MUWHUCTEPCTBO MIPOCBENIEHUSA POCCUIICKON ®EJIEPAIIIN

MunucTepcTBO 00pasoBaHusi U HAayKu PecnyOauku Tarapcran

MKY «Ymupasnenue oopazoBanus JIanumeBcKoro MyHUIUIIAIBHOTO paifona PT»

MBOY «Hapmonckas COLI»

PaccMotpena Cornacosaa. VTBepkeHa.
Ha 3acefaiun LIMO Q%TCCTBCHHO-MaTeMaTl‘l'-leCKOI‘O uuKIa 3amecTutens aupekTopa no yye6Hoii padote ﬂ”pf}flﬁ}];;ﬂb{\“ v
PykoBoauTeb: 7[%0 /P.P. Kypmaesa/ MBOY ‘«‘H’apmoucxaﬂ COL»: ;5 v , : % './'J‘?A,';H‘:Conﬂruﬂa/
Mpotokon N 1 ot 31 _ asrycra_ 2023r. (/% l @4 J7.MJleonsesa / B?eﬁeao B eifcTBre ;\.;:
_ 1 aerycra_2023r. l'[pm(az Ne _.132-021_07 __ﬁ3 1__ aerycra_ 2023r.

PaGouas nporpamma y4ye0HOro npeamera «®@u3uka.
ba3oBblii ypoBeHb»

Ju1st oOyyaromuxcst 7-9 KjaccoB
MyHUIUTIATBEHOTO OI0KETHOTO 00IIe00pa30BaTEILHOTO YUPEKICHHS

«HapmoHnckast cpenHsis o0meo0pazoBaTenbHas IIKoay JIaumeBckoro MyHUIMIIAIBHOTO paifoHa
Pecny6nuku Tarapcran

2023r.



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOTO OOIIEr0o OOpa3oBaHMs COCTaBI€HA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3yiabTaraM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOHM 00pa30BaTeNbHOM
nporpammel, npeactasieHHbIX B @I'OC 00O, a Taxke ¢ yuérom ¢enepanpbHO paboueld MporpaMMbl
BocnuTanus 1 Konnenmuu npenogaBanusi yaeoHoro npeamera «dusukay.
Conepxanue mnporpamMmbl 1o (U3HMKe HampaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH O0YYarOIIKUXCsl M OPTaHU3aNI0 N3yueHHs (PU3MKU Ha JIEATEIbHOCTHOW OCHOBE. B mporpamme
1Mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro mpeamera B peanmsanuu tpeboBanniit ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METAINpPEMETHBIM pe3yJibTaTaM O0y4YeHHs, a TaKkKe MEXIPEeIMETHbIE CBS3U
€CTECTBEHHO-HAYYHBIX YUE€OHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEro 00pa3oBaHMUA.
[Iporpamma no u3mKe ycTaHaBIMBAET pacupezesieHne y9eOHOro MaTepraia 1o rojam ooydenus (1o
KJIaccaMm), IpejyiaraeT NPUMEPHYIO MOCIeI0BaTENbHOCTh U3yYEHHS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS
MPEIMETHOTO COIEP KaHUSI U Y4ETEe BO3PACTHBIX OCOOCHHOCTEH 00yJarommXcs.
[Iporpamma mo ¢usuke pa3paboTaHa C ILETbIO0 OKa3aHUS METOJAWYECKOH MOMOIIM YYUTETIO B
co3JIaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.
du3uka ABIAETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHO-HAYYHBIX YY€OHBIX MIPEIMETOB, OCKOIbKY
(bu3nyecKre 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBICHUN, U3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMHEH
u Qusuyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYyYHYIO KAapTUHY MHpa, MPEAOCTaBISIET
HanOonee sicHble OOpas3lbpl MPUMEHEHHS HAYYHOTO METO/Aa IO3HaHUS, TO €CTh CHoco0a MOTyYeHHS
JIOCTOBEPHBIX 3HAHUH O MHpE.
Opna U3 TIaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUsl B CTPYKTYpe OOIIero oOpa3oBaHUsS COCTOHT B
(GbopMHPOBaHUU €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH M MHTEpEca K HayKe Y 00yUJaromuxcsl.
Wzyuenne ¢pusuku Ha 6a30BOM ypOBHE MPEAIOAraeT OBJIAZACHUE CICNYIOIIMMU KOMIIETEHTHOCTSIMH,
XapaKTEepU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:
® HAYYHO OOBSICHATH SIBJICHHUS,
® OLIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® IHTEPIIPETUPOBATh JAHHBIE W HCIOJIB30BAaTh HAYYHBIE JOKA3aTENIbCTBA ISl IOJYYEHHS
BBIBOJIOB.
Henu u3yuenus (u3uMKM HAa YpOBHE OCHOBHOTrO 00I1Iero oOpa3zoBaHusi ompeneneHbl B Konnenuu
npemnojiaBanus yueoHoro npeamera «Pusuka» B 00pa3zoBarenbHbIX opranuzanusax Poccuiickoit denepanumy,
peanu3yolmMX OCHOBHBIE 00Ieo0pa3oBaTeNbHbIe IMPOrpaMMbl, YTBEPKIEHHOH pemeHueM Komnerun
MunuctepctBa npocsenieHus: Poccutickoit @eaepannu (nmpotokod ot 3 aexadpst 2019 r. Ne [1K-48H).
Henu usyvyenus ¢pusuku:
® [IpHOOpETEHNE UHTEpECca U CTPEMIIEHHS 00YJaroIMUXCsl K HAYYHOMY M3YUYEHHIO MPUPOJIbl, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEJCTaBICHUA O HAYYHOM METOJ]I€ MO3HAHUS M (OPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOILIEHHUS K OKPYXXaIOLIUM SIBJICHUSM;

¢ hopmHpoBaHNE HAYYHOTO MHPOBO33pPEHUS KaK pe3yjbTaTa W3y4YEHHs] OCHOB CTPOCHHUS MaTepuu U
(byHIaMEHTAJIbHBIX 3aKOHOB (DH3UKH;

¢ hopmupoBaHue NpeACTaBIEHUHN 0 posin (PU3UKHU AJI PA3BUTUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHI;

e pa3BUTHE TMPEJICTaBICHUA O BO3MOXHBIX cepax Oyaymiel mpodeccnoHaTbHOM NeATeIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JAJIbHEHIIeMYy O0yYEHHIO B TOM HallpaBJICHUH.

JlocTmkeHre 3THX Meledl mporpaMMbl 1Mo (U3MKe Ha ypOBHE OCHOBHOro oOmiero oOpa3oBaHUS
o0ecrieunBaeTcs peleHueM CIeAyoIuX 3a1ay:

e [IpHOOpETeHNE 3HAHUH O JAMCKPETHOM CTPOCHHMM BELIECTBA, O MEXAaHWYECKHX, TEIJIOBBIX,

ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



¢ IPHOOPETCHHE YMEHUW ONHUCHIBATh U OOBSACHATh (DU3MUECKHUE SIBICHUS C HCIOJIb30BAaHUEM
MOJYYEHHBIX 3HAHU;
® OCBOCHHE METOJOB pEHICHHS] MPOCTEHINNX pPACYETHBIX 3a7a4 C HCIOJIb30BAaHUEM (DHU3HUECKUX
MOJIeJIeil, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;
® pa3BUTHE YMEHUH HAOIIOAATh MPUPOIHBIC SBICHUS M BBITIOIHATEH OMBITHI, 1a00paTOpHbIC PaOOTHI U
SKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX PUOOPOB;
® OCBOCHHE MPUEMOB pabOTHI ¢ MH(popManuend (GpU3MIEeCKOro coaepKaHus, BKIOYass HHHOPMAIUIO O
COBPEMEHHBIX JOCTIKEHUAX (PU3UKU, aHAIU3 U KPUTHYECKOE OlIeHHBaHKE NHPOpMAIUY;
®3HAKOMCTBO CO cdepamMu MpodeccnoHalbHON NeATeIbHOCTH, CBSI3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMU T€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (DU3MUECKOI HAYKH.
Ha m3yuenue ¢usuku (6a30BbIii ypOBEHB) HA YPOBHE OCHOBHOI'O OOIIET0 OOPa30BAaHHS OTBOIUTCS
238 gacoB: B 7 kitacce — 68 gacoB (2 yaca B He/leN0), B 8 kitacce — 68 yacoB (2 yaca B Hezeln), B 9 kiacce
— 102 yaca (3 yaca B HEJIEIIO0).

[Ipeuiaraemerii B mporpamMme 1o (HU3UMKe NepedeHb JadOpaTOpHBIX pPabOT M OMBITOB HOCHT
PEKOMEH/IATENIbHBIA XapaKkTep, YYUTENb JeJaeT BhIOOp MPOBEACHHS Ja0OpPaTOPHBIX pabOT M OMNBITOB C
y4€TOM HHIMBHUIYaJbHBIX OCOOEHHOCTEH OOyYaroluXcs, CHUCKAa SKCIEPUMEHTAJbHBIX 3a/aHuil,
IIpeUlaraéMblX B paMKaX OCHOBHOI'O I'OCY/IapCTBEHHOI'0 SK3aMeHa 110 (pu3uke.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Pasznen 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®uzuka — Hayka o npupoje. SABineHus npuponabl. GU3NUECKUE SBJICHHS: MEXaHUYECKHE, TEIUIOBBIE,
3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Odusndeckue BenwuuHbL. M3mepenue (usmuecknx enuunH. Puszmueckue npubdbopsl. [lorpemHocTs
n3MepeHuil. MexxyHapoaHas CUCTeMa AMHULL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAayKH H3Y4alOT MNpUPOAY. EcTecTBEeHHO-HayuHBIM METO]
MO3HaHUS: HAO0IeHNEe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE
TUNOTE3, 00BsICHEHHE HA0II01aeMOr0 siBiieHus. Onucanue GU3nIecKuX sBICHUHN ¢ TOMOIIBI0 MOJICTICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIEC SIBJICHUS.

2. ®usnueckue npuOOPHI U MpoLEeAypa NPSMBIX U3MEPEHH aHATOTOBBIM U LIU(PPOBBIM MPHUOOPOM.

Jlabopamopuvie pabomsl u onsimol.

OrnpezenieHre EHbI ACICHUS KAl H3MEPUTEIHLHOTO prOopa.

N3mepenue paccTossHUMN.

N3mepenune o0bEMa )KUIKOCTH M TBEPIOTO Tea.

Ornpenenenue pa3MepoB MajbIX TEJ.

N3mepenne temneparypsl py MOMOILU KUAKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPATYPBHI.
[IpoBenenue wucciienoBaHus MO HPOBEPKE THUMOTE3bI: JAJbHOCTh MOJIETA IIAPHUKA, MYIIEHHOIO
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA MTyCKa.

Pa3znen 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOCHHUHU BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mmepbl. ONbIThI, JI0KA3bIBAIOLIUE JIUCKPETHOE
CTPOCHUE BEILIECTBA.

ok wnNE

JIBxkenue yactuil BemiecTBa. CBs3b CKOPOCTH JIBMDKCHHS YAcCTHI[ ¢ TeMmIeparypoil. bpoyHoBckoe
nsuxkenue, 1uddys3us. BzanmoaelicTBre 4acTUIl BEIECTBA: MPUTSHKEHNE U OTTAIKMBaHHE.

ArperaTtHble COCTOSIHUSI BEIIIECTBA: CTPOCHHE T'a30B, KUAKOCTEH U TBEPABIX (KPUCTAILITUYECKUX) TEll.
B3aumocBsi3p MeX1y CBOWCTBaMHU BEUIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaOmonenue GpOyHOBCKOTO ABHKEHHS.

