PACCMOAHUA MeHc)y melamu).

25 OnexTpockon. Dnekrpudeckoe noue. Hanpasxcennocmy nekmpuyueckozo noaa. | 1
Ilpunyun cynepnosuyuu nekmpuiecKkux nosei

27 OOBsiCHEHUE IEKTPUIECCKUX SIBJICHUN. 3AKOH COXPAHEHUS IJIEKMPUUECKO20 1
3apaoa.

28 Hocumenu snekmpuueckux 3apa006. [IpoBOAHUKY, TOTYIPOBOJHUKH U 1
JUDJICKTPUKHU

47 HarpeBanue npoBOJHUKOB AIEKTPUUECKUM TOKOM. 3akoH Jxoyns—IJlenua. 1
Inekmpuueckue yenu u nompeodumenu 31eKmpuYecKoll Inepuu 6 dvimy.

3. DJIeKTPOMarHuTHbIE 55 Onvimur @apades. fenenue anekmpomaznumnoit unoykyuu. Ilpasuno 1

sIBJICHUS Jlenya. Inexkmpozenepamop. Cnocoost noryueHusn 31eKmMpu4ecKoil IHepuu.
Inekmpocmanyuu Ha 60300H061AEMBIX UCHIOYHUKAX IHEPIULL.

4. CeroBble siBjaeHusi (Januviii | 57 Hcrounnku cBeta. Pacnpocrpanenue ceera. JIyuesana mooens ceéema 1

paszden uzyuaemcs 6 8 Kuacce, 58 Bunumoe nsuxenue ceetil. 3ammenun Coanya u Jlynoi 1

m.K. OHU npoooadxcarom obyuenue | 60 [Tnockoe 3epkano. Ilonnoe euympennee ompascenue ceema. Hcnonvzosanue |1

6 coomeemcmeuu ¢ PI'OC 000) NONHO020 6HYMPEHNE20 OMPANCCHUA 6 ONMUYECKUX CECMO0800AX

61 [Ipenomiienue cBeTa. 3aKOH npenoMieHus cBeTa. Paznoscenue 6enozo céema ¢ | 1
cnekmp. Onvimot Hotomona. Cnoscenue cnekmpanvnsix yeemos. /lucnepcus
ceema. Unctpykrax no Th. JIabopatopnas padora Nel3«MccnenoBanue
3aBUCHMOCTH yTJia MPETOMIICHHS OT yriia MaJeHUsl CBETay.

65 I'na3 u 3penue. bauzopykocmo u oanvro3opkocms. Onmuyeckas cucmema 1
¢pomoannapama, mukpockona u meneckona. KparkoBpeMeHHasi KOHTPOJIbHAs
pabota No6«CBETOBBIE SIBICHHSI.

9 knacc
1. 3akoHbI B3aUMO/1eliCTBUS U 1 Broanslit uncTpykTax no Th B kabunete ¢pusuku. MaTepuaibHas TOUKa. 1
ABHIKEHHS TeJl Cucrema orcueta. Onucanue puzuueckKux a61eHUl ¢ ROMOWbI0 MooeJlell.

7 CkopocTh MPSMOJIMHEHHOTO PAaBHOYCKOPEHHOTrO ABMXKEHHUd. ['padux ckopoctu. | 1
Cpeonan u MCHO6EHHAA CKOPOCHb MENlA NPU HEPAGHOMEPHOM 0GUICEHUU

14 WNuepuunaneshbie cuctemsl otcuera. [lepoiit 3akon HetoToHa. 3akon unepyuu 1

17 CsoOoanoe nagenue teil. Onvimut Ianunes 1

25 JIBr>keHue Tena no okpykHoctu. Ilepuoo u wacmoma oopawienusa. Jluneiinaa | 1




u y2ioeas ckopocmu

27

HckyccTBeHHble criyTHUKY 3eMiu. Jeuscenue naanem eokpyz Connua.
Ilepsas kocmuueckasn ckopocmo. Hesecomocmo u nepezpysxu

28

Pagnoeecue mamepuanvnoit mouku. Aoconomuo meépooe meno. Pagnosecue
meépoozo mena ¢ 3aKpeniénHoil ocvto epauienus. Momenum cunot. Ilenmp
masaycecmu.

29

Nwmnynee Tena. Umnyase cunpl. 3aKOH COXpPAHEHUS UMITYJIbCA.

31

Paboma cun masxcecmu, ynpyzocmu u mpenus. Céazv Inepzuu u padoomot.
Ilomenyuanvnuan snepzua mena, NOOHAMO20 HAO NOGEPXHOCMBIO 3EMIIU.
Ilomenyuanvuasa snepzus cocamoii npysycunsvt. Kunemuueckasn snepzus.
Teopema o Kunemuueckou Inep2uu. 3aKOH COXpPaHEHUS! YHEPTHH.

2. Mexann4yeckue KoJjJe0anus u
BOJIHBI. 3BYK.

40

Pacnipoctpanenue konebanuii B cpene. Bonnbl. Ceoiicmea mexanuueckux
6o0H. IIpodonvnbie u nonepeunsie ¢01nvl. Mexanuueckue 60J1Hbl 6 MEEPOOM
meje, celicMu4ecKue 0JIHbl

45

OTtpakenue 3Byka. 9x0. 3BYKOBOU pe3oHaHc. Hughpazeyk u ynompa3zeyk

3. DJIeKTPOMATHUTHOE T0JIe

57

[Tonydenue u nepegaya NEPeMEHHOTO IEKTPHUUECKOro Toka. Tpancdopmarop.
Cnocoo6vl nonyuyenun 3neKmpuydecKkoil Inepzuu. IneKmpocmanyuu Ha
60300H08711€MbIX UCHOYHUKAX IHEPSUU

58

3akon KleOHa. Hanp}l.m’enuocmb dJleKmpuu4ecKozco noJii. Hpuuuun
cynepno3uyuu IJieKmpuiecKux noneil. BHCKTpOMaFHI/ITHOG ITOJIC.

59

3J’IGKTp0MaFHI/ITHI>IC BOJIHEL. Ceolicmea IIEKMPOMACHUMHBIX 60JIH. IlIkana
INEKMPOMACHUMHbBIX 60JIH.

61

[Ipunnune! paguocBs3u u TeneBuaeHus. Hcnonv3oeanue 11eKmpomMazHumHsLX
BOJIH 0J11 COMOGOU C6A3U

62

DnexkTpoMarHuTHas npupoaa csera. Ckopocms ceéema. Bonnoesvie ceoiicmea
ceema

63

[Ipenomnenue ceera. Ilonoe enympennee ompasicenue ceema.
Hcnonv3oseanue noinozo 6Hympennezo OmpaxceHus 6 ONMu4ecKux
ceemoeooax

3. CTpoeHune aToMa U aTOMHOI0
SIIpa, NCMOJIb30BaAHHE JHEPTUH
ATOMHBIX SAACP

70

PagnoaktuBHOCTE. Anbgha-, Gema- u camma-uzayyenus. Mojenu aToOMOB.
Onvimut Pezepgpopoa u nnanemapnas mooenv amoma. Mooenv amoma bopa.




71 PanuoaktuBHBIC peBpanieHust aTOMHBIX sifep. Ilepuoo noaypacnaoa
AmMOMHBIX A0Ep

76 CocraB aromHuoro siapa. SAnepusie cuwibl. Hyknonnasa mooens amomnuozo aopa.
H3zomonewi.

77 Hoepnule peakyuu. 3aKOHbl COXPAHEHUA 3APAV0BO20 U MACCOBO20 HUCEL.
Oueprus cBs3u. [ledexrt macc. Cea3b maccol u IHepzuu.

83 Tepmosinepubie peakiuu. Acmounuxu ynepeuu Coanua u 36€30.




COILEPKXAHUE OBYUYEHUA

7 KIIACC

Paznen 1. @u3uka v €€ poJib B IO3HAHUHU OKPY:KAOIEr0 MUPA.

®usnka — HayKa o npupoje. ABneHus nmpuponbl. OU3NUECKUE SBJICHUSA: MEXaHUYECKUE, TEIJIOBBIE, DJIEKTPUUYECKHUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznueckne BenWuuHBL. 3Mmepenue ¢usmdeckux BenwmunH. Dusmdeckue npuOopsl. [lorpentHOCTs HU3MEpEeHHi.
MexayHapoiHasi cHCTEMa €IMHULL.

Kax ¢usuka u npyrue ecTeCTBEHHbIE HAyKU U3Yy4arOT MPUPOy. EcTecTBEeHHOHAYUYHBIN METO/ MO3HAHUS: HAOII0ACHHE,
MOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIJBMKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHHE HAOII0aeMOro
aBieHus. Onrcanue GU3NYECKHX SBJICHUN ¢ TOMOILBIO MOJEIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TeIJIOBbIE, JICKTPUIECKUE, MAaTHUTHBIC, CBETOBBIE SIBIICHHUS.

2. ®usnydeckue NpuOOPHI U MPOLIEypa MPSIMBIX U3MEPEHHUN aHAIOTOBBIM U ITU(POBBIM MPUOOPOM.

Jlabopamopnwie pabomuel u onvimol.

OnpeneneHre UEHbI IeIEHUs IIKaJIbl U3MEPUTEIBLHOTO Tprbopa.

N3mepenne paccTosHUM.

N3mepenne 00bEMa JKUIKOCTA U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TEI.

N3mepenue temnepaTypbl IPU HOMOIIH KUIKOCTHOTO TEPMOMETPA U AATUUKA TEMIEPATYPHI.

[IpoBeneHune uccienoBaHus MO MPOBEPKE TMIOTE3bl: JATBHOCTh MOJIETA IIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
OonblIe, 4eM 0OJIbLIE BBICOTA MTyCKa.

Pa3znen 2. IlepBoHayaibHble CBeIeHUSI 0 CTPOEHNH BellecTBA.

CrpoeHue BeniecTBa: aToOMbl U MOJIEKYJIbI, KX pa3Mepbl. OMbIThI, T0Ka3bIBAIOLINE JUCKPETHOE CTPOEHUE BEIIECTRA.

o v A w N



JBrxenue yactul BemiecTBa. CBs3b CKOPOCTH JIBMXKEHMSI YacTHIl C TeMIlepaTypoil. BpoyHoBCkoe aBMXKEHUE,
auddysus. BzanmoaeiicTBre 4acTulil BEIeCTBa: NMPUTSHKEHUE U OTTAIKHUBAHUE.
ArperaTHble COCTOSIHUSI BEILECTBA: CTPOEHHUE ra3oB, XKUJAKOCTEH M TBEPABIX (KpPUCTAUIMYECKUX) Tel. B3aumocBs3b

MCIKIAY CBOMCTBaAMH BCHICCTB B PA3HBIX arpC€raTHBIX COCTOAHUAX WM HUX ATOMHOMOJICKYJIAPHBIM CTPOCHHCM. OcobeHHOCTH
arperaTHbIxX COCTOSIHMI BOJBI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHS.

2. HaGmonenue nuddyszuu.

3. HaOmronenue siBneHuit, 0OBICHAIONIMXCS MPUTSKEHUEM WM OTTATKMBAHUEM YaCTHUIl BEIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OreHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOIb30BaHUEM (GoTorpaduii).

2. OnbIThI 10 HAOJIIOICHUIO TETVIOBOTO PACIIUPEHHUS Ta30B.

3. OmnbIThI 1O OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe paBmwxkeHue. PaBHOMepHOe M HepaBHOMepHOe JABkeHHE. CkopocTtb. CpemHsisi CKOPOCTh MPHU
HEPaBHOMEPHOM JIBUKeHUU. PacuéT myTu u BpeMEeHU JBUKCHMUS.

SABneHue nHepUU. 3aKOH UHEpLMH. B3auMoaelcTBie Tea Kak MpUYMHA U3MEHEHUS! CKOPOCTU JIBUKEHUs Tell. Macca
KaK Mepa HHepTHOCTH Tena. [1noTHocTh BemecTBa. CBs3b IIIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BEIleCTBa.