2. HaGmonenue nudpdysuu.

3. HabGmonenue siBneHuil, 00bACHAIOMUXCS MPUTSHKEHUEM WM OTTAJIKUBAHUEM YacTHUIl BELIECTBaA.

Jlabopamopuvie pabomol u onvimel.

1. OmeHka auaMeTpa aToMa METOJIOM PSAJIOB (C UCIOb30BaHUEM (oTorpaduit).

2. OmnbITHl IO HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITB IO OOHAPYKEHUIO ACHCTBHSI CUIT MOJIEKYISIPHOTO MPUTSIKEHUS.

Pa3nea 3. /IBu:xeHMe ¥ B3aumMo/jieiicTBue TeJl.

Mexannueckoe JaBkeHHe. PaBHOMepHOe U HepaBHOMepHoe jaBikeHue. Ckopocth. Cpeassis
CKOpPOCTbH MPU HEPABHOMEPHOM JIBIKEHUU. Pacué€T myTH v BpeMeHU JIBIKEHUSI.

SIBnenune wHepuMH. 3aKOH WHEpHHMH. B3amMoneicTBHE Ten Kak MPUYMHA W3MEHEHHUS CKOPOCTH
IBUKEHMs Tell. Macca kak Mepa HHepTHOCTHU Tena. [1noTtHocTh BemecTBa. CBsI3b MIIOTHOCTH € KOJIHMYECTBOM
MOJIEKYJ B €IMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumoeicTsus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuibl ¢
MOMOIIBI0 TUHAMOMETpA. SIBIeHHe TATOTeHHUs U cuiia TshkecTd. Cuila TSHKECTH Ha JAPYruX IulaHeTax. Bec



tena. HeBecomocth. ClrioxeHHe Cuil, HalpaBJICHHBIX MO ONHOW mpsiMoil. PaBHopeicTByromas cwi. Cuia
TpeHus. TpeHue CKOBKEHHS U TPEHUE TTOKOs. TpeHne B MpUpO/Ie U TEXHUKE.
Jemoncmpayuu.

ok wnNPE

Habnronenne MexaHMYECKOTro ABMKEHUS Tela.

N3mepenne cKOpoCTH MPSIMOJIMHENHOTO ABHYKECHU.
HaGnroneHue siBieHUs: HHEPLIUU.

Habnronenne u3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUU TeIl.
CpaBHeHHUE Macc 110 B3aUMOJCHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.

Jlabopamopnusie pabomot u onvimel.

1.

w

OmnpeneneHue CKOPOCTH  pPAaBHOMEPHOTO  JBIKEHHMs  (IIapuka B OKUJKOCTH, MOJEIHU
JIEKTPUUYECKOT0 aBTOMOOMIIS U TaK JaJiee).

OmnpeneneHue cpegHel CKOPOCTU CKOJIBKEHUS OpycKa MU LIapuKa [0 HAKJIOHHOM MJIOCKOCTH.
Omnpezenenue IOTHOCTU TBEPAOIO TeA.

OmnbITHl, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb  pacTshkeHus  (aedopmanum) MNOpyXKHHBI — OT
IIPUJIOKEHHOM CHJIBI.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI TPEHMSI CKOJILKEHMsI OT Beca Tejla U Xapakrepa
COIPUKACAIOIINXCS TIOBEPXHOCTEH.

Pa3nea 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hasnenue. CiocoObl yMEHbILIEHUSI M yBEIMUEHHs AaBieHus. JlaBieHue raza. 3aBUCUMOCTb JJaBJICHUS
raza ot o0bEéma, Temneparypsl. [lepenada naBieHust TBEPABIMU TelaMM, XUAKOCTSIMM M ra3aMu. 3aKOH
[Tackans. IIlneBMaTnueckue MalMHbl. 3aBUCHMOCTD JIaBJIE€HUS KMJIKOCTH OT INTyOuHBL. ['mapocraTuueckuii
napaaokc. CooOmraromuecs: cocybl. [ uapapinueckue MeXaHUu3MBbl.

Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpUuMHBI CylecTBOBaHUS BO3AYIIHOW 000JIOUKU
3emiu. OnsiT Toppuuennu. M3mepenne atMochepHOro aBieHus. 3aBUCUMOCTh aTMOC(EPHOTo AaBICHHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! it u3MepeHus: arMoc(hepHOTo 1aBICHUS.

JleficTBHE XKHUJIKOCTU M Ta3a Ha MOTPYKEHHOE B HUX Teslo. BrlTankuBaromias (apXumenoBa) CHIIA.
3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

ok wnNpE

3aBHUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenada naBneHUs KUIKOCTHIO U Fa30M.

Coobmarommuecst CoCcybl.

I'mppaBnuueckuit mpecc.

[IposiBnenue nericTBus aTMoc(hepHOTO JaBICHHUS.

3aBUCHUMOCTh BBITATKUBAIOIIEH CHIIBI OT O0BEMA MOTPYKEHHOW YacTH Telna W IUIOTHOCTH
JKHJIKOCTH.

PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BEITECHEHHOMN KUIKOCTH.

VYcnoBue miaBaHusl TeN: IUIABaHUE WM TOTPYKEHHE TeJl B 3aBUCUMOCTH OT COOTHOILIECHHS
IUIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe 0T 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTH Tela.
OrnpeneneHne BBITAIKABAKOLIEN CHIIBL, IEHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B )KUJIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIBI, JEHCTBYIOLIEH HA TEIO B KUAKOCTH, OT MACCHI
Tena.

OnepITHI, IEMOHCTPUPYIOLIME 3aBHCHUMOCTb BBITAJIKMBAIOIIEH CHJIBI, JEHCTBYIOIIEH Ha TEIO B
KHUJKOCTHU, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YACTH TeNA U OT MIOTHOCTU XKUAKOCTH.
KoncTpynpoBanue apeomerpa WIM  KOHCTPYHPOBAHHME JIOAKM W ONpEHEIICHHE €€
IpPy30I0AbEMHOCTH.



Pa3znen 5. PaGoTa u MOIIHOCTH. DHEpPrus.

Mexannyeckas padora. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS TUIOCKOCTh. [IpaBWIO paBHOBECHs pbIYara.
[IpumeHeHune mpaBuiIa paBHOBECHS phlyara K OJIOKy. «3omoToe mpaBmio» Mexanuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprusi. KuHetnueckas W noreHuuanbHas sHeprus. lIpeBpaiieHue ogHoOro Buiaa
MEXaHUYECKON PHEPTUHU B IPYroi. 3aKOH COXPAaHEHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. Ilpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. Ompeneneare pabOThl CWIIBI TPEHUS NPHU PABHOMEPHOM ABM)KCHHH TeJla MO TOPU30HTAIBHOMN

MMOBEPXHOCTH.
2. HccnenoBaHue yciOBHI paBHOBECHS pblYara.
3. HNsmepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. U3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEpruu.
8 KVIACC

Pa3nea 6. TenJioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKOW TEOPUHU CTPOEHHUs BenlecTBa. Macca u pa3mepsl
aTOMOB M MoOJeKyd. OTMBITBI, MOATBEPKAAIOUIME OCHOBHBIE ITOJIOKEHUS MOJIEKYJIAPHO-KHHETUYECKOU
TEOPUHU.

Mopenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUH BemecTBa. Kpucrammyeckrie u aMmophHbIe
tena. OOBsICHEHHE CBOMCTB ra3oB, XHUAKOCTEH W TBEPABIX TENl HAa OCHOBE MOJIOKEHUW MOJEKYISIPHO-
-KHHETUYECKOU Teopur. CMauMBaHUE U KaWUISIPHBIE ABJICHUS. TeIIoBOe paclIupeHue U CHKaTHE.

Temnepatypa. CBsi3p TeMmepaTrypbl CO CKOPOCTbIO TEIUIOBOIO JBHKEHHS 4YacTull. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHUsT BHYTPEHHEH SHEpruu: TeIulonepenaya U coBeplieHHe padoThl. Bujel
TEIUIONEPEayt: TEMJIONPOBOJHOCTD, KOHBEKLIUS, N3ITyUCHHE.

KonnyecTBo TemioTsl. YenbHas TEMIOEMKOCTh BellecTBa. TenaooOMeH M TElIoBOEe paBHOBECHE.
VYpaBHenue temnoBoro OanaHca. [lnaBieHwe W OTBepAEBaHME KPHUCTAUIMYECKUX BEIIECTB. Y JeNbHas
teriota TuiaBieHus. [lapooOpasoBanue u kouaeHcanusa. Vcmapenuwe. Kumenue. VYnenpHas TermioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(EpPHOTO JaBICHHUS.

Brnaxxnocts Bo3ayxa.

OHeprus TomIMBa. Y ieJbHasl TeMI0Ta CrOPaHHUsL.

[Mpunnunsr padotsl TeroBeix Asurarenet KIIJ[ temmoBoro nsurarens. TemsoBble ABUTaTenu U
3aIUTa OKPYKAIOLIEN CPEIB.

3aKOH COXpaHEHUs U MPEBPAILICHHS SHEPTUHU B TEIJIOBBIX MTPOIIECCAX.

Jemoncmpayuu.

Hal6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

Habmoienue sSBiIeHU CMAaYMBaHUSI U KAMMJUTSIPHBIX SBJICHHM.
HabmntoneHue TerioBoro pacumpeHust Tel.

W3meHneHue naBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WIIM OXJIAXKICHUH.
[IpaBuiia u3MepeHus TeMIeparypsbl.

Bunel Terionepenayu.

OxmnaxeHre Ipy COBEPIICHHH PabOTHI.

. HarpeBanwue npu coBepiieHnr pabOThl BHEITHUMHU CHUIIAMHU.
10. CpaBHEHUE TEMIOEMKOCTEN PAa3IMYHbBIX BEIIECTB.

11. HaGmroieHre KUTIeHHUS.

O NV A WNR

12. HabuntoieHre moCTOsTHCTBA TEMITEPATypPhl P IJIaBICHUU.



13. Moaenyu TEeIIOBEIX ABUTATEIICH.

Jlabopamopnusie pabomot u onvimel.

1. OmnbIThl 1O OOHAPYKEHUIO ICUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSIKEHUSI.
OnpIThI 110 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WIIM caxapa.

3. OnbIThl 10 HAOJIOICHUIO TETNIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPABIX TEI.
4. OrmpeneneHne NaBJIeHUS BO3AyXa B OAJIJIOHE MITTPHUIIA.
5. OneITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JABJICHHUS BO3/lyXa OT €ro 00bEMa M HarpeBaHUs WU

OXJIQXKICHMUS.
6. IlpoBepka rumoTe3bl JTMHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUYECKOM
TpyOKe OT TeMIEpaTypHl.

7. HaOmoneHue M3MeHEHUS BHYTPEHHEW >HEpPruu Tena B pe3yJbpTaTe Teljolnepenadyd U padoTsl
BHEIIIHUX CHUIIL.

8. MHccrenoBanue sBICHHS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON M rOpsiueii BOIBI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOIO BOJOW IpU TEIUIOOOMEHE C HarpeThiM
METAIJINYECKUM LIUJIUHAPOM.

10. OmnpenieneHye yaeabHOU TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca uCrapeHusl.

12. OmnpenieneHrie OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenue yieabHON TEIUIOTHI IUIaBJICHUS JIbJA.

Pazjen 7. DiekTpuyeckne U MATHUTHBIE SIBJICHUS.

Onexrpuszauus Tena. J[Ba pola 3JIEKTpUYECKUX 3apsaAoB. B3aumoneicTBUE 3apsDKEHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHJIBI B3aUMOJIEUCTBUS 3apSyKEHHBIX TEJl OT BEJIMYMHBI 3apsA0B U PACCTOSHHS MEXIY
TEJIaMu ).