Cuna kak xapakTepucTuka B3auMojencTBus Ten. Cuna ynpyroctd W 3akoH ['yka. M3mepeHue cuibl ¢ MOMOIIBIO
IuHaMoOMeTpa. SIBieHue TAroTeHus W cuia Tsbkectd. Cuila TshKecTH Ha Jpyrux ruiadHetax. Bec Tema. HeBecomMocTs.

CroxeHune ChJl, HallpaBJICHHBIX 1O OJHOM npsMou. PaBHoaeicTByromas cui. Cuna TpeHus. TpeHne CKOJIbKEHUS U TPEHUE
1oKOsA. TpeHne B IpUpOJE U TEXHUKE.

Jemoncmpayuu.

1. HabGnrogeHne MexaHM4eCKOro JIBMKEHHUS TeTa.

2. HM3mepeHune CKOpoCTH MPSIMOJIMHENHOTO IBUKECHUSL.
3. HaOmronenue siBleHUs HHEPITUU.



4.
5.
6.

Habmoienne n3MeHeHus: CKOpOCTU MIPH B3aUMOJICHCTBUU TEIl.
CpaBHeHHE Macc 10 B3aMMOJIEHCTBHIO TEJL.
CrnoxeHue CHl, HalPaBJICHHBIX 110 OJHOM IIPSIMOM.

Jlabopamopnsie pabomul u onvimol.

1.

vk W

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBYDKCHHS (IIapyKa B JKUIKOCTH, MOJCIH SJIEKTPUYECKOTO aBTOMOOWIIS U
TaK jajee).

Onpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpyCcKa WM IIapUKa MO HAKJIIOHHOM MJIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSDKEHUS (JleopMaiium) npy>KMHbI OT MPUII0KEHHON CHJIBI.

OnBITHI, TIEMOHCTPHUPYIOITUE 3aBUCUMOCTh CHJIBI TPSHUS CKOJIBKEHHUS OT Beca Tella M XapaKTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIKOCTEN M ra30B.

Hasnenue. CriocoObl yMEHBIIIEHUS W yBEJIMYEHHUA JaBieHus. J[aBieHue raza. 3aBUCUMOCTh JIaBJICHUS raza oT 00bEma,
temnepaTypsl. [lepenaya naBineHus: TBEPAbIMU TEJIAMH, KUAKOCTAMH U razamu. 3akoH [lackans. [IlHeBMaTHueCcKuEe MalIVHBI.
3aBUCUMOCTD AABJICHHS >KHIKOCTH OT TiyOuHbl. ['mapocrarnueckuii mapagokc. CooOmarommuecs cocynbl. [ uapaBinueckue
MEXaHU3MBI.

Atmocdepa 3emumm u armocepHoe mnaBiaeHue. [IpuuuHBI CylecTBOBaHHUS BO3AYIIHOW 000504ku 3emuid. OmbIT
Toppuuennu. U3smepenne atMochepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 u13MepeHust aTMOC(HEpHOro 1aBJICHHUS.

JleficTBUE KMAKOCTH M ra3a Ha MOrpy>KEHHOE B HMX Tejo. BeiTamkuparomas (apxumenoBa) cuia. 3akKOH Apxumena.
[TInaBanue Ten. Bo3ayxoruiaBaHue.

Jlemoncmpayuu.

1.

2
3.
4

3aBUCUMOCTb JIABJICHUSI Ta3a OT TEMIIEPATYPHI.
[Tepenada naBiaeHUs KUAKOCTHIO U Ta30M.
Coobmraromuecs: CoCy/bl.

['mnpaBnuueckuii npecc.



[IposiBeHne neicTBUS aTMOC(PEPHOTO TABIICHUS.
3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJla U IIIOTHOCTH KUIAKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

© N o w

VYcnoBre miaBaHMs TEN: TUIABAHWE WJIM TMOTPYKEHHE TEJ B 3aBUCUMOCTH OT COOTHOLIEHHWS IJIOTHOCTEM Tela U
KUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPY>KEHHOM B KUAKOCTh YaCTH TeJa.

2. OmnpenesieHUE BBITATKHABAIOIIECH CHUIIBI, IEHCTBYIOIIEH HA TENO, TOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEH CUIIBL, JEUCTBYIOIIEH HA TEJO B )KUIKOCTH, OT MACCHI TeJa.

4. OmbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb BBITAIIKUBAIOIIEH CHIIbI, IEUCTBYIOIIEH HA TEJIO B XKUIKOCTH, OT 00bEMa

IOTPYKEHHOMU B JKUJIKOCTh YaCTH TeJNa U OT INIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBaHue apeomMeTpa Ui KOHCTPYUPOBAHUE JIOAKU U ONPEIEIEHUE €€ IPY30II0ABEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas pabota. MOIHOCTb.

[IpocTble MeXaHW3MBbI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCThb. [IpaBuno paBHOBecus pwiuara. [IpumeHneHue mpasuia
paBHOBecHs pbiuara k 0J0Ky. «3o0isi0T0oe npaBuiao» MexaHuku. KIIJ[ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckasa sHepruss. KuHeTmueckas W mnoTeHUManbHas sHeprud. lIpeBpaieHue OOHOro BHAA MEXaHUYECKOU
DHEPIruM B APYro. 3aKOH COXPAHEHUS SHEPTUU B MEXAHHUKE.

Hemoncmpauuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1. Ompenenenue pabOTHI CHIIBI TPEHUS MIPU PABHOMEPHOM JBUKEHUH TeJla 10 TOPU30HTAIEHON TOBEPXHOCTH.

2. HccnenoBanue yclnoBUM paBHOBECHS pblUara.

3. M3mepenue KII/] HaKTOHHOW MIOCKOCTH.

4. W3ydeHue 3aKOHa COXPAaHECHUSI MEXAHUYECKON SHEPTUH.



8 KVIACC

Paszpneu 6. TerioBbie siBJICHUA.

OCHOBHBIE TMOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUs BellecTBa. Macca M pa3Mepbl aTOMOB H
MOJIeKYJI. ONBITHI, TOATBEPKAAIOLIIME OCHOBHBIE TIOJIOKEHHS MOJIEKYISIPHOKUHETUYECKON TEOPHUU.

Mopenu TBEPAOro, KUAKOTO M Ta3000pa3HOro COCTOsiHMM BemiecTBa. Kpucramimueckue u amopdHble Tea.
OObsicHEeHHE CBOMCTB Ta30B, XKUAKOCTEH M TBEPABIX TEJl HAa OCHOBE MOJIOKEHHUH MOJIEKYJISPHO-KUHETUYECKON TEOPHUH.
CmaunBaHHE U KaNWJUISIPHBIE ABJIEHUS. TENI0BOe paCINPEHUE U CIKATHUE.

Temneparypa. CBsA3b TeMmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBMXKEHHS 4acTull. BHyTpeHHsst sHeprus. CrocoOsl
W3MEHEHUs BHYTPEHHEW SHEpPruu: TeIUlonepeaaya U coBeplleHue padboThl. Buubl Teronepeaadu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KonuyectBo TemnoTel. YaenbHas TEIJIOEMKOCTh BellecTBa. TemiooOMEeH W TEIIOBOE paBHOBECHE. YPpaBHEHHE
TeroBoro ©Oananca. IlmaBieHne ©  OTBepAEBaHUE KPUCTAUIMYECKMX BELIECTB. YJENbHAas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHaeHcauus. Vcmapenue. Kumnenuwe. VYaenbHas TemjioTa mnapooOpa3oBaHus. 3aBHUCUMOCTh
TEeMIIepaTyphl KUTIEHUS OT aTMOC(EPHOTO JaBICHUSI.

BrnaxxnocTts BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Tpunuunel padotel TernoBbix aurateneit KIIJ[ tennoBoro asurarend. TemnoBble JBUraTeNM U 3alIUTa OKPYKaIOIIEH
Cpensl.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO JBUXKCHHUS.

2. Habmogenue nuddyszuu.

3. HaOGnmrogeHue sBiaeHUN CMauMBaHUS M KalWJUIIPHBIX SBICHUM.

4. HabmoneHue TerIoBOro pacuiupeHus Tel.



N3MeHeHue naBiaeHus raza npu M3MEHEHUU 00bEMa U HAarPEBAaHUU UIT OXJIAXKICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Buae! Temonepenaymn.

OxJtaxkieHue npu COBEPIICHUHN padOTHhI.

HarpeBanue npu coBepIiiieHIN paOOThl BHSITHUMHU CHJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HabnroneHne KumeHusl.

12. HaGnroieHue nocTosiHCTBA TeMITepaTyphl MU IJIaBJICHUH.

13. Mojiesi TEIUIOBBIX JBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITHI O BRIPAIIMBAHUIO KPUCTAJJIIOB TOBAPEHHOM COJIM WIIA caxapa.

OnbITH 110 HAOIIOJICHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEll.

Omnpenenenue gaBjaeHUs BO3yXa B Oa/IOHE IIMPUIIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHS BO3/lyXa OT €ro 00bEéMa M HarpeBaHUs W OXJIAXKICHHUS.

[IpoBepka rumoTe3sbl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpPYyOKe OT

TEMIIEPATYPHI.

Hab6nronenue n3aMeHenust BHyTpEHHEH SHEPTUU Tejla B pe3ysIbTaTe Teruionepeaadyu u padoThl BHEITHUX CHUII.

8. HccnenoBaHue siBJ€HUS TEIJIOOOMEHA ITPU CMEITIMBAHUU XOJIOAHOW U TOpsiueii BOJIBI.
OnpeneneHrue KOJIUYECTBA TEIJIOThI, TMOJYYEHHOTO BOJONM MpH TEIUIOOOMEHE C HAarpeThiM METaUIMYECKUM
LAJIMHIPOM.

10. OnpenenieHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. UccrnenoBanue mpoiiecca uCrapeHust.

12. OnpeneneHne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. Onpenenenne yaenbHON TeIIOThI IUIABJICHUS JIbJA.

Pa3znes 7. JiaekTpudecKkue ¥ MArHUTHbIE SIBJICHHS.
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Onextpusanus Ten. JIBa ponma >IeKTpUYECKHX 3apsafoB. BzaumonelicTBue 3apspkeHHBIX Ten. 3akoH Kyiona
(3aBHCHMOCTD CHJIbI B3aUMOJCHCTBUS 3aPSKEHHBIX TEJ1 OT BEIMUUHBI 3apsAJI0B U PACCTOSHUS MEXKIY TEJIaMu).

Onektpuyeckoe mnosie. Hanpssk€HHOCTH AekTpudeckoro moiid. [IpuHIum cynepno3uiuy 3JIeKTPUYECKUX Toyiel (Ha
KaueCTBEHHOM YpPOBHE).

Hocutenn »3ieKTpUyYecKuX 3apsoB. OJEMEHTapHbId snexkTpuueckuid 3apsa. Crtpoenune atoma. IIpoBopgHukn u
JTURJIEKTPUKHU. 3aKOH COXPaHEHHUS JIEKTPUUECKOTO 3apsa.

DJEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHMS SJICKTPUUECKOrO ToKa. VcTOuHMKM mTOCTOSIHHOro TOKa. JleiicTBus
AIEKTPUUECKOTO TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas wnenb. Cuna Toka. OiekTpuueckoe HampspkeHue. ConpOoTHBIIEHHME ITPOBOJHUKA. Y IEJIBHOE
CONPOTHBJIEHUE BellecTBa. 3aKkoH OMa [ yuacTka nenu. [locienosarenbHoe v nmapamieapHOe COEAUHEHNUE POBOIHUKOB.

Pabota m MOWHOCTH »3JEKTpHUUECKOro ToOKa. 3akoH Jxoyns—JleHma. DnexkTpuyeckne LeNUM W MOTPeOUTENU
AJIEKTpUYECKON 3HEpruu B ObITy. KopoTkoe 3aMblkaHue.

ITocTostHHBIE MarHuThL. B3auMoaelcTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoe nose. MarHuTHoe moJie 3eMJId U €ro
3HAYEHHE I KU3HU Ha 3emiie. OnbIT JpcTena. MarHuTHOE MOJIE 3JIEKTPUYECKOro ToKa. [I[puMeHeHne 3IIeKTpOMarHuToB B
TEXHUKE. J[eWCTBHE MAarHUTHOIO IOJS HAa NMPOBOJHUK C TOKOM. ODJIEKTPOJBUIATENb ITOCTOSHHOIO TOKAa. Mcmonp3oBaHue
ANEKTPOABUTATEIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnswitel Dapages. SABnenue anexkTpoMaruutTHoM uHAyKIuu. [IpaBumno Jlenma. Dnexrporeneparop. CrocoObl MOTyUYeHUs
AIIEKTPUYECKON SHEPTUU. DIEKTPOCTAaHLIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpauuu.

DIIeKTpU3aLUS TEIL.

JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJACHCTBHE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DnekTpocTaThyecKass UHAYKIIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpoBOOHUKH U AUDIIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIA.

No v s wDN e



8. MCTOYHMKHM OCTOSIHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
10. DNEKTPUUYECKHUI TOK B HKUJKOCTH.
11. 'a30BBIU pa3psia.
12. I3MepeHue cuiibl TOKa aMIepMETPOM.
13. I3MepeHune 3JIeKTPUIECKOro HAMPSKEHUST BOJTBTMETPOM.
14. PeoctaT u MarasuH CONPOTUBIICHHM.
15. B3anmoaeicTBre MOCTOSHHBIX MAarHUTOB.
16. MonenupoBaHrue HEBO3MOXXHOCTHU Pa3/IeJICHUs] MOJIOCOB MarHuTa.
17. MonenupoBaHrue MAarHUTHBIX TMOJIEH MOCTOSSHHBIX MAarHUTOB.
18. OnmbIT OpcTena.
19. MarHuTHOE MOJIE TOKA. DJIEKTPOMArHur.
20. /leiicTBME MATHUTHOTO MOJI HA POBOJHUK C TOKOM.
21. DNEKTPOABUTATENb TOCTOSTHHOTO TOKA.
22. ccnenoBanue SBICHUS 3JIEKTPOMArHUTHOM MHTYKIIUH.
23. OnbiTel Papages.
24. 3aBUCUMOCTb HAMPABJICHUSI MHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHUSI.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnsie pabomel u onvimol.
OnbITel O HAOJIOACHUIO JIEKTPU3ALUU TEJI MHIYKIIMEH U TPU COMPUKOCHOBEHUHU.
UccnenoBanue AeCTBUS JIEKTPUIYECKOTO MOJIS HA MPOBOJHUKHU U TUIJICKTPUKH.
COopka u mpoBepka paboThI IEKTPUUECKOHN IEMU TTOCTOSHHOTO TOKA.
N3MepeHne u peryinpoBaHue CUJIbI TOKA.
N3mepeHue u peryimpoBaHue HaMPSKEHUS.
UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS Ha
pe3ucrope.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUYECKOIO CONPOTUBIIEHHUS MPOBOAHUKA OT €ro JUIMHBI, MJIOIAIN
MONEPEYHOr0 CEYEHHs U MaTepuara.

[IpoBepka npaBuia CI0KEHUS HANIPSHKEHUI HPH MOCIEI0BATEIbHOM COEIMHEHUH JABYX PE3UCTOPOB.

[IpoBepka npaBuia AJig CHIbI TOKA MPU MAapauIeIbHOM COETMHEHUN PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, HIYIIETO YEPE3 PE3UCTOP.

OnpeneneHre MOIHOCTHU JIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTY CUIIBI TOKA, MAYLIETO Yepe3 JIAMIIOUKY, OT HAIPSDKEHHS Ha HEM.

Onpenenenue KIIJ[ nHarpeBares.

HccenenoBanre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yuyeHne MarHuTHOTO MOJIsl IOCTOSIHHBIX MAarHUTOB MTPU UX OOBEIMHEHNHU U PA3ICICHHH.

HccnenoBanne nericTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS KAaTYIIKH C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIIPaBJICHHS TOKA B KaTYIIIKE.

N3yuyenue AeiCTBUS MarHUTHOT'O MOJIS HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBaHue U u3yueHue padoThl AIEKTPOJBUTATENS.

N3mepenne KII/] anexrpoaBuraTeIbHON yCTaHOBKH.

OneITEl 10 MCCIIEIOBAHUIO SIBICHUS JJIEKTPOMAarHUTHOW WMHIYKLIHMH: HCCIECJOBAHUE W3MEHEHHMI 3HAYEHUS U
HaIlpaBJICHUS] UHAYKIIMOHHOTO TOKA.
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Pa3nen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe aBwxeHuEe. MarepuanbHas Touyka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHHS.
PaBHOMEepHOE NpsAMONIMHENHOE JBH>KeHUE. HepaBHOMEPHOE NpsiMONMHENHOE ABUKEeHHE. CpeqHsis U MTHOBEHHAsA CKOPOCTH
TeJa IIPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHoyckopeHHOe nipsimoninHeliHOe aBmkeHne. CBoOogHoe magenue. OnbiTel [Nanumes.



PaBHOMepHOEe nBukeHHME MO OKpyx)HocTu. Ilepmon m wactora oOpamienus. JluHeiHass M yrioBas CKOPOCTH.
[{eHTpOCTpEMUTENIBHOE YCKOPEHHUE.
[TepBsiit 3akoH HetoToHa. Bropon 3akoH Herorona. Tperuit 3akoH HeroToHa. [IpuHun cynepno3unuu Cul.
Cuina ynpyroctu. 3akoH ['yka. Cunna TpeHus: cujia TPEHUS CKOJIBKEHUS, CUjla TPEHUS MTOKOs, IPYTrue BUABI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEeHHE CBOOOHOTO najeHus. JBkenue miuaHet Bokpyr CoHia.
IlepBas kocMHu4decKass CKOpocTb. HEBECOMOCTD U Meperpys3KH.
PaBHOBecue maTepuanbHOl TOUKM. AOCOMIOTHO TBEPAOE Teno. PaBHOBecwe TBEPAOro Tena € 3aKPEIIEHHOW OCHIO
BpamieHus. MomeHT cuibl. LleHTp TsbkecTH.
Nmnynsc tena. 3meHenne umnyisca. FMIrysnbe cuiibl. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE JBUKEHUE.
Mexanuueckass pabora W MOIIHOCTh. PaboTa cui TSOKECTH, YNPYroctd, TpeHus. CBs3b 3HEPrud U padOTHI.
[loTeHnManbHass JHEPTUsl TeJa, NOAHATOTO HAJ TMOBEPXHOCTBIO 3eMJIM. [loTeHIManbHAs HSHEPTHS CKATOW MPYKUHBI.
Kunetnueckas sHeprus. TeopeMa 0 KHHETUYECKON IHEPTUU. 3aKOH COXPAHEHMSI MEXaHUYECKOW SHEPTHUH.
Jemoncmpayuu.
Habitoienne MexaHn4eckoro JBUKEHHsSI TeJla OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.
CpaBHEHUE IMyTEW U TPACKTOPUHN JBH>KEHUS OJJHOTO U TOTO KE TeJIa OTHOCUTEIBHO PA3HBIX TEJ OTCUETA.
N3mepenne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSI.
HccenenoBanne npu3HaKoOB PaBHOYCKOPEHHOI'O IBUKEHUS.
HabutoieHue 1BMKEHUs Tesla 0 OKPYKHOCTH.
HaGnrogenne MexaHWYecKUX SBJICHHMM, MPOUCXOAIMX B cucTeMe oTcuéra «Temexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBU’KEHUH OTHOCHUTENIbHO KaOuHeTa (PU3UKU.
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7. 3aBHCUMOCTb YCKOPEHMS T€JIa OT MACChI T€JIa U JCUCTBYIOIIEH HA HETO CUJIBI.
8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEJL.

9. M3MeHeHue Beca Tena npu yCKOPEHHOM JBUKEHUH.

10. [Tepenaya ummnynbca npu B3aUMOJICUCTBUM TE.

11. [IpeoOpa3zoBaHus SHEPTUM MPU B3aUMOICUCTBUU TEll.

12. CoxpaHEeHHUE UMITYJIbCA TPU HEYIIPYTOM B3aUMOJICHCTBUU.



13. CoxpaHeHHe UMITYJIbCa TP a0COFOTHO YIIPYTOM B3aUMOJICHCTBUMU.
14. HabnrogieHre peakTUBHOTO ABMKCHHUSI.
15. CoxpaHEeHHE MEXaHUYECKOM SHEPTUH MPU CBOOOTHOM MaCHUU.
16. CoxpaHEeHHE MEXaHUYECKOM SHEPTUH MPU IBUKCHUH TeJla MOJT JCUCTBUEM TPy KUHBI.
Jlabopamopnwie pabomel u onvimol.
1. KoncTpyupoBanue TpakTa Jyisi pa3roHa U JAJIbHEHIIIEro pABHOMEPHOTO IBUKEHUS IIapUKa W TEJICKKHU.
Ornpenenenue cpeaHel CKOPOCTU CKOJIBKEHUS OpyCcKa WM IBUKEHUS IIapyKa M0 HAKJIOHHOM MJIOCKOCTH.
OnpeneneHue yCKOpeHUs Tejla Py paBHOYCKOPEHHOM JIBUYKEHUH 10 HAKJIOHHOM TIJTIOCKOCTH.
WccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU TIPU PABHOYCKOPEHHOM JIBUYKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka rumnoTe3bl: €ciau Mpu PaBHOYCKOPEHHOM JBMXKEHUM O€3 HayaJdbHON CKOPOCTH MYTH OTHOCATCS Kak s
HEUETHBIX YHUCEJ, TO COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJITMHAKOBHI.
Hccnenoanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JaBJICHUS.
Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.
Onpenenenne KECTKOCTU NPYKUHBI.
Onpenenenue padoThl CUITBI TPEHUS ITPU PABHOMEPHOM JABUKEHHUH TeJa 0 TOPU30HTATBLHON OBEPXHOCTH.

10. Onpenenenne pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME Tpy3a C UCIOJIb30BAaHUEM HEMOABMIKHOTO U TMOJBHUKHOTO

0JIOKOB.

11. I3ydyeHue 3aKkoHa COXpaHEHUS! SHEPTHUH.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHbI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUM: MEPUO/I, 4aCTOTa, aMILIUTyAa. MaTeMaTU4eCKuid u
NPYKUHHBIN MasTHUKU. [[peBpaiiienre sHepruu npu Kojie0aTeIbHOM JIBUDKEHUU.

3aryxaromiue kojiebanus. BreiHykaeHHbIC KojeOaHus. Pezonanc. Mexanumdeckue BOJIHBL. CBOHCTBAa MEXaHHYECKHX
BOJH. [IpoponbHBIE M TOINEpeYHbIE BOJHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHHs. MexaHWyecKue BOJHBI B
TBEPJIOM TEJIE, CENCMUYECKUE BOJIHBI.

3ByK. [ pOMKOCTB 3ByKa U BhicOTa TOHA. OTpaxkeHue 3Byka. IHGpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.
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Habmonenue xonebanuii Tei moa AeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabitoieHue BbIHYKIE€HHBIX KOJIE0aHUI U pe30HaHCcA.

PacnipocTpanenne npoAoabHbIX U TONEPEUYHBIX BOJIH (HA MOJEINN).
Habmoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKHM PE30OHAHC.
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Jlabopamopnwie pabomel u onvimol.

Omnpenenenre 4acTOThI U Meproia KojieOaHUN MaTEMaTHYECKOTO MasITHUKA.

Omnpenenenre 4acTOThI U eproia KoJIeOaHUN MPYKUHHOTO MasiTHUKA.

UccnenoBanue 3aBUCUMOCTH Teproia KojaeOaHui MOABEIICHHOTO K HUTU IPy3a OT JIJIMHBI HUTH.

UccnenoBanue 3aBUCUMOCTH Teproia KojaeOaHui MpyKMHHOTO MasiTHUKA OT MacChl rpy3a.

[IpoBepka HE3aBUCUMOCTH MEPUOIa KoJIeOaHUH Tpy3a, MOJIBEIICHHOTO K HUTH, OT MacChl rpy3a.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh Mepuoda KoJieOaHUN NPYKUHHOTO MasiTHUKA OT Macchl Tpy3a u
AKECTKOCTH MPYKUHBI.