Onektpuueckoe mojae. Hanpsx€HHOCTh anekTpuyeckoro mnois. llpuHuun — cynepno3unuu
JIEKTPUUYECKUX OJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn »snekTpuyeckux 3apsaoB. OJIEMEHTapHbIM deKTpuueckui 3apsan. CrpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

DONEeKTpUUECKUH TOK. YCIOBHS CYILECTBOBAHHUS 3JIEKTPUUYECKOTO TOKA. VICTOUHMKH IMOCTOSHHOTO
Toka. JleficTBUs 3eKTpHuUecKoro Toka (TEIIOBOE, XMMHUYECKOe, MAarHUTHOE). DJIEKTPUYECKUH TOK B
KHUAKOCTAX U razax.

Onexktpuueckas 1enb. Cuna Toka. DiexTpuueckoe HamnpspkeHue. COnpoTHBICHHE IPOBOJHUKA.
VYaenebHOE conmpoTUBiIeHHE BelecTBa. 3akoH Oma ju1s yyacTka 1enu. [locienoBarensHoe U napajieabHOe
COEJMHEHHE NTPOBOJHUKOB.

PabGota M MOLIHOCTH 3JEKTpUYECKOro Toka. 3akoH JDxoyms—JleHna. OneKTpuuecKkue Lenu |
MOTpeOUTENN IEKTPUUECKOl 3Heprun B 0bITy. KopoTkoe 3aMbikaHue.

[TocTostHHBIE MarHuThl. B3anmonelcTBHE NMOCTOSHHBIX MAarHUTOB. MarHuTHOe mnose. MarnuTtHoe
noJie 3eMJIM U €ro 3HauY€Hue Ui )KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoe 1osie 3J1eKTPUYECKOro TOKa.
[IpuMeHEeHNE 3IEKTPOMAarHUTOB B TEXHMKE. JIeHCTBME MAarHUTHOrO MOl Ha TNPOBOJHUK C TOKOM.
DNeKTpoABUTaTeIh MOCTOSHHOTO TOKa. Vcronbp3oBaHue 3/1eKTpoIBUraTeNiel B TEXHUYECKUX YCTPOICTBaxX U
Ha TPaHCIOpPTE.

Oneitel Dapanes. SBnenue snexkTpoMarHuTHON MHAYKUUU. IIpaBuno Jlenna. Dnextporeneparop.
CriocoObl TONy4YeHHsI DJEKTPUUYECKOM HHEepruu. DIEKTPOCTAaHIUH Ha BO30OHOBISEMBIX HCTOUYHHUKAX
SHEPTHUH.

Hemoncmpayuu.

1. Dnextpuzanus Teil.

JIBa posa 2JIEKTPUYECKUX 3apsI0B U B3aMMOJIEICTBHUE 3apsyKEHHBIX TEJl.

3. YCTpOHCTBO U AEUCTBUE DIIEKTPOCKOIIA.
4. DrexTpocTaTHuecKas WHAYKIIHS.
5. 3aKOH COXpaHEHHUs HIEKTPUUECKHX 3apsI0B.



[IpOBOTHUKY W TUAIEKTPUKH.

MoaenupoBaHH€e CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.
M cTOYHMKH TIOCTOSTHHOTO TOKA.

JIenCTBUA DIIEKTPUYECKOTO TOKA.

. DJEKTPUUYECKUN TOK B KUJKOCTH.

. "'a30BbIil pazps.

. I3MepeHne cuiibl TOKa aMIepMeTpOM.

. I3MepeHne 3eKTpUYECKOro HalpsKEHUs BOJIbTMETPOM.

. Peocrar u marazuH cOnpOTUBIEHUN.

. B3anmoneicTere NoCTOSIHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3/I€JICHHUS MIOJFOCOB MArHUTA.

. MonenupoBaHue MarHUTHBIX NOJIEW TOCTOSIHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe nose Toka. JJIeKTPOMAarHur.

. JleficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

. DNEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.

. UccnenoBanue siBJI€HUS 3JIEKTPOMAarHUTHON MHAYKIIUH.

. OnbiThl Dapajes.

. 3aBUCUMOCTb HallpaBJI€HUSI UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHMS.
25.

DJeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onsimol.

ok wnNE

10.
11.
12.
13.
14.
15.
16.
17.

18.
. KoHcTpynpoBanue u n3ydeHue paboThl 3J1€KTPOIBUTATENS.
20.
21.

19

OnbITE IO Ha6JIIOII€HI/IIO OJICKTpHU3alK TCJI I/IHILYKIII/IGI;'I " IIpHU CONPUKOCHOBCHUHU.

HccnenoBanue AeHCTBUS SJIEKTPHYECKOTO OIS HA TPOBOJHUKH U TUAJICKTPUKH.

Cbopka 1 mpoBepKka pabOThI AIEKTPUUECKOHN LIEMH MOCTOSHHOTO TOKA.

H3mepenne u peryIupoBaHue CUITBI TOKA.

N3MepeHune u peryampoBaHue HAPSAKEHUS.

HccnenoBanue 3aBUCMOCTH CHJIBI TOKA, HIYILETO Yepe3 PE3UCTOP, OT CONPOTUBIICHHUS PE3UCTOPA
U HaPsDKEHUS HA PE3UCTOPE.

OnbITHl, AEMOHCTPUPYIOILINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COIPOTHBIIEHUS MPOBOJHHUKA OT €ro
JUTMHBI, TJIOLIA/IU TIONEPEYHOro CeYEeHUs 1 MaTepuaa.

[IpoBepka mnpaBuna CIOXKEHUS HANPSHKEHUH TMpPU TOCIEAOBAaTEIbHOM COCAMHEHHH JIBYX
PE3UCTOPOB.

ITpoBepka mpaBuia Ui CHIIbI TOKa MPH MapaIeIbHOM COEIMHEHUHU PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUUYECKOTO TOKA, HIIYLIETO Yepe3 Pe3UCTop.

OmnpeneneHne MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIJIENIAEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOYKY, OT HANpPsDKEHUS Ha HEH.
Onpenenenue KII/] narpeBarens.

I/ICCJ'IC)IOBaHI/Ie MAarHuTHOTIO B3aHMOHCﬁCTBHﬂ IIOCTOAHHBIX MaroHuToOB.

M3yueHre MarHuTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB NPU UX OOBbETMHEHUH U pa3eIeHHH.
HccnenoBanue neiicTBUS SJEKTPUIECKOTO TOKAa HA MAaTHUTHYIO CTPEIIKY.

OmnbITH, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KATYyIIKA ¢ TOKOM M MarHura
OT CHJIBI TOKA W HAaIIpaBJICHUA TOKA B KaTYIIIKEC.

I/ISyquHe HeﬁCTBHﬂ MargvuTHOI'O I10JId Ha IMPOBOAHUK C TOKOM.

N3mepenne KIIJI anexTpoaBUrarenbHON yCTaHOBKH.
OneITBl IO MCCIEAOBAHUIO SIBJICHMS AJIEKTPOMATHUTHOW WHIYKIMHU: UCCIEJOBAaHHE M3MEHEHUN
3HAYEHMS U HAMPABIICHUs MHIYKIIMOHHOIO TOKA.



9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHHS.

Mexanuyeckoe ABuwxeHue. MarepuanbHass Touka. Cucrema orcuéta. OTHOCHTENBHOCTH
MEXaHUYECKOIo JBMKEHHUS. PaBHOMepHOe npsMonuHenHoe ABuxkeHue. HepaBHOMepHOE MpsSMOIMHENHOE
nBrkeHne. CpeHsis U MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMosinHeHOe aBrxkeHre. CBoOomHOE nageHue. OnbIThl [ anmmes.

PaBHOMepHOE nBIKEHUE MO OKpy:KHOCTH. llepwon m wacrora oOpamienus. JluHeliHas u yrioBas
ckopoctu. LleHTpocTpeMuTenbHOe yCKOPEHNE.

[TepBriii 3akon Hbrotona. Brtopoit 3akon Herorona. Tperuit 3akoH Herorona. [Ipunnun
CYIEPIO3ULIMU CUII.

Cuia ynipyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUsI CKOJIBbKEHUS, CUJla TPEHUS TTOKOs, IPYyTrue
BH/IbI TPEHHUSL.

Cuna TsH)KeCTU U 3aKOH BCEMUPHOTO TSATOTeHHsI. Y CKOpeHHe CBOOOIHOrO MajieHus. [IBIKeHue MmiaHeT
Bokpyr Coinnua. IlepBas kocMuyeckas ckopoctb. HeBecoMocTh U nieperpys3ku.

PaBHoBecue wmartepuanibHOM TOuYkH. AOCONMIOTHO TBEpHOe Teno. PaBHOBecwe TBEpAOro Tenma ¢
3aKPEIIEHHON OChIO BpanieHus. MoMeHT cuibl. L[eHTp TskecTH.

Nmnynse tena. I3Menenne umiynbca. Mynbc cuiibl. 3aKOH COXpaHEHMs] UMIyJbca. PeakTuBHOE
JIBUKEHUE.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cun TspkecTu, ynpyroctd, TpeHus. CBsi3b SHEPrUM U
pabotsl. [loTeHnmanbHas >HEPrust Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHuuanpHas 3Heprus
ckatod npyxuHbl. Kunernueckas sHeprus. TeopemMa O KHUHETHYECKON SHEPrUHM. 3aKOH COXpPaHEHUS
MEXaHUYECKON IHEPTUU.

Jemoncmpayuu.

1. HabmroeHne MeXaHUYeCKOro BUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TE OTCYETA.

2. CpaBHeHHE NyTE€Wd M TPACKTOPUM JABUKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HBIX Tl
OTCY€Ta.

N3mepenne ckopoCcTH U YCKOPEHUS IPSIMOJIUHEHHOTO ABUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHHS.
Habutoienue 1BMKEHNUs Tella 0 OKPYKHOCTH.

o kW

HaGnronenne mMexaHMUYECKUX SIBICHUH, MPOMCXOASIIUX B cucTeMe orcuéra «Tenexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl Tejla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Habutoienne paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEll.

9. V3meHeHue Beca Tesa MPU YCKOPEHHOM JIBUYKEHUH.

10. Ilepenaya umIrysbca Mpu B3auUMOJIEHCTBUU TEIL.

11. IlpeoGpa3oBaHus SHEPTUH MTPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMIyJbCca IPU HEYIPYTOM B3aUMOJACHCTBHH.

13. CoxpaHeHre UMITYJIbCa MPHU a0COFOTHO YIPYTOM B3aMMOICHCTBHH.

14. HaGmroieHre peakTUBHOTO JIBHKCHHUSI.

15. CoxpaHeHue MeXaHN4eCKOW SHEPTHH MPU CBOOOIHOM IMaICHUH.

16. CoxpaHeHue MEXaHNYECKOW YHEPTUU NPU ABMXKEHUH TeJla IO AEUCTBUEM NIPYKUHBI.

Jlabopamopmuvie pabomuvl u onvimol.

1. KoHcTpynpoBaHue TpakTa JUisl pa3roHa U JajbHEHIIEro paBHOMEPHOIO JIBM)KEHUS IIApHKa WU
TEJEKKH.

2. OrmpeneneHue cpegHell CKOPOCTH CKOJNbKEHUs OpycKa WM JIBXKEHHS IIapuKa MO HAKJIOHHOU
IIJIOCKOCTH.

3. OmnpeneneHue yCKOpEHHUs Tela IPU paBHOYCKOPEHHOM JABH)KEHUHU 110 HAKJIOHHOM TUIOCKOCTH.



4. VccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM JIBUKEHUU 0€3 HayallbHOM
CKOpPOCTH.

5. IlpoBepka rumoTre3bl: €CIU MpPU PAaBHOYCKOPEHHOM JABIDKEHHHM 0€3 HayallbHOW CKOPOCTH IYTH

OTHOCSITCS KaK psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOILIUE IPOMEKYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JTABICHHUS.