7. W3MmepeHue yckopeHus CBOOOIHOTO MaJICHHUS.

A A

Paszges 10. DieKTpOMarHuTHOE 1M0JI€ U JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIe.  DJEKTPOMAarHuTHble  BOJIHBL.  (CBOMCTBA  3JIEKTPOMAarHUTHbIX  BosiH.  [IIkama
ANEKTPOMArHUTHBIX BOJIH. VICTIOJIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupojaa ceera. CKOpocTh cBeTa. BoHOBEIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBoONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3yuyeHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIbI0 MOOMIIBHOTO Tele(OoHa.

Pa3nen 11. CBeToBbIe ABJICHHUS.



JlyueBasg monenps ceta. Mctounuku cera. IIpsmonuneiiHoe pacnpocTpaHeHue cBeta. 3arMeHus ConHua u JIyHbL
OTtpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKeHHUs CBETA.
[Ipenomnenue cBera. 3akoH npenomieHus cBera. [logHOe BHyTpeHHEE OTpa)keHHE CBeTa. VCmosib30BaHHE MOJHOTO
BHYTPEHHETO OTPAYKEHHS B ONTUYECKUX CBETOBOAAX.
Jlunza. Xox mydeit B nmuH3e. OnTtrueckas cucrema (oroammapara, MUKPOCKOIA M TeJeCKoma. [ 71a3 Kak onThdecKas
cucteMa. ban3opyKocTh U JanTbHO30PKOCTb.
Pasnosxxenue 6enoro csera B criekTp. OmnbiTel HptoToHa. CrioskeHue CeKTpaibHbIX IBETOB. Jlucmepcus cBeTa.
Jlemoncmpayuu.
[IpssMmonmHEHOE pacpOCTPAaHEHUE CBETA.
OtpaxeHune cBeTa.
[Tonyyenue n300pakeHUi B IMIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue caera.
OnTuyecknuii CBETOBOJ.
Xoa mydeii B cOOUparomieit JInH3e.
Xox Iy4yer B pacCEenBAIOIIEH JINH3E.
[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.
[Tpuniun aeiicTBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOIIA.
10. Moaens ri1asa.
11. Pa3noxeHue 6e10ro cBeTa B CIEKTP.
12. [lony4yenue 6em0ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimol.
1. HccnenoBaHue 3aBUCHMOCTH yIila OTPaXEHUS! CBETOBOIO JIyda OT yIJia MMaICHHUS.
2. W3ydeHue xapakTepUCTUK U300pakeHUs MpeIMeTa B INIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCUMOCTH yTJla IPEJIOMJIEHUS] CBETOBOTO Jiyda OT yria MaJeHus Ha TPaHUIIE «BO3TYX—CTEKIO».
4. TlomyueHue U300paKEHUI C TOMOIIBIO COOMPAIOIICH JTUH3BI.
5. Ompenenenue POKyCHOT0 pacCTOSHUS U ONTUYECKON CUJIbI COOMPAIOIIEH JTHH3BI.
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6.
7.

OnbITHI 1O Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.
OmnbITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU WX HAOIIOJCHUN Yepe3 IBETOBBIC (DUIIBTPHI.

Pa3znena 12. KBanroBble IBJI€eHUS.

OmnsiTel Pesepdopna u nnanerapHas mozens atoma. Mojens atoma bopa. Mcnyckanue U noriaomneHue cBeTa aTOMOM.
KBanTel. JInHelyaTsie CIEKTPBHI.

PannoaktuBHOCTE. AJbda, OeTa- U ramma-uznydenusa. CTpoeHre aTOMHOTO sijipa. HykiioHHas Mozelb aTOMHOTO sipa.
N3otonel. PanroaktuBHbIe npeBpanienus. [lepuoa nomypacmnanga aTOMHBIX SIIEP.

SnepHble peakuyy. 3aKOHbI COXpPaHEHUS 3apsII0BOIO U MAaCCOBOI'O YHUCEIN. DHEPTUs CBSI3M aTOMHBIX s1ep. CBA3b MacChl
v sHepruu. Peakuyu cunaTtesa u nenenus saep. Mecrounuku sHeprun ConaHua U 3BE37.

Anepnas sHepreTuka. [[elicTBUsA paguOaKTUBHBIX U3IYYEHHUN HA JKUBBIE OPraHU3MBI.

Jemoncmpayuu.

1
2
3
4.
5
6

CrexTpbl U3Ty4eHUsI U TTOTJIONICHHUS.

CrexTpbl pa3IMvHbIX Ta30B.

CnekTp Bogopo/a.

Habnronenue tpexoB B kaMmepe Busbcona.

Pabora cuéTtunka HOHU3UPYIOLIUX U3TYyYSHUH.

Perucrparius nznydeHus NpupoIHbIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

HaGnrogeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUYEHHS.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUHU YACTULIBI IO TOPMO3HOMY ITyTH (110 oTOrpadusim).
N3mepenne paguoakTUBHOTO (poHa.

IHoBTOpUTEIBbHO-00001AIOIINI MOIYJIb.

[ToBTOpUTENTHEHO-0000MIAIOIINI MOAYIIH MPETHA3HAUCH JJISI CUCTEMATHU3aIluU U 0000ITEHUST TPEIMETHOTO COICPKAHUS
U ONBITa JCSITCIBHOCTH, MPUOOPETEHHOTO TPH W3YUYCHUU BCEro Kypca (M3WKH, a TaKXe JUIsl TOJATOTOBKH K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMeHY M0 (pU3HUKE JJIs1 00yUaroIIMXCsl, BRIOPABIIMX 3TOT yU€OHBIN MpeaMeT.



[Ipy w3ydeHMH AAHHOTO MOXYJS PEATU3YKOTCS M CHCTEMATU3UPYIOTCS BUJBI JIESITEIBHOCTH, HAa OCHOBE KOTOPBIX
oOecrieunBaeTCsl JOCTHKEHUE TPEAMETHBIX W METANpPEIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0ydeHHs, (HOPMHUPYETCS
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB MCCIEAOBAaHUS SIBIICHUI NMPUPOJbI U TEXHUKH, OBJIAJICHUE
YMEHUSIMU OOBSICHATh (PU3NUYECKUE SIBJICHUS, IPUMEHSSI TIOJIyYeHHbIEC 3HAHUS, pellaTh 3a/1a4d, B TOM YHCJIE KaUeCTBEHHBIC U
AKCIIEPUMEHTAJIBHBIE.

[IpuHIIMTIHATEHO JEATEILHOCTHBIA XapaKTep MTaHHOTO pa3zjielia peam3yercs 3a CU€T TOTO, YTO OO0ydJaromuecs
BBINOJIHSIOT 33/IaHUS, B KOTOPBIX UM IIPEIJIaraeTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHUHM PACIO3HABATh U HAyYHO OOBACHATH (PU3NYECKUE SBJICHUS B OKPYXKAIOIIEH MPUPOE U
[IOBCEJHEBHOM KU3HU;

WCIIOJB30BaTh HAYYHBIE METOJbI HUCCIENOBaHUsl (U3UYECKUX SBJICHUM, B TOM 4YHCIE [JIsi MPOBEPKU THUIOTE3 U
MOJYYEHUS TEOPETUUECKUX BBIBOJIOB,;

OOBSACHATh HAyYHbIE OCHOBBI HamOoJiee BaKHBIX JOCTHXKEHHM COBPEMEHHBIX TEXHOJIOTHM, HAmpuMmep, MPaKTHYECKOTO
HCIOJIb30BaHUsl PA3JIMUYHbIX UCTOYHUKOB SHEPIrUM Ha OCHOBE 3aKOHA IIPEBPAILLECHUS U COXPAHECHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3ukum Ha ypOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUsS HAMpPaBICHO Ha JOCTIKCHHE JWYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6paBOBaTCJ'IBHI)IX PE3YyJIbTATOB.

B pesynbrare uzyuenus ¢Gu3MKu Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHus y oOydaromierocs OyayT chopMHpOBaHbI

CICAYIOMUC JTUIHOCTHBIC pC3YJIbTAThI B YaCTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBJICHUE UHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOMN (PU3NUYECKON HAYKU;

— LIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTb K aKTMBHOMY YYacTHIO B OOCYXJCHUU OOIIECTBEHHO 3HAYMMBIX M 3THUUYECKHX MPOOJIEM, CBSI3AHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JTOCTIKEHUI (PU3UKU;

— OCO3HaHHUE BaXHOCTH MOPAIbHO-3TUYECKUX MPUHIIMIIOB B I€ATEILHOCTH YYEHOTO;

3) 3cTEeTH4eCKOTr0 BOCIIUTAHMSA:

— BOCIIPUSATHE DCTETUYECKUX KauyecTB (PU3NUECKOW Hayku: €€ TapMOHUYHOTO TOCTPOCHHS, CTPOTOCTH, TOYHOCTH,
JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUMA:

— OCO3HaHHE IIEHHOCTH (PM3MUECKOM HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTHH,
BAXKHEHUILIEN COCTABIISIIOLIEN KYJIBTYPBI;

— pa3BUTHE HAYYHOU JH0003HATEILHOCTH, HHTEPECA K UCCIIEA0BATENBCKON IEATEIbHOCTH;

5) dpopmupoBaHus KyJbTYPHI 310POBbS U IMOLMOHAJIBHOI0 0JIAT OOy M

— OCO3HaHWE IIEHHOCTH 0e30macHOro oOpas3a J>KM3HW B COBPEMEHHOM TEXHOJOTUYECKOM MHPE, BAXKHOCTU TPABUII
0e30macHOr0 TOBEJACHUSI HAa TPAHCIOPTE, Ha JOpOrax, C AJIEKTPUUYECKHUM U TEIUIOBBIM OOOPYIOBaHHEM B JIOMAITHUX
YCJIOBUSIX;

— c(hOpMUPOBAHHOCTH HABbIKA pedIeKCHH, MPU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TAKOTO e TpaBa y APYroro 4eIoBeKa;



e 6) TPYAOBOIO0 BOCIIUTAHMA:

e — AKTUBHOE YYacCTHE€ B PEIICHUHU MPAKTHYECKUX 3aJ1au (B paMKaX CeMbH, 00pa30BaTEIbHOM OpraHU3alliK, ropojia, Kpas)
TEXHOJIOTHYECKOU M COLIMAIbHOW HaNpaBIEHHOCTH, TPEOYIOIIUX B TOM YHUCIE U (PU3UIECKUX 3HAHUM;

e — HHTEPEC K MPAKTUYECKOMY M3YUYCHHIO IPO(ECCHid, CBI3aHHBIX ¢ (DU3UKOM;

e 7)3K0JIOrHY€CKOr0 BOCIIUTAHUA:

e — OpHEHTAIWA HAa PUMEHECHHE GU3NYCCKUX 3HAHUU JIJIS PEIICHHS 3a/1a4d B 00JIaCTH OKPYXKAIOMIEH Cpebl, IIIAaHUPOBAHUS
MIOCTYIKOB M OLICHKH WX BO3MOJKHBIX TTOCJICICTBUM SISl OKPY’KAIOIIEH CPeIbl;

e — OCO3HaHHUE III00AJLHOIO XapaKTepa IKOJIOTHIECKHUX MPOOJIEM U IIyTeH X pelieHus;

e 8) azanTanmum K M3MEHSIIOIIUMCS YCJIOBUSIM COUMAJILHOM M MPUPOAHOI Cpebl:

e — TOTPEOHOCTHh BO B3aWMOJICHCTBUM TIPH BBIMOJHECHUU HCCJICAOBAHWN M TPOCKTOB (U3MUECCKOW HAIPaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSAM APYTHX;

e — IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ICSITEIbHOCTb;

e — MOTPEOHOCTH B ((OPMHUPOBAHUH HOBBIX 3HAHHM, B TOM YHCIIe (DOPMYIUPOBAThH UIEH, TTOHITHS, THIIOTE3BI O (DU3UIECKHIX
00BEKTaX M SIBICHHSIX;

e — OCO3HaHHUE Je(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (DU3UKHU;

e — IJTJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3UICCKUX 3HAHUI;

e — CTpPEeMJICHHC AaHAIM3UPOBATh M BBIABISTH B3aUMOCBS3M IIPUPOJBI, OOIIECTBA M DKOHOMHUKH, B TOM YHCIE C
HCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

e — OIIEHKA CBOMX JCHCTBUH C YUETOM BIHMSHHS Ha OKPYKAIOIIYIO CPETY, BO3SMOXKHBIX TJI00TbHBIX MTOCIIECICTBHM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrate ocBoeHUs MporpaMmbl 1o (U3MKEe Ha YPOBHE OCHOBHOI'O OOIEero 00pa3oBaHus y 00ydaromnierocst OyayT
chopMHpPOBaHbI MeTamNpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE I[MO3HABATEIbHBIC YHUBEPCAIbHBIC Y4EOHBIEC ICHCTBUS,
KOMMYHUKATHUBHBIC YHUBEPCAIbHBIC YUCOHbIE ICUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YICOHbBIE TCHUCTBUS.



Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

Ba3oBble Jiornyeckue aeiicTBHA:

BBISIBIIATH U XapaKTEPHU30BaTh CYMIECTBECHHBIC TPU3HAKN OOBEKTOB (SIBIICHUN);

yCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCU(DHUKAITNN, OCHOBAHHMSI 711 000OIIECHHS 1 CPAaBHCHMUS;

BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMBIX (haKTaX, JaHHBIX U HAOIIOACHUSIX, OTHOCSIIIMXCS K
(U3NIECKUM SBIICHHSIM;

BBISIBJISITh TIPUYUHHO-CIICACTBCHHBIE CBSI3W TPHU W3YYCHUH (DM3MUECKUX SIBJICHUU U TPOIECCOB, JETaTh BBIBOABI C
WCIIOJIb30BAaHWEM JCHYKTUBHBIX ¥ WHIYKTUBHBIX YMO3aKIIIOUCHHM, BBIABUTATh THUIIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKUX BEJIMYUH,;

CaMOCTOSITENILHO BBIOMpaTh CIOCO0 pelieHus ydeOHOM (Qu3nyeckod 3amauyu (CpaBHEHHWE HECKOJIBKUX BAapUAHTOB
pernieHus1, BEI0Op Hanboee MOAXOASIIET0 C YYETOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUER).

Ba3oBble ucciieqoBareLbCcKue 1eCTBUA:

HCITOJTH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;

MIPOBOJIUTH 10 CAMOCTOSITEIPHO COCTABJIEHHOMY TUIAHY OTBIT, HECIOXKHBIA (PU3NUECKHUIA IKCIIEPUMEHT, HEOOIBITIOE
UCCleI0BaHNnEe (PU3NYECKOTO SBJICHUS,

OIICHMBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTb HH(OpPMAIMIO, TOIYYECHHYI0 B XOJI€ HCCJICIOBAHMS WU
IKCIIEPUMCHTA;

CaMOCTOSITENIbHO (PopMynupoBaTh 00OOIIEHHUS] M BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO HAOJIOJEHUS, OIbITA,
WCCIICTOBAHMS;

IPOTHO3UPOBATh BO3MOKHOE JajbHEHIIee pa3BUTHE (DU3UUYECKUX MPOIIECCOB, & TAKXKE BBIIBUTATh MPEATOIOKECHUS
00 WX pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pabora ¢ undopmaunmeii:

NPUMEHSATh Pa3IMYHBIC METO/ABI, HHCTPYMEHTBI W 3aIpPOChl MPHU IMOWCKE W O0TOOpe WHGOPMAIMH WU JTaHHBIX C
y4ETOM TMIPEIIIOKEHHOM yaeOHOH (hM3UUECKO 3a/1a4u;
aHAIM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAIIUIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHHUS;



CaMOCTOSITENIbHO BBIOMpATh ONTUMAaJbHYI0 (hOopMy mpenacTaBieHHs HWHOOPMALMUA U WILIIOCTPUPOBATH pEIIaeMble
3aJ1a4y HECJIOXKHBIMU CXEMaMHU, AUarpaMMaMu, HHOU rpadUKoN U X KOMOMHAIIUSIMH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

B XOJIe 0OCYXKJeHUsl Yy4eOHOro Marepuaia, pe3ysibTaToB J1abOpaTOpHBIX padOT M MPOEKTOB 3a/laBaTh BOIPOCHI MO
CYIIECTBY O0OCYXJaeMON TeMbl M BBICKA3bIBaTh WJICH, HAIICJICHHBbICE HaA PpEIICHUE 3aJauyd U MOJACp:KaHue
OarokeyIaTeIbHOCTH OOIIEHNS;

COTIOCTABISATh CBOM CYXKICHUS C CYXJCHUSIMHU APYTUX YYACTHUKOB AUAiOra, 0OHapy>KUBaTh pa3iN4he U CXOACTBO
MMO3UIINH;

BbIpakaTh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEACTABISATh PE3YJbTAaThl BBIMIOJIHEHHOTO (DU3WYECKOTO OmblTa (IKCIEPUMEHTa, HUCCIEI0BaHuUS,
MIPOEKTA);

NOHUMAaTh M HKCIOJIb30BaTh MPEUMYIECTBA KOMaHIHON M WHIUBUIYAIIbHONW paOOThl MPHU PEHICHUH KOHKPETHOU
busrueckoi mpoOIeMBI;

IPUHUMATh LEIU COBMECTHOW NIESITEIIbHOCTH, OPraHU30BBIBATh JEUCTBUS MO €€ JOCTHKEHUIO: PAaCIPENCIATh POJIH,
00Cy>XKJ1aTh MPOIECCHl U PE3yIbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBINIOJIHATh CBOIO YacTh palOOThI, JOCTUTAs KAUeCTBEHHOI'O pe3yJbTara MO CBOEMY HAIPaBJICHUIO U KOOPJIUHUPYS
CBOU JICUCTBUS C APYTUMH YJI€HAMH KOMaH/IbI;

OIICHMBATh KA4e€CTBO CBOETO BKJIaJla B OOMIMHA MPOAYKT MO KPUTEPUSIM, CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBUS.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH MMPOOJIEMbI B )KM3HEHHBIX U YUEOHBIX CUTYAIUIX, TPEOYIOMUX IS perieHus (U3nuecKux 3HaHuM;
OpUEHTHUPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHATUS PELICHUNA (MHAUBUIAYAJIBHOE, PUHATHE PEIICHHS B TPYIIIE,
OPUHATHE PELICHUHN TPy );



CaMOCTOSITENIbHO COCTABJIATH AJITOPUTM pELICHUS (PU3NYECKOW 3aJayd WM IJlaHa MCCIEAOBaHUS C Y4ETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh Mpe/iaraéMble BApUaHThl PEIICHHI;
Jes1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTpO.HB, IMOIUOHAJIbHbIN NHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U IIPEJIaraTh IUIaH €€ N3MECHEHUS;

OOBSACHATH MPUUHMHBI JOCTUKEHUS (HEIOCTUIKEHUS) PE3YyIbTaTOB JEATEIIbHOCTH, JaBATh OLIEHKY NMPUOOPETEHHOMY
OTIBITY;

BHOCHUTb KOPPEKTHUBHI B JEATEIBHOCTH (B TOM YHCJE B XOJ BBIIOJHEHUS (PU3NUECKOIO MCCIIECIOBAHUS MM IIPOEKTA)
Ha OCHOBE HOBBIX 0OCTOSITENILCTB, U3MEHUBILINXCS CUTYallU, YCTAHOBJIEHHBIX OLIIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTH C€OSl Ha MECTO APYroro 4ejoBeKa B XOJI€ CHOpa WIM AUCKYCCUU HA HAYYHYIO TEMY, TOHUMATh MOTHBBI,
HaMEpPEHHUs U JIOTUKY APYIroro;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpH pelieHUH (U3NYECKUX 3ajad WIM B YTBEPXKACHUAX HA HAyUHbIE TEMbI U
TaKO€ K€ IPaBO IPYyroro.

HHPEAMETHBIE PE3YJIBTATBI

K xoH1y oOyuenus B 7 Kjiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y
0Oy4Jaronuxcst yMEHUM:

UCTIOJb30BaTh MOHATHS: (U3MUECKHE U XHMUYECKUE SIBJICHUS, HAONIOJIEHUE, HKCIEPUMEHT, MOJEIb, T'MIOTe3a,
€IMHULBI (PU3MYECKUX BEJIWYMH, aTOM, MOJIEKyJla, arperaTHbleé COCTOSIHMSI BewiecTBa (TBEpHIOE, KHJKOE,
ra3zoo0pa3Hoe), MEXaHWYeCKOe JBWXKEHUE (paBHOMEpPHOE, HEPAaBHOMEpPHOE, MPSAMOJIUHENHOE), TpPACKTOPHUs,
paBHOJICUCTBYOMIAsA cuiia, nedopmaius (yrnpyras, IacTU4eckas), HEBECOMOCTb, COOOIAIOITUECS COCY/IbI,

paznuuath sBiIeHUs (auddy3us, TEIIOBOe NBUKEHUE YaCTHUI[ BEIIECTBAa, PABHOMEPHOE BHUKEHHE, HEPAaBHOMEPHOE
IBUKEHHE, WHEPIIMS, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPJBIX TEJN C 3aKPEIIEHHOW OChIO BpallleHus, Iepeaada
JaBJICHUS TBEPABIMHU TelaMH, XUAKOCTAMHU W Ta3aMmH, aTMoc(hepHoe IaBieHHe, TUIaBaHWE Tell, MpPEeBpallCHUs



MEXaHUYECKOIN PHEPIUHU) M0 ONUCAHUIO UX XapAaKTEPHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIIUX JAHHOE
duznyecKoe sBICHUE;

pacrno3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPYXKAIOLIEM MHUpPE, B TOM 4ucie (U3NUECKHE
SBJICHUSI B IPUPOJC: IPUMEPHI IBMXKECHMS C PA3JINYHBIMU CKOPOCTSIMH B JKUBOW U HEXKUBOU IIPUPOJE, NEHCTBUE CHUIIBI
TpPEeHHsI B MPHUPOJEC M TEXHUKE, BIUSAHUE aTMOCHEPHOTO JNABJICHHS Ha KHUBOW OpPraHu3M, IUIaBaHUE PbIO, phlYaru B
TEJIE YEeJIOBEKa, MPU 3TOM MEPEBOAMUTH NMPAKTHUECKYIO 337adyy B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKy) GU3HUECKUX SIBICHUI;

ONUCHIBaTh W3YUYEHHBIE CBOMCTBA T€NI U (PU3NYECKUE SBIICHUS, UCIONB3Ys (U3NUYECKUE BEINYMHBI (Macca, 00bEM,
IUJIOTHOCTH BEILECTBA, BPEMsl, IIyTh, CKOPOCTb, CPEIHsAS CKOPOCTh, CUJIa YIIPYIOCTH, CUJIA TSXKECTH, BEC TEJa, CUJIA
TpeHusi, JaBlieHue (TBEPAOro Tena, >KUJKOCTH, ra3a), BbITAJKHUBAIOLIAs CHUJIa, MEXaHWYecKkas padoTa, MOIIHOCTH,
IJIEYO CHJIbI, MOMEHT CHJIbI, KO3((ULIHUEHT MOJE3HOr0 ACHCTBUS MEXAHM3MOB, KMHETHYECKas W IMOTEHUUAIbHAs
SHEPrusl), MpU ONUCAHUU MPABUIBLHO TPAKTOBATh (PU3NUYECKUI CMBICT MCIONb3YyEMbIX BEJIMUYMH, UX 00O3HAUEHUS U
€AMHULBI (PU3MYECKUX BEJIMYMH, HAXOJIUTh (POPMYJIbI, CBS3bIBAIOIINE AAHHYIO (PU3NYECKYIO BEJIMUHUHY C JIPYTUMHU
BEJIMUMHAMU, CTPOUTH I'paUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJIECHUS M MPOILECCHI, MCHOJb3ys IpaBuia CIOKEHUS CUi (BIOJIb
oJHOM TipsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena, TpaBUJIO paBHOBecUs phiuara (OJI0Ka), «30JI0TOE
PaBUJIO» MEXaHUKHU, 3aKOH COXPAaHEHHUS MEXaHWYECKOM 3HEpPruM, NMpU STOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATH (U3UUECKUE SIBJICHUSA, TMPOLECChl M CBOWCTBA T, B TOM YHCIE€ U B KOHTEKCTE CHUTyalul
MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBIATh NMPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE n3 1-2
JIOTUYECKUX IIaroB C OMoOpod Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3WYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3a1a4u B 1—2 NeiCTBUS, UCTIONb3Ys 3aKOHBI U (POPMYJIBL, CBSI3bIBAIOIINE (PU3NYECKUE BETUUNHBI:
Ha OCHOBE aHAJIM3a YCJIOBUS 3a/1a4y 3alHUChIBATH KPATKOE YCIOBUE, MOJCTABIATh (PU3NUYECKHE BEIMYUHBI B (POPMYIIbI
U TPOBOJUTH pacy€Thl, HAXOAUTh CIPABOYHbIC JIaHHbIE, HEOOXOAMMBIEC [UJIi pEUIeHUs 3aJady, OLEHUBATH
PEATUCTUYHOCTH MOJTYYEHHON (PU3UYECKOM BETUYMHBL;



pacrno3HaBaTh NPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIH (PU3NYECKUX METOJOB, B OMHCAHUU HCCIEAOBAHUS
BBIJICTISITh TIPOBEPSiEeMOE MPENINoyioKeHne (TUIOTe3y), pa3nuyaTh M HHTEPIPETUPOBATH IMOJNYUYEHHBIM pe3yNbTar,
HAXOJUTh OMIUOKH B XOJ€ OIbITA, IeJaTh BBIBOJIBI MO €r0 pe3yjIbTaTaMm;

IPOBOJUTH OMBITHl MO HAOMIONCHUIO (PU3WYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB Tel: (POpMYyJIHpPOBATH
MIpOBEPsiEeMbIEC TPEANONOKEHHUS, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOTO 000pYyI0BaHUS, 3aMCHIBATh XOJI OTbITa U
(bopMyIMpOBaTh BHIBOIHI,

BBITIONHATh TMpsIMbIe HM3MEPEHUS PACCTOSHHUS, BPEMEHH, MacCchl Tela, O0BbEMa, CHJIBI W TEMIEpaTypbl C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX M IHUGPOBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUs MPUOOPOB C YUETOM 3aJaHHOU
a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (DM3MUECKON BEIWYMHBI OT JAPYrOW C HCIOJIb30BAHUEM MPSIMBIX
M3MEpEeHNil (3aBUCHMOCTH TYTH PAaBHOMEPHO [BIKYIIETOCS Tela OT BPEMEHH IBWKCHHS Tela, CHIBI TPEHUs
CKOJIbKEHUSI OT Beca Tella, KauecTBa 00pabOTKM MOBEPXHOCTEH TEN W HE3aBUCUMOCTU CHJIbI TPEHHUS OT IUIOIIAIH
COTIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTH OT YIUIMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00BbEMA NOrpyKEHHON
YacTH TeNa U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU TeNa, OT IIyOUHBI, HA KOTOPYIO IIOTPYKEHO
TEJ0, YCIOBUW IJIaBaHUA TEJ, YCIOBHIM paBHOBECHs pbhluara M OJOKOB), y4aCTBOBATh B IUIAHUPOBAHUU y4€OHOTO
WCCIIEIOBaHMs, COOMPATh YCTAHOBKY W BBITIOJNHATH HM3MEPEHUs, CIeays MPEAoKeHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEJIIMYMH B BUJE MPEAJIOKEHHBIX TaOIUL U rpaduKoB, 1enaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEIOBaHMS;

MPOBOANTH KOCBEHHBIE M3MEPEHHs (U3MYECKUX BEIMYUH (TUIOTHOCTH BEIIECTBA JKUIKOCTH M TBEPJOTO Tela, CHIa
TPEHHsSI CKOJIbKEHUS, TaBJICHUE BO3/yXa, BRITATKUBAIOIIAS CHJIA, JECHCTBYIONIAs HA TIOTPYKEHHOE B KHUAKOCTH TEJIO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYs MPEI0OKEHHOW HHCTPYKIIUH: TTPH BHITIOTHEHUN
U3MEpEeHH coOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIISATH 3HAYEHHE HCKOMOM BEJIMYHUHBI;

coOI01aTh TIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIPpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHHUEM;

yKa3bIBaTh TPHUHIMIBI JEHCTBUS TNPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETp, TUHAMOMETD,
COOOIIAIOIIUECS COCYIbI, 0apOMETp, phIvar, MOABMKHBIN 1 HETIOABIKHBIN 070K, HAKIIOHHAS TIJI0CKOCTH;



e XapaKTepU30BaTh MPHUHIIMIIBI AEHCTBHS U3yUYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPONCTB C OMOPOM Ha UX OMUCAHUS
(B TOM 4Hcne: MNOAIIMIHUKH, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN IIPECC, MAHOMETP, BBICOTOMED,
HOPIIHEBOM HACOC, apEOMETP), UCIIOJIb3YSl 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUYECKHUE
3aKOHBI U 3aKOHOMEPHOCTH;

e TPHUBOJIUTH MPUMEPHI (HAXOAUTH UH(POPMAILIMIO O TPUMEpaX) MPAKTUIECKOTO MCIMOJIb30BaHUs (PU3NUECKUX 3HAHUH B
MOBCETHEBHON JKM3HM JUIsi obOecrieueHHs: Oe30macHOCTH Tpu oOpallleHHd C NpudopaMu U TEXHUYECKUMU
YCTPONCTBAMHM, COXPAHEHHUS 310POBBS U COOJIIOIEHUS HOPM 3KOJOTMYECKOI0 MMOBEJEHUS B OKPYKaIOIIEH Cpee;

e OCYUIECTBJIATh OTOOpP MCTOYHUKOB MHpoOpManuu B MIHTEpHETE B COOTBETCTBUHU C 33JaHHBIM IIOWCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOLIMXCA 3HAHUM M MyTEM CPaBHEHMs PaA3IMUYHBIX HMCTOYHHMKOB BBIACIATH MH(POpPMAILMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBOM UM MOKET OBITh HETOCTOBEPHOM;

e HCIOJb30BATH MPHU BBINOJHEHUU YUYEOHBIX 3aJaHUN HAYyYHO-TIOMYJSIPHYIO JIUTEpaTypy (PU3MYECKOro conaepkaHus,
CIpaBOYHbIE MaTepUaibl, pecypchbl ceTh MIHTepHET, BlafeTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHuUs
MH(pOpPMaAIMHU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO37aBaThb COOCTBEHHbIE KpAaTKHWE MUCHBMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE 2—3 HMCTOYHUKOB HMH(pOpMaLUu
(pU3HUECKOro COAEpKaHUsA, B TOM 4YHUCIE MyOJWYHO JenaThb KpaTKUE COOOIIEHHS O pe3yibTaTax MPOEKTOB WIU
y4eOHBIX HCCIEJOBaHUM, MPU 3TOM TI'PAMOTHO HCIOJIb30BATh M3YUYEHHBIM MOHATUWHBIN anmapatr Kypca (QU3MKH,
CONPOBOX/IATh BBICTYIUICHHE NPE3CHTALNEN;

e IIpYU BBINOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpenessiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4aMU, CICAUTH 3a BBIIOJIHEHUEM IJIaHA JIEWCTBHM, aIeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA/
B JICATEIBLHOCTb IPYIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOILIKX.

K xoH1y oOyuenus B 8 kiiacce nmpeMeTHbI€ pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y

00y4Jaronuxcst yMEHUM:

e HCIOJB30BATh NOHATHS: Macca W pa3sMEPbl MOJIEKYJ, TEIUIOBOE JABMKEHHUE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHMSI BELIECTBA, KPUCTAJUIMYECKHME W aMOp(HBbIE Teja, HACHIIICHHBIM M HEHACHIIIEHHBIA Map, BIAKHOCTb
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSAS SHEPIusi, TEIJOBOM JBUTaTEelb, B3JIEMEHTAPHBIA AJIEKTPUUECKUN 3apsij,
AIEKTPUYECKOE I10JI€, IPOBOJIHUKHU U TUDJIEKTPUKH, TOCTOSIHHBIA 3JIEKTPUUECKUI TOK, MATHUTHOE T0JIE;



paznuyaTh SBJICEHHA (TEIUIOBOE pACIIMPEHUE U CKaTHe, TeIUlonepenadya, TEIUIOBOE PAaBHOBECHE, CMAadHWBaHUE,
KalWUISIpHbIE SIBJICHUS, HWCIApPEHWE, KOHACHCAlUs, IUIaBJICHHE, KpUCTauM3alus (OTBEpJAEBAHHE), KHUIIEHUE,
Teruionepeaaya (TEIIONPOBOJHOCTh, KOHBEKIIUS, HW3JIYYEHHE), OSJCKTPU3AlMs Tel, B3aUMOJEHCTBHUE 3apsoB,
JNEUCTBUS DIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJECHCTBUE MAarHUTOB, JIEUCTBUE MArHUTHOTO TOJISI HA
IIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAsI MHIYKLHS) IO ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OMNBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYXKAIOUIEM MHUpE, B TOM uucie (hu3nueckue
SABJIEHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHUE WM KAlWJUISIPHBIE SIBICHUS B MPUPOAE, KPUCTAUIBI B MPUPOJE,
nznydenue CoisiHLA, 3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, oOpa3oBaHHE pOCHI, TyMaHa, WHeEs, CHera,
ANEKTPUYECKUE SIBJIEHUS B arMmocepe, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE IMOJi€ 3eMi, Apend
IIOJIKOCOB, POJIb MATHUTHOTO TOJISL JUISl JKU3HU Ha 3eMile, MOJSPHOE CUSHUE, NPU 3TOM NEPEBOJMUTH MPAKTUYECKYIO
3aj1a4y B y4EOHYIO, BBIIETATh CYIIECTBEHHbBIE CBOMCTBA (PU3HAKH) (PU3UUECKUX SIBJICHUI;

ONUCHIBAaTh M3yYEHHBIE CBOMCTBA TeNl M (PU3NYECKUE SIBICHUSA, UCHOJB3YS (U3MUYECKUE BEIMUYMHBI (TEeMIepaTypa,
BHYTPEHHSISI DHEPIUs, KOJUYECTBO TEIUIOTHI, yAEJbHAsA TEIJIOEMKOCTH BEILECTBA, YIEIbHAs TEIUIOTA IUIABJICHUS,
yJelibHAsl TEIIoTa NapooOpa3oBaHMs, YAelbHAas TEIUIOTAa CrOpaHUs TOIUIMBA, KO3(P(PUUMEHT MOJIE3HOTO NEUCTBUS
TEIUIOBOM MAIlIMHBI, OTHOCHUTEJIbHAS BIAXHOCTh BO3/yXa, OJJIEKTPUYECKUW 3apsii, CHJIAa TOKA, JJIEKTPUYECKOE
HanpsOKEHUE, COINPOTUBJIICHHE IPOBOJHUKA, YJIEIbHOE CONPOTHBIEHHE BEIIECTBA, paboTa U MOUIHOCTh
AJIEKTPUYECKOTO TOKAa), MPU OMHCAHUU MPABWJIBHO TPAaKTOBaTh (DU3MUECKUN CMBICI HCIOJb3YEMBIX BEJIMYMH,
0003HAaUEHUs W €AVHUIBI (U3UUYECKUX BEJIWYMH, HAXOAUTh (POPMYJbl, CBS3BIBAIOLIME AAHHYIO (PU3NYECKYIO
BEJIMYUHY C APYTUMU BEIMYMHAMU, CTPOUTH rpaMKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIHYNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (HU3MYECKUE SBIEHUS M MPOLECCHl, HCMOJIb3Yysl OCHOBHBIE IOJOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOEHHUS BEIIECTBA, MPHUHLMII CYHEpPHO3UIUU TMojell (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma s ydacTka nenu, 3akoH Jxkoyns—JIeHna, 3aKoH cOXpaHEHUs
SHEPTUH, IPHU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aITUCHIBATH €r0 MaTEMATUYECKOE BhIPAKEHUE;
OOBACHATH  (PU3MYECKUE TPOIECChl M CBOMCTBA TeJl, B TOM 4YHUCI€ M B KOHTEKCTE CHUTyalul
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISITh MPUUMHHOCIEICTBEHHBIE CBA3M, CTPOUTH OOBACHEHUE U3 1-2