Onpenenenre kKodphUIUEHTa TPEHHUS CKOJBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

0 oo N

Omnpenenenue pabOTHl CHIIBI TPEHHUS NPU PABHOMEPHOM IBMIKEHHH Tela IO TOPU3OHTAIBHON
IIOBEPXHOCTH.

10. Onpenenenne paboThl CUIIBI YIPYTOCTH IIPU MOABEME IPy3a C UCIOJIb30BAaHUEM HEIOJBUXKHOTO U

MOJIBUKHOTO OJIOKOB.

11. M3y4yeHue 3aK0OHA COXPAHEHUS SHEPTUU.

Pa3nean 9. Mexannueckue Koj1e0aHUsI M BOJIHBI.

KonebarensHoe nemxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWM: MEPHOM, YacTOTa, aMIUIUTY/A.
MaremaTnueckuil 1 Npy>KUHHBINA MasTHUKU. [IpeBpalienne sHepruu npu KosiedaTeabHOM JIBUKECHUU.

3aryxaromue kojeOaHus. BoiHyxeHHble koneOanus. Pezonanc. Mexanudeckue BosiHbl. CBoiCTBa
MEXaHWYECKHUX BOJIH. [IpoaonbHbIe U nonepeynbie BOIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€ paclpOCTPAHEHHS.
MexaHnnyecKkre BOJIHBI B TBEPIOM TelIe, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKoOCTB 3ByKa 1 BbicoTa ToHa. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOmonenue xoe0aHuit TeJ Mo IeHCTBUEM CHIIBI TSHKECTH M CHJIBI YIIPYTOCTH.
2. HaGmronenue xoneOaHMii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HaGmroneHue BEIHYXICHHBIX KOJICOaHUI U pe30HaHCa.

4. PacnpocTpaHeHue NpoA0JIbHBIX U MOMEPEUYHBIX BOIH (HA MOJIEIH).

5. HalGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHIA PE30HAHC.
Jlabopamopuvie pabomsl u onvimol.
OmnpefeneHre 9acTOTHl U Mepro/1a KOJIeOaHU MaTeMaTHIeCKOT0 MasiTHUKA.
Omnpenenenre 4acTOTHl U Mepro/ia KoeOaHUi MPYKUHHOTO MAaSTHUKA.
HccnenoBanue 3aBUCUMOCTH TIepUoAa KojaeOaHUi MOBEIICHHOTO K HUTH Ipy3a OT AJTUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIeproa KojaebaHui Mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[TpoBepka HE3aBUCUMOCTH IEPHOJIa KOJICOaHHH Irpy3a, TIOBEIICHHOTO K HUTH, OT MacChl rpy3a.

ok wnNE

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb Mepro/ia KojaeOaHnil MPyKUHHOTO MasgTHUKA OT MacChl
rpy3a 1 )KECTKOCTH NMPY>KUHBI.

7. W3mepeHue yckopeHHsI CBOOOIHOTO MaACHUS.

Pa3nesa 10. D1eKTpOMAarHuTHOE MOJIE M JICKTPOMATHHUTHbIC BOJIHBI.

DNeKTpOMarHuTHOE MoJie. DJIeKTPOMarHuTHbIE BOJIHBI. CBOMCTBA AJIeKTpOMarHUTHBIX BosH. [llkamna
AJIEKTPOMAarHUTHBIX BOJIH. Vcrionb30BaHUE 37€KTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3U.

OnexTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BosiHOBBIE cBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3E€KTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

1. H3yuyeHue CBOWCTB 3JEKTPOMATrHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3znea 11. CBeToBLI€e IBJICHHUS.

JlyueBas monenb cBerta. Mcrounuku cBera. [IpsmonuHeiiHoe pacmnpocTpaHeHHE CBeTa. 3aTMEHHUS
Comnna u JIyasr. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaXeHUs CBETA.



[Ipenomnenue cBera. 3akoH npenomyeHus cBeta. [lomHOe BHyTpeHHEE OTpaKEHUE CBETA.

Hcmons30BaHue MOIHOTO BHYTPCHHETO OTPAXKCHHA B OIITUYCCKUX CBCTOBOJAX.

JIunza. Xox mydeii B muH3e. OnTudeckas cucreMa (oToarmnapaTa, MUKPOCKOIa U Teieckona. ['ma3 xak

OIITHUYCCKasA CUCTEMA. BJII/ISOpyKOCTB " JAJIbHO30PKOCTD.

Pasnoxxenne 0Oenoro ceera B CIICKTD. Omnpitel HeroTona. Crnoxxenue CIICKTpPAJIbHBIX IIBETOB.

,HI/ICHepCI/IH CBCTaA.

Jemoncmpayuu.

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonydenue n306pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

OrnTruyeckuii CBETOBO/I.

Xon ydeit B cobuparoieit TuH3e.

XoJ J1y4ei B pacCeuBaroEet JIUH3E.

[Tonydenue n3o06pakeHuii ¢ TOMOIIbIO JINH3.

O N A WN PR

[Tpunnmn neiicTBus goroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.
10. Mogens raasza.
11. Pa3nio>keHne OEIoro cBeTa B CIIEKTP.
12. [lonyuyeHune 6en0ro cBeTa MpH CI0KEHUU CBETa Pa3HbIX L[BETOB.
Jlabopamopuuvie pabomot u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaKEHUsI CBETOBOTO Jiyda OT yria naJeHusl.
2. UM3yuenue xapaKTepUCTHK U300paKeHUsI MPEAMETa B IUIOCKOM 3epKaie.
3. HccnenoBanue 3aBUCUMOCTH YIJla MPEIOMIIEHHSI CBETOBOTrO Jiyda OT yria NaJeHUS Ha TpaHUIle
«BO3J1YX—CTEKJIO».
[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenue (HOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.
OMnBITHI IO PA3JI0KEHHUIO OEIOT0 CBETA B CHEKTP.
OnbITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIOJCHUN Yepe3 IBETOBbIE (PUIIBTPBHI.
Pa3)1e.11 12. KBaHTOBBIE SIBJICHUSI.
OneiTel Pesepdopaa u miianerapHas Mozens atomMa. Mozens atoma bopa. Mcnyckanue u nmorsoieHue

No v s

cBeta aromMoM. KBanTel. JIuHeuaTeie CIICKTDPHI.

PagnoaktuBHOCTh. Anb(a-, Oera- u ramma-uziaydeHus. CtpoeHue aTomHoro sapa. HyknoHHas

MOJIENb aTOMHOTO siapa. M3oronel. PangnoaktuBHbie npeBpaiieHus. [lepuo nonypacnaaa aTOMHBIX SIAEP.

aaep.

SAnepHple peaknuu. 3aKOHBI COXPAHEHHS 3apsI0BOTO M MAaCCOBOTO YHCEN. JHEPIHs CBSI3U aTOMHBIX
CBs13b Macchl 1 sHepruu. Peakuuu cuntesa u aenenus saep. Mcrounuku suepruu ConHia v 3BE371.
Anepnas sHepreTuka. JleicTBUs paAOaKTUBHBIX U3JIYY€HUI Ha )KUBbIE OPTaHU3MBI.
Jemoncmpayuu.

CrexTpsl U3JIy4eHUS U TIOTJIOMIECHHUS.

CrexTpsl pa3Iu4HbIX Ta30B.

CrnexTp Bomopo/a.

Habmonenue TpekoB B kamepe BuibcoHa.

PaboTta cuéTunka MOHU3UPYIOMINX U3TyUYCHUM.

ok wnNE

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HaOmroneHue CIUTOMIHBIX U JMHEHYAThIX CIIEKTPOB U3ITYUEHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE YHEPIHU YACTHUIIBI 10 TOPMO3HOMY ITyTH (110 oTorpadusim).
3. Msmepenue pagunoakTUBHOTO (poHa.

IoBTOpHUTEIBbHO-000011IAKO LM MOLYJIb.



[ToBTOpHTENbHO--0000IMAOIIMI  MOAYAb TpEIHA3HAYECH JUIsi CHUCTEMAaTH3alid W 000O0IIeHUs
MPEIMETHOTO COJCPYKAHUS U OMBITA JACATSILHOCTH, TPUOOPETEHHOTO IPHU M3YYCHHUH BCETro Kypca Gpu3nkw, a
TaKkke IS TMOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy 1o (u3uke i 00YyJarolImuxcs,
BBIOPABIINX ATOT Y4EOHBIH MpeIMeT.

[Ipu u3ydeHUH TaHHOTO MOAYJISI PEATH3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI ACITCILHOCTH, HA OCHOBE
KOTOPBIX O00€CIIeYMBACTCS JOCTH)KCHHE IPEJAMETHBIX M METalPEJAMETHBIX ILIAaHUPYEMBIX pPe3yJIbTaToB
oOyueHus1, popMupyeTcs €CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOSHUE HAYyYHBIX METOJOB HCCIICIOBAHUS
SIBIIGHUW TPUPOIBI W TEXHWKH, OBIAJCHHE YMCHHSIMH OOBSICHATh (PU3UYECKHUE SIBICHUS, NPUMCHSS
MOJIyYCHHBIC 3HAHMS, PEIIATh 337a4i, B TOM YHCJIC KAYECTBEHHBIC H IKCIIEPUMECHTAIBHBIC.

[IpuHIMIHATBEHO JEATEIPHOCTHBIA XapaKTep JaHHOTO pasjieia peaim3yeTcss 3a CYET TOro, YTO
o0yJaroIuecs BHIMOJHSIIOT 33/I1aHUS, B KOTOPBIX MM IPEIIaraeTcs:

Ha OCHOBE IIOJYUYEHHBIX 3HAHUHM pACIO3HABaTh M HAy4YHO OOBSACHATH (PU3UYECKUE SIBICHUS B
OKpY’Karolllel IPUPOJIe U TIOBCETHEBHOM KU3HH;

HCII0JIb30BaTh HAYYHBIC METOMABI MCCICIOBAaHUS (U3MYCCKUX SBIICHUH, B TOM YHCJC JUISI MIPOBEPKH
TUMOTE3 U TIOMyYSHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHSITh HAyYHBIC OCHOBBI HAMOOJIEE BAXKHBIX JOCTHIKCHHHA COBPEMEHHBIX TEXHOJIOTHH, HAIpHUMeEp,
MIPAKTUYECKOI'0 HCIOJb30BaHUS Pa3IMUYHbIX HMCTOYHUKOB SHEPrUM HAa OCHOBE 3aKOHA MpEBpaIleHUs MU
COXPAHEHHUS BCEX M3BECTHBIX BHJIOB DHEPIHH.
INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS INPOT'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

W3yuyenne ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs HaIpaBICHO Ha
JOCTHUKEHHUE IMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX PE3YyIbTATOB.
B pesynprare u3ydyeHuss ¢GU3MKA Ha YpPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUS Yy

oOyuatomerocst 6yayT c(hopMUPOBaHbI CIEAYIONINE JINYHOCTHBIE PE3YIbTaThl B YACTHU:

e 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

® — IPOsIBJIEHUE MHTEpeca K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHICKON (hHU3MUECKOM
HayKu;

® — [ICHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX --(PU3HKOB;

e 2) rpa’kIaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

® — rOTOBHOCTb K aKTMBHOMY YYaCTHIO B OOCYXJIEHHUH OOIIECTBEHHO 3HAUYUMBIX U ITHUECKHX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (PU3UKY;