JIOTUYECKHUX IIAaroB C OMOpPOM Ha 1—2 W3yYEeHHBIX CBOMCTBA (PU3WYECKHUX SBJICHHUM, (PU3MUECKHX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemiaTh pacuéTHbIC 3a7a4i B 2—3 IeHCTBUS, UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSA3bIBAIOIINE (DU3NUSCKUE BEIIMUNHBI:
Ha OCHOBE aHajW3a YCJIOBHUA 33Jla4d 3allMCBhIBATh KPATKOE YCIIOBHUE, BBIABISATH HEAOCTATOK JTAHHBIX JJIA PEIICHUS
3a/1aud, BBIOMpaATh 3aKOHBI U (OPMYJIbI, HEOOXOAMMBIC MIA €€ pelieHUs, MPOBOAUTH PacdéThl M CPAaBHHUBATH
MOJIYYeHHOE 3HAUCHHE (PU3NUECKON BETUIHHBI C U3BECTHBIMU JAHHBIMHU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PEIIUTHh MPU MOMOIMMN (PHU3NIECKUX METOMOB, WCIIOJB3Ys OIMHMCAHHEC
WCCIICIOBAHUSI, BBIJICNATh IPOBEPSEMOE TPEAINOJI0KEHUE, OLEHUBATh MPABUIBHOCTh TMOPSAKA TPOBEIACHUS
HCClIeI0BaHMs, JIeJaTh BHIBOJIBI;

MIPOBOAUTH ONBITHI MO HAOIIOACHUIO (U3UYECKUX SIBJICHUU WM (PU3UYECKUX CBOMCTB Te (KANMWUIAPHBIC SIBICHUS,
3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro o0hEéMa, TeMrepaTypbl, CKOPOCTH Ipoliecca OCThIBAaHUS M HArpeBaHUs MpU
U3JIYYCHUU OT I[BETa M3JIydaromiel (TMOrJIoIaroIiei) MoBEepXHOCTH, CKOPOCTh HCIAPEHMS BOJBI OT TEeMIIEpaTyphbl
KUAKOCTA M IUIOMAAM €€ TMOBEPXHOCTH, OJJEKTpU3alMd TEJI W B3aUMOJCHUCTBHE DIICKTPUYECKUX 3apsJIOB,
B3aUMO/JICMICTBUE TTOCTOSIHHBIX MAarHWTOB, BHU3YAJIM3allUsl MArHUTHBIX II0JIEH IOCTOSHHBIX MAarHWUTOB, JEUCTBUS
MAarHUTHOTO MOJISI Ha MPOBOJAHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHUTA, CBOMCTBA AJIEKTPOJIBUTATENS MOCTOSIHHOTO
TOKa): (hOPMYJIMPOBATH MPOBEPSIEMbIC MPEINOIOKEHUS, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYA0BaHUS,
OTIMCBIBATH XOJ OIBITAa U (POPMYITUPOBATH BHIBO/IHI;

BBITMIOJIHATH TPSMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BJIAKHOCTH BO3/lyXa, CHJIbI TOKA, HAIPSIKCHUSA C
HCTIOJb30BAaHUEM AHAJIOTOBLIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEJIWYMH, CPABHUBATH PE3YyJbTAaThl U3MEPEHUM C
y4ETOM 3aJIaHHOU a0COTIOTHOU MOTPEIIHOCTH;

MPOBOAUTL HWCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIWYUHBI OT JIPYTOM C HCIOJIB30BAaHUEM MPSIMBIX
U3MEpEHUH (3aBUCHMOCTD CONPOTUBIICHUS IIPOBOIHUKA OT €T0 JUTMHBI, IUIOMIAAN TOTICPEYHOTO CEUCHUS U yACIIBHOTO
COITPOTHUBIIEHUS BEIIECTBA MPOBOJHHUKA, CHJIBI TOKA, UAYLIETO Y€PE3 MPOBOJHUK, OT HAIPSLKEHUS HA MPOBOJHHUKE,
UCCIIEIOBAHUE TIOCJICIOBATEIBHOTO W MapaJlJIeIbHOTO COCIUHEHUN MPOBOJHUKOB): IJIAHUPOBATH HCCIIEIOBaHUE,
coOMpaTh YCTAaHOBKY W BBIMIOJHATH HM3MEPEHUS, CIEays TMPEeIOKCHHOMY IUIaHy, (UKCUPOBATh pe3yJbTaThl
MOJTyYeHHOM 3aBUCUMOCTH B BU/IE TAOJIUII U TPa(UKOB, A€TIaTh BEIBOBI IO pe3yIbTaTaM UCCIIEIOBAHMS;



MPOBOANTH KOCBEHHbIE H3MepeHus (PU3M4ecKux BeNW4MH (yAelbHas TEIIOEMKOCTh BEIIECTBA, COMPOTHBICHUE
MPOBOHMKA, pabOTa U MOIIHOCTh AJIEKTPUIECKOTO TOKA): INIAHUPOBATH U3MEPEHUS], COOMPATh IKCIIEPUMEHTATbHYIO
YCTaHOBKY, CIEys MPEIIOKEHHOW HHCTPYKIIUHU, U BBIYUCIIATh 3HAUEHUE BEJINYNHBIL;

coOJII0/1aTh MpaBuiia TEXHUKHU 0€30MMacHOCTH IpH paboTe ¢ 1abopaTOpHBIM 000PYI0BAHHUEM;

XapaKTepU30BaTh MPUHIIUIIBI ACHUCTBUS N3yUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPONCTB C OMOPOI HA UX OMHMCAHUS
(B TOM 4HCIE: CHUCTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEPMETP, BOJIBTMETP, CUETUHK
ANEKTPUYECKOM SHEPIruH, 3JIEKTPOOCBETUTENbHBIE NPHOOPHI, HArpeBaTEIbHBIE AJIEKTPONPUOOPHl (IPUMEPHI),
AIEKTPUUECKUE TPEIOXPAHUTEIH, DIEKTPOMArHUT, 3JEKTPOJBHUIaTelh MOCTOSHHOIO TOKA), MCIHOJb3Yyd 3HAHUS O
CBOMCTBaxX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M HW3MEPHUTENbHBIE IMPUOOPHI MO CXEMaM U CXEMaTUYHBIM
pUCYHKaM (PKUJKOCTHBIM TEpPMOMETp, TEPMOC, MCUXPOMETpP, TUTPOMETP, ABUTATe]lb BHYTPEHHETO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbBl JJIEKTPUYECKUX LENEld C IOCIEHOBATEIbHBIM M NapaJlIeIbHBIM
COEIMHEHHEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AIEKTPUUECKUX LIETIEH;

OPUBOJAUTH IPUMEPHI (HAXOAUTh HH(OPMALIUIO O TIPUMEpax) MPaKTUYECKOrO UCIONIb30BaHUs (PU3MUECKUX 3HAHUN B
MOBCEHEBHOM >KM3HU JUIsl oOecnedeHus: Oe30lacHOCTH Mpu OOpalieHMH C NpudopaMH M TEXHUYECKUMU
YCTPONCTBAMU, COXPAHEHHUS 3I0POBBS U COOJIOJIEHUS HOPM 3KOJIOTMYECKOTO MOBEJIEHUS B OKPYKAIOLIEH Cpelie;
OCYIIECTBIIATh MOMCK MH(pOpMaLUK (PU3NUECKOro cojepxaHus B VHTepHETe, HA OCHOBE MMEIOUIMXCSA 3HAHUM U
NyTEM CPaBHEHUS JOMOJIHUTEIbHBIX HCTOYHUKOB BBIJIENATh HHPOPMALUIO, KOTOpas SBJISETCS MPOTUBOPEUUBON HUITH
MOKET ObITh HETOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBIIOJHEHUH YYEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO JUTEPATYpy (PU3UUYECKOTO COIAEpKAHMS,
CIIPaBOYHBIE MaTepHalIbl, pecypchl ceTu MHTepHeT, BIaAeTh NpruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
uH(OpMaIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC TMHCHMEHHBIE W KpPATKHE YCTHBIE COOOIIeHHs, 00001mas WHPOPMAIUIO U3 HECKOJIBKUX
UCTOYHUKOB (DU3MYECKOTO COJAEpX aHUSA, B TOM YHCIE MYyOJUYHO NPEACTaBIIATH PE3yJbTaThl MPOECKTHOM WU
UCCIIEN0BATEIIBCKON NIEATENBHOCTH, MIPU 3TOM T'PAMOTHO MCIIOJIb30BaTh W3YUYCHHBIM IOHATUMHBIA anmnapar Kypca
(u3MKH, COMPOBOXKIATh BHICTYIIJICHHE MPE3EHTAIUEH;



IpU BBIIIOJIHEHUU YUYEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3UUECKHX MPOLIECCOB PACIpPEAEsaTh OOS3aHHOCTH B
rpynIe B COOTBETCTBUU C IMOCTABJIECHHBIMU 33ja4aMH, CJIEIUTh 32 BBINOJIHEHUEM IIJIaHa ACHCTBUI U KOPPEKTUPOBATH
€ro, aJeKBaTHO OILICHUBAThb COOCTBEHHBI BKJaJ B JIE€ATENbHOCTh TIPYIIbI, BBICTPAUBATh KOMMYHUKAaTHBHOE
B3aUMOJENCTBHE, IPOSABIIASA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K xoniy oOyuenus B 9 kiiacce mpeIMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y
0Oy4JaronMxcsl yMEHU:

HCIIOJB30BaTh MOHATHUA: CHCTEMA OTCUYETA, MATEpUalbHAas TOYKA, TPACKTOPUSA, OTHOCHUTEIBHOCTh MEXAaHHYECKOTO
nBvKeHus, nedopmarus (ymnpyras, miacThudeckas), TpeHUe, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
HEePErpy3Ku, LEHTP TSKECTU, aOCOTIOTHO TBEPOE TEIIO, LIEHTP TSKECTU TBEPAOTO TEa, PABHOBECUE, MEXaHUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HHPPA3BYK U yJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IKaJia 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI MCITYCKAHUS U MOTJIOIIECHHUS, anb(a, OeTa- U raMMa-u3JIy4eHus,
U30TOIIBI, SIZICPHAs DHEPIETUKA,

pa3nuuaTh  sBJIEHUS (paBHOMEpPHOE M  HEPAaBHOMEPHOE NPSIMOJIMHEWHOE JIBI)KEHUE, PAaBHOYCKOPEHHOE
OpSMOJIMHEWHOE JBUKEHHE, CBOOOJHOE MAaJICHUE TEJl, pABHOMEPHOE JIBUKEHHE IO OKPYKHOCTH, B3aUMOJCHCTBHE
T€J, PEaKTUBHOE JABW)KEHHE, KOJIEOATEIbHOE NBM)KCHHE (3aTyXalollMe W BbIHYXKJICHHbIE KOJE€OaHHs), PE30HAHC,
BOJIHOBOE JIBMIKECHHE, OTPAKEHHUE 3BYKa, NMPAMOJIHMHEMHOE PACIpPOCTPAHEHUE, OTPAKECHHUE M IPEJIOMIICHUE CBETA,
[IOJTHO€ BHYTPEHHEE OTPaKEHUE CBETa, pa3jiokKeHHe OEoro CBeTa B CIEKTP M CJIOKEHHUE CIIEKTPaIbHBIX 1IBETOB,
JUCIEPCHUSl CBETa, ECTECTBEHHAs paJUOAKTUBHOCTb, BO3HHKHOBEHHE JIMHEMYAaTOrO CIIEKTpa HW3JIy4EHHs) IO
OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOMIMX JaHHOE (PU3NYECKOE SBJICHUE;
pacno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKpy»KarolleM Mupe (B TOM 4ucie (u3nvecKue
ABJIEHUS B NPUPOJIE: MPWINBBI U OTJIMBBI, IBMKEHNE TUIAHET COJTHEYHOM CHUCTEMBI, PEAKTUBHOE JIBUKEHUE JKHUBBIX
OpPraHU3MOB, BOCIPUATHE 3BYKOB JKMBOTHBIMM, 3€MIIETPSACEHUE, CEMCMUYECKUE BOJIHBI, IlyHaMH, 3XO0, LBETa TEI,
ONTUYECKUE SIBJICHUA B IMPHUPOAE, OMOJIOTHUECKOe ACWCTBHE BUIMMOIO, YIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO
U3ITyYECHU, €CTECTBEHHbIN paJUOaKTUBHBIA (POH, KOCMHUYECKHE ITy4d, PAJUOAKTUBHOE H3IIyYEHHE MPUPOIHBIX
MUHEPAJIOB, NEUCTBUE PATUOAKTUBHBIX M3JTYyYEHUW HA OPTaHM3M YEJIOBEKa), MPHU 3TOM IMEPEBOAUTH MPAKTUYECKYIO
3aja4y B y4eOHYIO, BBIIETSATh CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3HMUECKUX SIBJICHUIA;



ONUCHIBATh M3YyUYEHHBbIE CBOWCTBA Ted M (U3NYECKUE SIBICHUS, HCIONb3Yys (PU3NYECKUE BEIUYMHBI (CPEAHSS U
MIHOBEHHAsi CKOPOCTh TeJa MPH HEPABHOMEPHOM JBHKEHUU, YCKOPEHHE, EPEMEIICHHE, MYTh, YIJIOBas CKOPOCTH,
CWJIa TPEHUs, CUJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOAHOIO Ma/ieHuUs, BEC TENa, UMIIYJbC TEa, UMITYJIbC
CWJIbI, MEXaHUUYeCKass paboTa U MOIIHOCTb, OTEHLUAIbHASI SHEPTUs Teja, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIMAIbHAS SHEPIUs CKAaTOM MPYKHUHbI, KHUHETUYECKAasl 3HEPrus, MOJHAs MEXaHW4YeCKas SHEpIus, NepHoI H
4acToTa KOJeOaHMid, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, MOKa3aTeib MPEIOMIICHHUS
Cpelbl), MPH OMHMCAHWW TPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICT HMCHOJIB3YEMBIX BEIWYHH, O0O3HAUYCHUS U
€AMHULBI (PU3MYECKUX BEJIMYMH, HAXOJIUTh (POPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIMYHUHY C JIPYTUMHU
BEJIMUMHAMU, CTPOUTH TpaUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTEepHU30BaTh CBOMCTBA TeJl, (PU3MUECKHUE SBJICHUS U MPOILECCHI, UCIONb3Ysl 3aKOH COXPAaHEHUs SHEPIHH, 3aKOH
BCEMHUPHOI'O TATOTEHUSA, NMPHUHLMI CYNEPIO3UIMU CHUJI, MPUHLUI OTHOcUTenbHOCTH ["anmnes, 3akonbl HbroToHa,
3aKOH COXPAHEHUs HMMIIYJIbCA, 3aKOHbl OTPAKEHUS M IPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsioBOIO H
MacCOBOI'O YHCEJ MPH SJIEPHBIX peakUusixX, IPU ITOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alHUCHIBATH €TO
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH  (U3MUECKHE TPOIecCChl M CBOMCTBA TeJ, B TOM YHCI€ M B KOHTEKCTE CHUTyaluil
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISITh MPUUNHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKUX IIaroB ¢ ONOpoW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MYECKUX SBJICHUH, (PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiath pacu€THble 3a1ayu (OMMparolIMecs Ha CUCTEMY M3 2—3 ypaBHEHHId), UCIONb3Ys 3aKOHBI U (POPMYIIBI,
CBA3BIBAIOIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHMS 3aJaud 3alHChIBATh KPATKOE YCJIOBHE,
BBISIBJIATh HEAOCTAIOIINE WIIM M30BITOYHBIE JAHHBIC, BIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEIICHMS,
IPOBOJUTH PACUETHI U OLIEHWBATH PEATMCTUYHOCTD MMOJYYEHHOTO 3HaYeHUs (PU3NUECKON BEIUMYMHBI,

pacrno3HaBaTh NMpoOJeMbl, KOTOPbIE MOKHO PEUIMTh NMPU MOMOIIM (PU3MUECKHX METOJOB, HCIIOJIb3Ys OMHCAHHE
UCCJIEIOBAHUS, BBIJEIATh MPOBEPAEMOE IMPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh TOpSJIKA MPOBEICHUS
UCCJIeI0BAHUS, JIeJaTh BbIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOAEHUI U OTBITOB,;



MIPOBOJIUTH OMBITHI TIO HAOJIOICHNUIO (DPU3UUECKUX SIBICHHUHN WM (PU3NYECKUX CBOMCTB TeJ (M3y4EeHHE BTOPOTO 3aKOHA
HrroToHa, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCUMOCTH MeproIa KoaeOaHnii IPYKUHHOTO MasTHUKA OT MAacChl Tpy3a
U JKECTKOCTH TPY>KUHBI U HE3aBUCUMOCTbh OT aMIUIMTY/bl MaJbIX KOJIEOAHUMU, MPSIMOJIMHEHHOE PaCIpOCTPAHEHUE
CBETa, pa3lioKeHHe OeNoro CBeTa B CIEKTP, M3YYEHUE CBOMCTB HM300pa)K€HUSI B IUIOCKOM 3€pKaje U CBOMCTB
M300paKeHHs TIpeMeTa B COOMparomiel JuH3e, HAOMIOCHNE CIUIONIHBIX M JMHEHYAThIX CIEKTPOB HM3IyUYCHUS):
CaMOCTOSTEIIEHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOrO Habopa 00OpYyIOBaHMS, OMHUCHIBATH XOJ OMBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIHI,

IPOBOJUTH NMPU HEOOXOJUMOCTH CEPUIO MPAMbBIX U3MEPEHUM, ONPEAeIisisl CPeIHEE 3HaUYCHUE U3MEPSIEMOI BETUYNHBI
(bokycHOe paccTossHME coOuparoleld JMH3bI), OOOCHOBBIBaTH BBIOOP crocoba u3MepeHHs (M3MEPUTEIHLHOTO
npudopa);

MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (DHU3WYCCKUX BEIUYMH C HCIOIB30BAHUEM TIPSIMBIX H3MEPCHHM
(3aBUCHUMOCTD IyTH OT BPEMEHHM IMPU PABHOYCKOPEHHOM JIBIXKEHHH 0€3 HadallbHOM CKOPOCTH, MepHuoja KojeOaHui
MaTEMaTUYECKOr0 MasTHHUKAa OT JJIMHBl HHUTH, 3aBUCHUMOCTH YIJIa OTpPaKCHHUs CBETa OT yIJila MajJeHHUsl U yria
IPEJIOMJICHUS OT yTJjia MaJIeHus): MIaHUPOBATh UCCIEOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (PH3WYECKUX BEIMYMH B BUJE TaOmMIl W TpaduKoB, IeIaTh BBIBOIBI II0
pe3ynbTaTam MCCIICIOBAHNUS;

POBOJUTh KOCBEHHBIE W3MEPEHUsS] (PU3NYECKUX BEJIMYMH (CpeIHsiE CKOPOCTh M YCKOpPEHHE Tena Mpu
PaBHOYCKOPEHHOM JIBMI)KEHUHW, YCKOPEHHE CBOOOJHOIO TMaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUEHT TpeHHUs
CKOJIBLKCHHS, MEXaHW4YeCcKasi paboTa U MOIITHOCTh, YaCTOTa W TIEPHOJ] KOJICOAHNI MaTeMAaTHUYECKOTO U MPYKUHHOTO
MasiITHUKOB, OINTHYECKash Cujia cOOMparonied JIMH3bI, PaJMOAaKTUBHBIA (DOH): MIAHUPOBATH M3MEPEHHUs, COOMpaTh
AKCIIEPUMCHTAJILHYI0 YCTAaHOBKY W BBITIOJNHITH HM3MEPEHUS, CIEAys TMPEIIOKEHHON HHCTPYKIIUH, BBIYUCIIATH
3HAUYCHUE BEJIMYMHBI U aHATTU3UPOBATH MOJIYYCHHBIC PE3YJIBTATHI C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHU;
coOI01aTh TIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIPpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHHUEM;

pasnuyaTh OCHOBHBIC NMPU3HAKY M3YyUEHHBIX (PU3HUCCKUX MOJICICH: MaTepraabHas TOUYKa, a0COIFOTHO TBEPIOE TEIO,
TOYCUYHBIN HCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, TUIAHETapHas MOJCIIb aToMa, HYKJIOHHAsI MOJIC)Ib aTOMHOTO SI/Ipa;



XapaKTEpU30BaTh MPUHITUIIBI JCHCTBUS U3yUYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOWUCTB C OTIOPOM HA UX OMHUCAHUS
(B TOM yucie: CHHUIOMETP, JATYMKHU TOJOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa, 3XOJO0T, OYKH, MEPUCKOTI,
¢doToarmapar, ONTUYECKUE CBETOBO/IbI, CIIEKTPOCKOIL, T03UMETP, Kamepa BuiibcoHa), HCONB3ys 3HAaHUSI O CBOMCTBAaX
bu3HUeCcKUX SBICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

HCIIOJIH30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YYCHHBIX TEXHUUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX TPUOOPOB U
TEXHOJIOTHYECKUX MPOIIECCOB MPH PEHICHUH YYEOHO-TIPAKTUYECKUX 3a7a4, ONTHYCCKHUE CXEMBI IJISi TIOCTPOCHHUS
M300paKeHHUI B IJIOCKOM 3€pKajie U COOUparoniei JTMH3E;

OPUBOJUTH PUMEPHI (HAXOIUTh MHGOPMALIMIO O MPUMEPaX) MPAKTUYECKOTO UCTIOIb30BaHMs (PU3NUECKUX 3HAHUH B
MOBCEAHEBHOM JKM3HU i oOecredeHus Oe30MacHOCTU TMpu OOpalieHuH C NpubopaMu U TEXHUYECKUMU
YCTPONCTBAMM, COXPAaHEHHUS 3J0POBBS U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOTO MOBEJIEHUS B OKPYKAIOLIEH Cpelie;
OCYILIECTBIIATh MOUCK HWHPopManuu (u3nyeckoro cojepkanusi B MHTepHeTe, caMOCTOATENIBHO (QOpMYIUpys
MOMCKOBBIM 3ampoc, HAXOIUTh IyTH ONpPENENCHUs JIOCTOBEPHOCTU TMOJYyYEeHHON HWH(OpMAIUM Ha OCHOBE
MMEIONIUXCS 3HAHUU U JOMOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJI30BATh MPU BHITIOJIHEHUH YYE€OHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO JUTEPATypy (U3UUYECKOTO COJEP KaHMS,
CIIpaBOYHBIE MaTepHUalibl, pecypchl cetu MIHTepHeT, BliaeTh NpruéMaMi KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus
nH(pOpMaIuU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE MH(GOPMAIMKM U3 HECKOJBKUX HCTOYHUKOB
¢u3nueckoro coAepXaHus, MyOJIMYHO TMPEACTaBIATh pe3yibTaThl TPOEKTHOW WJIM  HUCCIEI0BATEIhCKON
NEATEIbHOCTH, PU 3TOM IPaMOTHO MCIOJIb30BaTh U3YUEHHBIN MOHATUMHBIN anmapaT u3y4yaeMoro paszjelia Pu3nku u
CONIPOBOK/IaTh BRICTYIICHHE MPE3CHTALMEN C YUETOM 0COOCHHOCTEN ayAUTOPUMN CBEPCTHUKOB.