® — OCO3HAHME BAKHOCTHU MOPAJIbHO--3TUYECKUX NPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

® — BOCHPUATHE HCTETHUECKUX KauyecTB (PM3NYECKOM HAyKH: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

® 4) 1eHHOCTH HAYYHOI'0 NO3HAHUS:

® — OCO3HaHME LIEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOTO MHCTPYMEHTAa MO3HaHWs MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHUIIEH COCTABIIIONIEH KYJIbTYPBI;

® — pa3BHUTHE HayYyHOU JII0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATENbHOCTH;

e 5) popmupoBaHus KYJIbTYPHI 310POBbSI M IMOLMOHAJIBLHOTO 0JIATOTIOTYYHSI:

® — OCO3HaHHME ILIEHHOCTH Oe30macHoro obpasza *U3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IacHOTO TIOBEIEHHUs Ha TpAHCIOpTE, Ha JOporax, C
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBaHUEM B IOMAIIHUX YCIOBUSIX;

e — chOpMHPOBAHHOCTH HaBbIKAa peeKCUM, MPU3HAHNE CBOETO IpaBa Ha OUIMOKY U TAaKOTO
XK€ MpaBa y Jpyroro 4eja0BeKa;

e 06) TPYZOBOIO BOCIIMTAHMSA:



® — aKTHBHOC y4acCTHE B PEIICHHH MPAKTUYECKUX 3a71ad (B paMKax ceMbU, 00pa30BaTEIbHON
OpraHu3aluy, TOpoJa, Kpas) TEXHOJOTMYECKOM U COLUAIbHOM HANpaBIEHHOCTH,
TpeOYIOMIMX B TOM YHCIIC U (PU3NICCKUX 3HAHUA,

® — MHTEpEeC K MPaAKTUIECKOMY M3yUeHUIO Tpodeccuii, CBA3aHHBIX C PU3UKOM;

e 7)3KOJIOrHYeCKOro BOCIIUTAHUS

e — OpHCHTAIMS Ha MPUMEHECHHE (GU3UYECKUX 3HAHUN JUIsl pEIIeHHs] 3a1ad B 00JacTH
OKpY>KaloIlle Cpe/ibl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKHM WX BO3MOXKHBIX MOCIEACTBUMN
JUTSL OKPYKAIOIIEH CpeJibl;

® — OCO3HAHHE INI0OATHLHOTO XapaKTepa IKOJOTUICCKUX MPOOIIEM U TyTeH MX PEIICHUS;

e 8) aganTauuM K MU3MEHSIIOUIUMCSH YCJIOBHAM COIMAIBHON M NMPUPOJIHOM Cpeabl:

e — TOTpPeOHOCT, BO B3aWMOJCHCTBUU TPH BBIOJTHECHUH HCCICAOBAHUN U IPOCKTOB
(hU3UYECKOI HAIIPABICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSAM JIPYTHUX;

® — [IOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATebHOCTb;

¢ — noTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM uyHclie (HOpPMyIHpPOBATh HJIEH,
MTOHSATHS, TUMIOTE3bI O (PU3HMYECKUX OOBEKTAX M SIBJICHUSIX;

e — oco3HaHHE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PHU3HKH;

® — IUTAHMPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PU3NUYECKUX 3HAHHIA;

® — CTPEMJICHHE aHAJIU3UPOBATH U BBISBISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIC C UCITOJIb30BaHUEM (PU3UYECKHUX 3HAHHM;

e — OIICHKAa CBOMUX JCUCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOIIYIO Cpedy, BO3MOXKHBIX
II00ATBHBIX TTOCIICICTBHA.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbraTe oOCBOEHHMsS MporpamMMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuatouierocs OyayT cGhOpMHUpPOBaHbI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIIME T[103HABaTeIbHbIE YHHMBEpCAJbHbIE Yy4yeOHbIe JEHCTBHS, KOMMYHUKAaTHBHBIE
YHHUBEpCaJIbHbIE yUeOHbIE NEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIEC yUECOHbIE 1EHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHbLIC yqeﬁm,le JeHCTBUS

ba3oBble JlornyecKue AeicTBUA:
® BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBIEHUI);
® YCTAHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KIACCU(PHUKAIIMHA, OCHOBAHUS Il 000OIIECHHS 1
CpaBHEHMS;
® BEISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHSI B paccCMaTpUBaeMBIX (akTaX, JaHHBIX U
HaOJIOICHUAX, OTHOCAIIMXCS K (PU3HMUECKUM SBICHUSIM;
® BBISIBJIATE NIPUYMHHO--CIIEZICTBEHHBIE CBSI3U NPU H3YYEHUHM (PHU3HUECKUX SABICHUNA U
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJIB30BaHUEM JIEAYKTHUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEeHUH, BEIIBUTATh THITOTE3bI O B3aUMOCBS3X (PU3NIECKUX BEITUUNH;
® CAaMOCTOSITEJIBHO BBIOMpATh CIIOCO0 perieHus: yueOHoW (u3nueckoi 3a1aun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHHs, BBIOOP HamOoiee MOIXOAAIIETO C YYETOM
CaMOCTOSITENTEHO BBIICIICHHBIX KPUTEPUERB).
ba3oBrle uccienoBaTe/bCKUe 1eHCTBHA!
® ICTIOJTh30BATh BOIIPOCHI KaK UCCIIEAOBATEILCKUN HHCTPYMEHT TIO3HAHUS;



® [I[POBOJIUTH 10 CAMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOXKHBIN (PU3NYECKUN
9KCHEPUMEHT, HEOOJIBIIIOE UCCIIE0BaHUE (PU3NUECKOTO SBICHHUS;

® OIICHMBAaTh Ha IPUMEHMMOCTb M JIOCTOBEPHOCTh HMH(OpMAIUIO, MOJYYEHHYIO B XOJI€
UCCIIEIOBaHMS WIIH HKCIIEPUMEHTA;

® CaMOCTOATEJIBHO (POPMYJIUPOBaTh 00OOIIEHHUS U BBIBO/IBI 0 PE3yibTaTaM MPOBEIEHHOIO
HaOJII0ACHNUS, OIIbITA, UCCIICOBAHMS;

® [[POrHO3UPOBATh BO3MOXKHOE JalibHElIee pa3BUTHE (U3UYECKUX IPOLECCOB, a TAKKE
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

® [IPUMEHATh PA3MUYHBIE METOBI, MHCTPYMEHTHI M 3ampoChl IpU IMOHMCKE U OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (PU3NYecKoil 3a1auu;

® AHAJIM3UPOBATh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATh WH(POPMALUIO PA3TUUYHBIX
BUJOB U (pOPM IPEICTABICHHUS;

® CAMOCTOSITEJIEHO BBIOMpATh ONTHUMAaNbHYIO (opMy npencTaBieHHs HHGOpPMAIMH U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOXKHBIMM CXE€MaMHM, JuarpaMMaMi, HHOH
rpaduKol U UX KOMOMHAITUSIMH.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBHA:

B XoJe OOCYXJeHHs y4eOHOro MaTepuana, pe3yJbTaToB Ja0OpaTOpHBIX pPaboOT u
IIPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 0OCYKIaeMOM TEeMBI U BBICKA3hIBATh UJIEH,
HaIleJICHHbIC Ha pEIIeHUE 33a]a4 1 MMOAJepKaHue 01aroxKenaTeIbHOCTH OOICHHS;

® COMOCTABIATh CBOUM CYXKACHUS C CYXKICHHAMU JPYTUX YYaCTHUKOB JHAjora,
OOHapYKUBATh PA3IMYKME U CXOJICTBO O3HIINH;

® BEIpA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMCBMEHHBIX TEKCTaX;

eIyONIMYHO  TPEACTABIATH  PE3YJAbTAThl  BBINOJHEHHOTO  (U3WYECKOTO  OIBITa
(9KCIIepUMeHTa, UCCIIeIOBAHMUS, TIPOCKTA);

® IOHUMATh W HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONH W MHIUBUAYAJIBHONW paObOTHI TIpU
pelIeHnH KOHKPETHON (pU3NYECKOM MpoOIeMbl;

e [IPHHUMATh IIETM COBMECTHOM JeSITEIHHOCTH, OpPTaHMW30BBIBATH JEHCTBHA 1O €€
JIOCTIDKEHUIO: PacIpesesiaTh POIM, 00CYKAAaTh MPOLECCHl U Pe3ysbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS! HECKOJIBKHX JIFOJIEH;

® BEITIOJIHATH CBOKO YacTh PaOOTHI, JOCTHTash KAa4eCTBEHHOTO pE3ylibTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAMHUPYS CBOU JEHCTBHS C APYTUMHU WICHAMU KOMaHIbI;

® OIICHMBATh KaueCTBO CBOET0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PerJIHTI/IBH])Ie YHUBEPCAJBHBLIC yqeﬁm,le JelcTBUSA

Camoopranuzanus:

® BBISIBJISITH NMPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOUUX AJIs pelIeHUs
bu3NYECKUX 3HAHMIA,

® OPUEHTHUPOBATHCA B PA3IMYHBIX MOJIXO0JaX TMPUHATUS pelleHud (MHAWBHUIYaJTbHOE,
MPUHATUE PEIICHUS B TPYIINE, IPUHATHE PELICHUIN TPYIION );

® CaMOCTOSITEIBHO COCTaBJIATH AalNTOPUTM pelieHUs (U3MUECKON 3aJadyd WM IJIaHa
UCCIICIOBAHMSI C YYETOM HUMEIONINXCS PECypCoOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh MpeIJIaraeMble BApUAHThI PEIICHU;



e fleniaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.
CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

® J1aBaTh aJICKBATHYIO OIICHKY CUTYAIlMH ¥ MpeJiararh 1jiaH e€ N3MCHCHHS;

© O0BSICHATD MPUYMHBI JOCTUKCHUS (HEIOCTHXKEHUS) PE3yIbTaTOB JIEATEIHHOCTH, 1aBaTh
OIICHKY PHOOPETEHHOMY OTIBITY;

® BHOCUTH KOPPEKTHBBI B JICATEIBHOCTH (B TOM YHCJIE€ B XOJ BBIIOJHEHUS (PUINUECKOTO
WCCJICIOBAaHMS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENICTB, H3MEHHBIIHUXCS
CUTYaIlUH, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

® OILICHUBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUIM;

® CTaBUTh ce0s HA MECTO JPYroro 4eJoBEeKa B XOJ€ CIOpa WIM JUCKYCCHU HAa HAYUHYIO
TeMy, TOHUMaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JPYTrOro;

epU3HABaTh CBOE TMpPaBO Ha OMMOKY MNpU perieHuH (U3UYSCKUX 3a1ad WK B
YTBEPKJICHUSIX Ha HAyYHbIE TEMbI M TAKOE K€ MPaBo JAPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOyuenust B 7 Kjacce NpeIMETHbIE pe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHbI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUN:

® IICIIOJIb30BATh  MOHATHA: (U3MYECKMEe U XMMHUYECKHE SBJCHHUSA, HaOJIOJCHHUE,
OKCIEPUMEHT, MOJIeIb, TUIOTE3a, CAMHULBI (PU3MUYECKUX BEIWYHH, aTOM, MOJICKYIa,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKUIKOE, ra3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IPSAMOJIMHEHHOE),  TPaeKTOpHUs,
paBHOAEHCTBYIOIIas cuia, aedopmanus (yopyras, IUIAaCTHUYECKas), HEBECOMOCTb,
COOOILAOIINECS COCY/IbI;

e pa3nyath SABICHUA (IUPQy3us, TEIIOBOE IBM)KEHUE YACTHUI[ BEIECTBA, PAaBHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE JBM)KCHUE, MHEPIHsS, B3aUMOJICHCTBHE TENl, PABHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpAaIeHHs, Ieperada JaBICHUS TBEPIBIMU
TeJIaMU, KUAKOCTSMH U razaMH, aTMOC(EpHOE JaBJIeHUE, MJIaBaHKe Tell, IPeBpaIleHus
MEXaHUYECKOM IHEpIrun) 1Mo OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

® pacro3HaBaTh IPOSIBICHUE W3YYEHHBIX (PU3MYECKHUX SIBICHHH B OKpYXarollleM MHpE, B
TOM 4Yucie (pu3uuecKkue SBICHHS B TMPHPOJE: NMPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOpPOCTSIMH B >KMBOH W HEXHUBOW NpHUpOJE, NeHCTBUE CHUJIBI TPEHHUS B IMPHPOJE U
TEXHUKE, BIMSHUE aTMOC()EpPHOro AaBieHHs Ha >KMBOM OpraHusM, IJIaBaHue pbIO,
pblYary B Teje YeloBeKa, MPU 3TOM MEepeBOIUTH MPAKTHUYECKYIO 33Jauy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBIICHU;

® ONMCHIBATh M3y4YCHHbIE CBOMCTBA Tel U (PU3NYECKUE SIBICHUS, UCIONb3Ys (PU3UUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPETHSS
CKOpOCTh, CHMJIa YIPYTrOCTH, CHJIa TSDKECTH, BeC Teja, CWJIa TpPEHUs, JaBJICHUE
(TBEpmOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHW4eckas padorta,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIBI, KO3(PQHIMEHT TMOJNe3HOT0 JCWCTBUS
MEXaHU3MOB, KMHETHUYECKasl W MOTCHIIMAbHAS SHEPTHs), TPU OIMMCAHUN TPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICIT HCIIOJIb3YEMBIX BETUUMH, UX 0003HAYCHHS U €AMHUIIBI
(GU3NUECKUX BETUYMH, HAXOIUTHh (POPMYIIBI, CBS3BIBAIOIIME AAHHYIO (PHU3HUECKYIO



BEJIMYMHY C JPYTMMH BEIMYUHAMH, CTPOUTH TpaduKh H3yYEHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BEINYHH;

® XapaKTepHU30BaTh CBOMCTBA TeJl, (U3MUECKHUE SIBJICHUS W IPOLIECCHI, HCIOIB3Ys MpaBuia
CJI0OKEHHUS CUII (BIOJIb OJHOU MpsMon), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MpaBUJIO paBHOBecHs phiuara (00Ka), «30JI0TO€ TIPABWIO» MEXaHHWKH, 3aKOH
COXpaHEHUS MEXaHWYECKON SHEPIrHH, IPH ATOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3aIllUChIBATh €r0 MATEMATHUYECKOE BBIPAXKEHUE;

© O0BSCHATH (PU3MYECKHUE SBIICHUS, TIPOLIECCH M CBOMCTBA TEJI, B TOM YHCJIE M B KOHTEKCTE
CUTyallUii  MPaKTUKO-OPUEHTUPOBAHHOIO  XapakKTepa:  BBISIBISATH  MPUUYUHHO-
-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JOTMYECKUX IIAroB C OMOpPOM Ha
1-2 wu3y4yeHHBIX CBOWCTBAa (U3MYECKUX SBJICHUN, (U3MUYECKUX 3aKOHA HJIH
3aKOHOMEPHOCTH;

epemaTh pacy€THhIC 3a7auyd B 1—2 JCHCTBUSA, HCIHOJB3Ys 3aKOHBI W (OPMYIIBI,
CBs3bIBaONIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3a/Ja4yu
3aMKCHIBATh KPATKOE YCJIOBHE, TMOJCTABIATH (DU3MUYSCKHE BEIMYUHBI B (POPMYIBI U
MPOBOAMTH PAcUEThl, HAXOJIUTHh CIPABOYHBIC JTaHHBIC, HEOOXOIUMBIC IJI PEIICHUS
3a[a4, OLICHUBATh PEATUCTUYHOCTD MOTYYCHHON (PU3UUECKOM BETUYMHBL;

® pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPHU IMOMOIIN (PU3NICCKIX METOIOB,
B OIMCAaHUU HCCJIECNIOBAHUS BBIJACIATH MPOBEPsIieMOE MPEANONOKeHHe (TUIIOTE3Y),
pas3nuYaTh U MHTEPIPETUPOBATH MOJYUYCHHBIA PE3ybTaT, HAXOIUTh OIIMOKH B XOJC
OTIBITA, JICJIaTh BBIBOJIBI I10 €TI0 PE3yJIbTaTaMm;

® IPOBOANTH ONBITHI 1O HAOIIOJCHUIO (PU3WYECKUX SIBJICHUN WU (PU3NYECKHX CBOMCTB
Ten: (GopMynIHpoBaTH MPOBEpPSEMBIC MPEANOIOKCHHS, COOMpaTh YCTAHOBKY W3
MPEJIOKEHHOTO 000PYAOBAaHUS, 3aMUCHIBATh XO/1 ONbITA U (POPMYITHPOBATH BHIBOIBL;

® BBLITIOJIHATh MPSAMbIE U3MEPEHUsI PACCTOSHUA, BPEMEHH, MAacChl Tena, o0bEéMa, CUIIbI U
TEMIEPATypbl C UCMOJIH30BAHUEM aHAIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCONIOTHON MOTPEITHOCTH U3MEPEHUIA;

® IPOBOJUTH KCCIEAOBAHNWE 3aBHUCUMOCTH OJHOW (DM3MUECKON BEIMYMHBI OT JPYroi ¢
HCIIOJIb30BaHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTH MTyTH PABHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHU JBWIKEHUS TeJa, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tella, KaueCcTBa
00pabOTKM TIOBEPXHOCTEH TeN ¥ HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAIN
CONPUKOCHOBEHUS TEJl, CUJIbl YIIPYTOCTH OT YJIJIMHEHHUS MPYKUHBI, BHITAJKUBAIOLIEH
CHIBI OT O0BEMa MOTPYKEHHOM 4YacTHM Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTHU TeJia, OT TIyOHMHBI, Ha KOTOPYIO IOTPYXKEHO TeJo,
YCIIOBHM TIJTaBaHUSI TeJN, YCIOBUU pPaBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM Yy4eOHOTO HCCIIENOBaHMsS, COOMpaTh YCTAHOBKY U  BBIMOJTHSATH
U3MEpEeHUs, cleaysl MPeIOKEHHOMY IJIaHy, (UKCHUPOBATh PE3yNbTAThl MOJTYYCHHOMN
3aBUCUMOCTH (PU3NUYECKHX BEIUYMH B BHUJC MPEIIOKCHHBIX TaOMUIl M TpaduKOB,
JienaTh BBIBOJIBI TIO PE3yiIbTaTaM MCCIICI0BAHMUS;

® POBOANTh KOCBEHHBIC W3MEpPEHUs (PU3NUECKMX BEIWYMH (IJIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOTO TeNa, Cuila TPEHUS CKOJIBKEHWsI, [aBJIeHWE BO3/ayXa,
BBITAJIKMBAIOIIAsl CUJIa, JEHUCTBYIOLIAs Ha TMOrPYXEHHOE B IKUAKOCTh TEJO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEJIOKEHHON
WHCTPYKIIUU: TIPH BBHITTOJTHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTATLHYIO YCTAaHOBKY
W BBIYHUCIATEH 3HAYEHHE NCKOMOW BEITUYHHEL,



ecoOm0oIaTh MpaBUJa TEXHUKH O€30macHOCTH TMpu pabore C  J1abopaTOpHBIM
obopyoBaHUEM;

e yKa3plBaTh IPHUHLMIIBI JAECHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOLIAIOIINECS COCY Ibl, OAPOMETP, pbluar, NOJBUKHBIN U
HETIOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

® XapaKTepU30BaTh MPUHILMIIBI 1€HCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOPOM Ha WX ONUCaHUA (B TOM 4HMCIE: MOAIIMUIHUKH, YCTPOWCTBO BOJOIPOBOJAA,
TU/IPABIMYECKUA TIPEecC, MAHOMETP, BBICOTOMEp, IOPILIHEBOM HAcOC, apeoMeTp),
UCIOJb3Ysl 3HAHUA O CBOWCTBaX (M3UYECKUX SBICHUH M HEOOXOAUMBIE (U3NUECKUE
3aKOHBI ¥ 3aKOHOMEPHOCTH;

®[IPUBOAMUTH IpUMEpbl (HAXOOUTh MH(OpPMALMIO O MpUMepax) MHPAKTUYECKOIO
UCTIOJIb30BaHUS (PU3MUYCCKUX 3HAHWHA B TIOBCEJAHEBHOW KHM3HM s OOecredeHus
0€30MacCHOCTH TMpH OOpaIleHWHd C NpUOOpaMH W TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHMsI 3/I0pOBbSi M COOJIOJEHUS HOPM SKOJIOTMYECKOIO TIOBEJCHUS B
OKpYy’Karollel cpene;

® OCYILECTBIJIATh OTOOP MCTOYHUKOB HMH(popManuu B IHTepHeTe B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MUMEIOIIUXCS 3HAHUN U MTyTEM CpaBHEHUS
Pa3IMYHBIX KCTOUYHUKOB BBIICIATH HH(POPMAIIHIO, KOTOPAst SBISIETCS IPOTUBOPEUNBOI
WJI MOKET OBITh HEIOCTOBEPHOI;

® [ICII0JIB30BATh IIPU BBINOJIHEHUN YYEOHBIX 3aJaHUM HAay4yHO--TIONYJSPHYIO JUTEPaTypy
(U3NYECKOr0 COJEpX aHUsl, CIPAaBOUYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIAJeTh NpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusl HWHGOpMALUU U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

® C03/1aBaTh COOCTBEHHBIC KPaTKUE NMUCbMEHHBbIE U YCTHBIE COOOIIEHHMS Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (Gu3n4ecKoro coaepkaHusi, B TOM 4UCiIe MYOJUYHO J1eNaTh
KpaTKHe COOOIIEHMsI O pe3yibTaTax MPOEKTOB WM Y4eOHBIX MCCIIEI0BaHUM, IPU ATOM
rPaMOTHO HCIOJIb30BAaTh HW3YYEHHBI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NIPE3EHTALIUENH;

®[IpU BBHINOJHEHUHM Y4YEOHBIX MPOEKTOB U HCCIEIOBaHHUM pacrpeneisTh 00g3aHHOCTH B
IPYyIIE B COOTBETCTBUM C ITOCTABJIEHHBIMHU 3a/1adyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM TUIaHA
NEeNCTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb T'PYIIIBL,
BbICTpAauBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILIHX.

K xoHuy oOyuenust B 8 Kiacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

® JICIIOJIB30BATh IOHATHS: Macca W Pa3MEpPbl MOJEKYJ, TEIUIOBOE [BHKEHUE aTOMOB H
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPUCTAIMUECKHE M aMop(HBIE Tea,
HACBILIICHHBIA M HEHACBIIICHHBIN Map, BIAXKHOCTh BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSIS
SHEpPrus, TeIIOBOW JBUTATENb, JIEMEHTAPHBIM IEKTPUUECKUN 3apsijl, FIEKTPUUECKOe
110JI€, NPOBOAHUKU U JUIEKTPUKH, TOCTOSIHHBIN AJIEKTPUYECKUN TOK, MAarHMTHOE
oJIE;

epa3nuyaTh SBJIECHUS (TEIUIOBOE pACHIMpEHHE M CXKaTue, TeIulonepeaada, TeIIoBOe
paBHOBECHE, CMauMBaHMUE, KaNWUIAPHBIE SBJICHUSA, MCIAPEHUE, KOHJEHCAIUs,
IUIaBJIEHUWE,  KpucTalum3auus  (OTBepAEBaHME),  KHUIEHHME,  TeIulonepeaaya
(TEemIonpoOBOHOCTh, KOHBEKIUS, W3JIy4YE€HUE), DJIEKTpU3aLUs TeJ, B3aUMOJIEHCTBUE
3aps0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, AEWCTBUE MarHUTHOI'O IOJISI HAa NPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAas



UHAYKIMSA) 1O ONMCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

® pacro3HaBaTh IPOSIBIECHUE M3YYEHHBIX (PU3MYECKUX SIBIICHHHM B OKpYXarollleM MHUpE, B
TOM 4ncie (U3NYECKUE SBJICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBbIE ABJICHUS B IPUPOAE, KpPUCTaLIbl B npupoze, uzinydeHue ColHLa,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, DIEKTPUYECTBO JKUBBIX OpPTaHHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpeld MOJOCOB, POJIb MArHUTHOTO IOJS JJIs KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IIPU 3TOM IE€PEBOAUTH MIPAKTUUYECKYIO 33]ady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3MUECKUX SBJICHUH;

® ONMCHIBATh M3YyUYCHHbIE CBOMCTBA Tel U (PU3MYECKUE SIBIICHUS, UCHOJb3Yysd (U3NYECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YZeJIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€lbHas TEIUIOTa IUIABJICHUS, YAEIbHAs TEIIoTa
napooOpa3oBaHMs, yAEIbHAs TEIUIOTa CTOPaHHS TOIUIMBA, KOX(P(HUIMEHT MOJIE3HOTO
JeMCTBUSL TEIUIOBOM MAIMHbBI, OTHOCHUTENIbHAS BIAXKHOCTh BO3JyXa, 3JIEKTPUUYECKUN
3apsil, CHJa TOKa, OJJIEKTPUYECKOE HAaINpsDKEHUE, CONPOTUBIIEHUE IPOBOJHUKA,
yZI€JIbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JIEKTPUUECKOT0 TOKA), IpU
ONHCAaHUH TMPABUIBHO TPAKTOBATh (U3WYECKUH CMBICI HCIOJIb3YEMbIX BEIWYHH,
0003HaueHUs M eUHUIbI (U3NUYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOINE
JAaHHYI0 (U3UYECKYI0O BEJIMYMHY C JPYITMMU BEJIWYMHAMH, CTPOUTHh TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEINYHH;

® XapaKTepu3oBaTh CBOWCTBA TeJ, (U3MUECKUE SABJICHHUS U IPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO--KHHETHYECKOW TEOPHH CTPOCHHS BEIIECTBA,
OPUHIUN CYNEPIO3UIMA ToJie (Ha KadyecTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsiia, 3akoH Oma jans ydacTka nenu, 3akoH JDxoyns—J/leHna, 3akoH coxpaHeHHs
SHEPIuu, MPH 3TOM JAaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBATh €ro
MaTeMaTHYECKOE BBIPAKECHNUE;

© 00BSCHATDH (PU3HYECKHE POIIECCHl U CBOWCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISTH MPHUYMHHO-CIICICTBEHHBIE CBSI3H,
CTpOUTh OOBSICHEHHE M3 |—2 JOrMYeckux IIaroB ¢ OMOpod Ha 1-2 WU3YyYEeHHBIX
CBOMCTBa (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemarh pacuy€THble 3aJaud B 2—3 JI€HCTBUS, HCIOJB3YysSd 3aKOHbl U (OPMYIIbI,
CBs3bIBaroIMEe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3ajjauu
3aMMCBIBATh KPAaTKOE YCJIOBUE, BBISBIISATH HEAOCTATOK MAHHBIX JUIS PEUICHUsS 3a/1a4H,
BBIOMPATH 3aKOHBI U (HOPMYITBI, HEOOXOIUMBIE ISl €€ PelIeHUs], TIPOBOAUTH PACUETHI U
CpaBHUBATh MOJIyYEHHOE 3HaUeHHe (PU3NUECKON BETMUHUHBI C U3BECTHBIMU JAHHBIMU;

® pacro3HaBaTh NPoOIEMbI, KOTOPbIE MOXXHO PEIIUTh MPHU TOMOIIHN (PU3UYECKHX METOJIOB,
UCTOJB3Yysl OINHUCAaHWE MCCIEOBAHUs, BBIACIATH IPOBEPsIieMOe IPEANOI0KEHHUE,
OLIEHUBATh MPABUIILHOCTH MOPS/IKA MPOBEICHUS UCCIIET0BAHMS, ATIaTh BHIBOIBI;

® [IPOBOJIUTH OMBITHI 10 HAOIIOCHUIO (PU3HUECKUX SBJICHUN MIIN (PU3NYECKUX CBOUCTB TEJ
(KanWJUIApHBIE  SBJICHMS, 3aBUCHMOCTb JaBJIEHHS BO3AyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS W HATPEBAHUS MTPH M3ITyYSHHUH OT IIBETA
W3IIydaronie  (MOTrJIomaroIie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI  OT
TEMIEpaTypbl KHJIKOCTH M IUIOIAAM €€ TOBEPXHOCTH, OJJIEKTpH3alUi Tel U
B3aUMO/ICIICTBHE 3JIEKTPUUECKUX 3apsAI0B, B3aMMOJAEUCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaJTU3aIisl MAarHUTHBIX TTOJICH TIOCTOSIHHBIX MarHUTOB, ACWCTBUS MAarHUTHOTO TIOJIS



Ha TIPOBOJHUK C TOKOM, CBOMCTBAa DJJIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOJBUIATEISA
MOCTOSIHHOTO TOKa): (OpMyIHpOBaTh TMpPOBEpsSEMBbIE MPEANOJIOKEHUs, CcOOUpaTh
YCTaHOBKY M3 MPEMJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GopMynHpOBaTh BHIBOBI;

® BBINIOJIHATh TPSIMbIE U3MEPEHMsI TEMIIEpaTypbl, OTHOCUTEIbHOW BIIAKHOCTU BO3AYXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX MPUOOPOB M JATUMKOB
(¢u3nUeCKUX BEIMYUH, CPAaBHUBATh pPE3YJIbTaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIIOTHOW MOTPEIIHOCTH;

® [IPOBOJIUTh HCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (DPU3NYECKON BEITUYMHBI OT APYroi ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHUS IPOBOJHUKA OT
€ro JUIMHBI, IUIOINAJU IONEPEUYHOIO CEYECHUs U YACIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJHMKA, CUJIBI TOKA, HAYLIETO Yepe3 IPOBOJHUK, OT HANPSHKEHUS HA IIPOBOIHUKE,
UCCIJIEJOBAHHUE I10CJIEI0BATEIbHOTO U IApaJUIEJbHOTO COEIUHEHMM NPOBOJHUKOB):
IUTAHUPOBATh MCCIIEIOBaHME, COOMPATh YCTAHOBKY W BBIIIOJHITH U3MEPEHUS, CICHYS
IPEeUI0KEHHOMY IUIaHy, (PMKCUPOBAaTh Pe3y/bTaThl NOJYYEHHON 3aBUCUMOCTH B BUJE
TabIuI U TpadUKOB, AETATh BBIBOABI 10 pe3yJbTaTaM HCCIIeI0BaHUS;

® [IPOBOJIUTh KOCBEHHbIE H3MEpeHHUs (U3NYECKUX BEIMYMH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTHUBICHUE MPOBOJHUKA, pab0Ta U MOLIHOCTb JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
IPEJJI0KEHHOW UHCTPYKLUU, U BBIYUCIIATh 3HAUEHNUE BEIUUNHBI,

ecoOmoaTh TpaBWJa TEXHUKH Oe3omacHOCTH Tmpu pabore ¢  J1abopaTOPHBIM
000pyI0BaHUEM;

® XapaKTepU30BaTh MPUHIIUIIBI ICHCTBHUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpPOM Ha MX omnucaHus (B TOM YHUCIIE: CUCTEMa OTOIUIEHHUS IOMOB, TUTPOMETP,
napoBas TypOMHA, aMIepMeTp, BOJBTMETP, CUETYMK 3IIEKTPUUECKOW HHEpIuu,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENIbHBIE AIIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUYECKUE MPEIOXPAHUTENHU, 3JIEKTPOMArHuT, 3JEKTPOJBUIATEIb IOCTOSHHOIO
TOKa), WCIONb3ys 3HAHUS O CBOMCTBAaX (PU3MUECKUX SABICHUH U HEOO0XOAUMBIE
¢du3nueckre 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOHCTBA M HW3MEPUTENbHbIE NPUOOPHI IO
cXeMaM M CXEMaTU4YHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEoCcTaTr), COCTaBISATh
CXEMBbI 3JIEKTPUUECKUX LIEeTel C MOCIeN0BaTeNbHbIM U NapauleIbHbIM COETMHEHUEM
HJIEMEHTOB, pa3nyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX IIeTeH;

®[IPUBOJIUTH NpUMEPHl  (HAXOOUTh HH(GOPMALMI0O O NpUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUSl (PU3MUYECKUX 3HAHUM B TIOBCEJHEBHOW KM3HM A oOecredeHus
0€30MacCHOCTH MpH OOpaIleHud C NpUOOpaMH U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHMs 370pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYKarollleu cpee;

® OCYUIECTBIIATH MMOMCK MHpOpMAIMU PU3ndeckoro coaepxanus B VHTepHeTe, HA OCHOBE
UMEIOUINXCA 3HAHUW M MyTEM CpaBHEHHS JTOTOJIHHUTENbHBIX HCTOYHHUKOB BBIIETSATH
UH(POPMAILINIO, KOTOpasi ABJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HETOCTOBEPHOM;

® [ICII0JIB30BATh NP BBINOJIHEHUN Y4€OHBIX 3aJaHUM HAay4dHO--TIONYJSPHYIO JUTEPaTypy
(GU3MUeCKOro cojep)KaHus, CIpPaBOYHbIE MaTepHalbl, pecypchl cetu VHTepHer,
BJa/IeTh MpUEMAMU KOHCHEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus WHGOpMaLUU M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;



®Co3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE U KpaTKWE YCTHBIE COOOIIEHUs, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KAaHUsS, B TOM YHCIE
nyOlIMYHO  IPEJCTaBISITH  PE3yabTaTbl IMPOEKTHOM MM HCCIEN0BAaTEJIbCKOU
JESTENIbHOCTH, P 3TOM I'PaMOTHO UCIOJIb30BaTh W3YYEHHBIN MOHATUMHBIN anmapar
Kypca (pU3MKH, CONMPOBOXKIATh BHICTYIICHUE IIPE3CHTAL[EH;

®IIpU BBINOJHEHUU YYEOHBIX TPOCKTOB W HCCIENOBAaHMNA (PU3MUECKUX MPOIECCOB
pacrpenesaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMH 33JadyaMH,
CJIEUTh 3a BBIIOJHEHMEM IUIaHA JEHCTBUH M KOPPEKTHPOBATh €ro, aAeKBaTHO
OLICHUBATh COOCTBEHHBIM  BKJIaX B  JEATEIBHOCTh  TPYIIbI, BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peIiaTh KOH(IUKTHI.

K xoHuy oOyuenust B 9 Kiacce npeIMeTHbIE pe3yibTaTbl HA 0A30BOM YpPOBHE JIOJIKHbI

oTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

® ICIIOJIb30BATh IOHATHUSA: CHCTeMa OTcuyéra, MarepuanbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOro JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M IEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE,
MEeXaHUYecKue KoiebaHus M BOJHBI, 3BYK, HUHOPa3BYK M  YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30pPYKOCTb U
JATbHO30PKOCTh, CIIEKTPHl HUCITYCKaHWsI M TIOTJIOMICHUs, anbga-, Oera- W Tramma-
U3JTy4EHUs], U30TOIIbI, SACPHAs SDHEPIETUKA,

e pa3nuyarh SIBICHUSA (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEIHOE JBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE, CBOOOHOE MaJEHUE TeJl, PABHOMEPHOE
JBIDKEHUE 10 OKPYKHOCTH, B3aMMOJEHCTBHE TeJ, PEAKTUBHOE JBHKEHHE,
KosiebaTeNnbHOE JBM)KEHHE (3aTyXarole U BBbIHYXJEHHbIE KoJeOaHHs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpaXXE€HHE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTpPaHEHUE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, I0JTHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE
0enoro cBera B CHEKTP M CIOXKEHHE CIEKTPabHBIX I[BETOB, JUCIEPCHs CBETa,
€CTECTBEHHAs] PaJUOAKTUBHOCTb, BOZHUKHOBEHUE JMHENYATOr0 CIEKTpa W3JIy4EHUs)
[0 OINHKCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOe (U3HYECKOE SBJICHHE;

® pacrio3HaBaTh IMPOSBIICHUE U3YYEHHBIX (DU3MUECKUX SIBICHUH B OKpY’KaroleM mupe (B
TOM yHclie (U3NYECKUEe SBICHUS B MPUPOJE: MPUIUBBI U OTIMBBI, ABHKCHHE IJIAHET
ConHEeYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHME, CEHCMHUYECKHE BOJIHBI, ILYHAMM, 7XO, LIBETa Tell,
ONTUYECKHWE SBJIEHUS B  MpHUpojae, OHOJIOrMYecKoe JecTBHE  BUAMMOTIO,
yIAbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO H3JIY4YE€HUH, €CTeCTBEHHBIN paJuOaKTUBHBIN
(GOH, KOCMHMUYECKHE JIy4d, pPAJUOAKTUBHOE MW3JIydYeHHE MPHUPOIHBIX MHHEPAIOB,
JieicTBUE PalMOAKTUBHBIX M3JIy4eHUH Ha OPraHU3M 4elloBeKa), IPH ATOM MEPEBOAUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

® OIIMCHIBATh M3YYEHHbIE CBOMCTBA TeNl M (PU3MYECKHE SBJIECHUS, MCIONb3Yyd (DU3HUECKHE
BEJIMYMHBI (CPEAHSsI U MTHOBEHHAs CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUKEHHHU,
YCKOpEHUE, MEepPEMEILEHNE, TyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMs, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MaJCHMsI, BEC Tella, UMITYJIbC Teja, UMITYJIbC
CWJIBI, MEXaHUYecKasi padoTa U MOIIHOCTb, MOTEHIIUAJIbHAS HEPTUs Teja, MOJHIATOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIUAJIbHASL SHEPTUS CKAaTOW NPY>KUHBI, KHHETUYECKas



SHEprus, MOJIHAs MEXaHW4YecKas SHEeprus, Mepuoj M 4YacToTa KoJieOaHWi, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, [TOKA3aTEIb NPEIOMIICHUS
Cpezbl), IPU ONHCAHUM TMPABHIBHO TPAKTOBATh (PM3WYECKHN CMBICT HCIOJIb3YEeMBIX
BEJIMYMH, OOO3HAUEHUS U EAMHULBI (PUIUUYECKUX BEIUYUH, HAXOIUTh (OpPMYIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYIO0 BEIMYHMHY C JPYrUMH BEJIMYWHAMHU, CTPOUTH
rpaduKy N3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMUMH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBICHHUSI M IPOLECCHI, UCHOJB3Ys 3aKOH
COXpaHEHMsI SHEPIMU, 3aKOH BCEMHUPHOI'O TIATOTEHUS, MPUHLUI CYNEPHO3ULUU CHII,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akonbl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYJIbCA,
3aKOHBl OTPaKEHUS U TMPEJIOMIICHUS CBETa, 3aKOHbl COXpPaHEHHUS 3apsJ0BOTO U
MaccoBOI'O YHMCEJ TMpU SJAEPHBIX pPEaKUMsX, IpU 3TOM JaBaThb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHHE;

© O0BSCHATH (PU3UYECKHE MIPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYalui
[IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUYMHHO--CIICJCTBEHHBIE CBS3H,
CTpOUTH OOBSICHEHHE M3 2—3 JOTMYECKHX IIaroB C OMOpod Ha 2-3 HU3YYEHHBIX
CBOICTBa (PU3MYECKUX SBICHUH, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIC 3a/1a4il (OMUPAOIIMECS HAa CUCTEMY U3 2—3 ypaBHEHUH), HCIONb3YA
3aKOHBI U (OPMYIbI, CBS3bIBalOIINE (PU3MUYECKHE BETUYMHBI: HAa OCHOBE aHaIM3a
yCIOBUSL 3a/ladyd 3allMChIBaTh KpaTKO€ YCIOBHE, BBISBIATh HEAOCTAIOIIME WU
U30BITOYHBIC JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC MJISI PEHICHUS,
OPOBOAWTH pPAacu€Thl U OLEHUBATh PEATHCTUYHOCTh TOJYYEHHOTO 3HAYCHUS
bu3nYeCKOil BENTUYMHBL;

® pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOXKHO PELIUTh MPHU MOMOIIU (PUINIECKHX METOOB,
UCIIONB3YSl OINUCAaHUE MCCIEIOBAHUS, BBIICIATH MPOBEPSEMOE IMPEAIOIOKEHHE,
OLICHMBATh IPaBWJIBHOCTb IOpsIKA IPOBEAEHUS HCCIIEIOBAHMS, JEJIaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUHN U ONIBITOB;

® [IPOBOJUTH OIBITHI 10 HAOIIOACHHUIO (PUBNYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB TEI
(u3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpAaHEHUS PHEPIUH, 3aBUCUMOCTb
nepuoJia KojiebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTU NPY>KUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJIEOAHUM, MPSMOIMHEITHOE pacIpOCTpaHEHUE
CBETa, pa3JIOKEHHE OelIoro cBeTa B CIEKTpP, M3YYEHHE CBONCTB H300pakKeHHs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHsl MpeaMmera B coOUparouiei JMH3e,
HaOJIOIeHNE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB M3JIY4EHHs): CaMOCTOSATENIBHO
coOuparh yCTaHOBKY U3 N30BITOYHOIO HAOOpa 000pyA0BaHUS, OIUCHIBATH XOJ ONBITAa U
€ro pe3yibTarThbl, POPMYIUPOBATH BHIBOIBI;

® [IPOBOJUTH INPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HU3MEPEHHM, OmNpenenss cpeaHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE paccTOsIHHE cOOWparoie JMH3bI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

® [IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYMH C HCIIOJIb30BAHHEM
OpSIMBIX HM3MEpPEHUN (3aBUCHUMOCTh IIYTM OT BpPEMEHU IIpU PABHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KoyledaHHH MaTeMaTHu4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIja OTpa)K€HHsI CBETa OT yrjia MaJeHUus U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBAaTh pe3yJabTaTbl IOJTYYEHHOW 3aBHCUMOCTH
(bu3MYECKUX BETUYHMH B BUJAE TaOMUIl U TpadUKOB, J1e1aTh BHIBOJBI MO pe3ylbTaTaM
HCCJIEJIOBAHMUS,



® [IPOBOJIUTh KOCBEHHbIE M3MEpeHUs (U3NYECKUX BEIMYMH (CpeiHss CKOPOCTh U
YCKOpEHUE Tejia MPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOAHOIO MaJCHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHs] CKOJIBKEHUS, MeXaHHUYecKas pabora u
MOIIHOCTh, YacTOTa M TMEpHoJA KoJeOaHWH MaTeMaTHYeCKOr0 U TMPYKHUHHOTO
MasiTHUKOB, OITHYecKas Ccujia CcoOupamomield JHMH3bI, pPaJUOaKTUBHBIN  (oH):
IUTAHUPOBATh U3MEpPEHUs, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJHSTH
U3MEpEHUS, Cenysl NMPEeJIOKEHHON MHCTPYKIMH, BBIUUCIISTH 3HAUEHUE BEJIIMYUHBI U
AQHIN3UPOBATh IIOJYyYEHHBIE peE3yJbTaTbl € Y4YETOM 3aJaHHOW IOIPEIIHOCTH
W3MEPEHHUI;

ecoOM0IaTh TpaBUJa TEXHUKH Oe3omacHOCTH TMpu pabore ¢ J1abopaToOpHBIM
00opyI0BaHNEM;

® pa3IM4yaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (PU3UUECKUX MOJEIICH: MaTepHalibHas TOYKa,
a0CoONMIOTHO TBEPAOE TEJIO, TOYEUHBIM MCTOYHMK CBEeTa, Jy4, TOHKas JIMH3A,
IUTaHeTapHasi MOZeNIb aTOMa, HYKJIOHHAsI MOZIeNIb AaTOMHOTO SIApa;

® XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C Omopod Ha HX omnMcaHus (B TOM 4MCIE: CHUIOMETP, JIAaTUMKU IOJIOKEHUS,
pacCTOSIHUA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, OTOAImapaT, ONTUIESCKHIE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, KaMmepa BunbcoHa), HCHonb3ys 3HaHUSA O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOANMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

® [ICII0JIB30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUJISl MOCTPOCHUS M300paKEHUN B IJIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

®[IPUBOAMWTH MpPHUMEPHl (HAXOOUTH HH(POpPMAIMIO O TpUMepax) MPAKTUYECKOTO
UCTIOJIB30BaHUS (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s OOecredeHUus
0€30IacCHOCTH MpH OOpaIleHud ¢ NpUdOpaMu U TEXHUYECKHMHU YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarolllei cpere;

® OCYILECTBJIATh MOUCK HHGpopManmMu (uznyeckoro coaepxkanus B HVHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsSI MOMCKOBBIA 3ampoC, HAXOJUTh IYTHU OIpPEAETICHUS
JIOCTOBEPHOCTH TIOJy4eHHOW WH(GOpPMAIMM HAa OCHOBE HWMEIOIIMXCS 3HAHUN U
JIOTIOJTHUTEIBHBIX UCTOYHUKOB;

® [ICII0JIB30BATh MPHU BBINOJIHEHUN YYEOHBIX 3aJaHU HAay4dHO--TIONYJSPHYIO JUTEPaTypy
(Gu3MUecKoro conep)kKaHus, CHpaBOYHbIE MaTepHalbl, pecypchl cetu VHTepHer,
BJa/IeTh MpUEMAMM KOHCIEKTHPOBAHMSA TEKCTa, IpeoOpazoBaHus HMHGPOpMaLUU U3
OJIHOY 3HAKOBOM CUCTEMBI B JIPYTyIO;

® co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIIEHNS HAa OCHOBE MH(QOPMAIH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COAEpKaHMS, MyOIMYHO MPEACTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HCCIIEN0BATENBCKON NIEATEIbHOCTH, TP 3TOM I'PAaMOTHO
UCIOJIb30BaTh HM3YYCHHbIM MOHATUHHBINA ammapar W3y4yaeMmoro pasaena (U3uKd U
COTPOBOXKAATh BBICTYIUIEHHE TMpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEeH ayIuTOpUu
CBEPCTHUKOB.



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

®dusnka: 7-i knacc: 6a30Bblif ypoBeHb: yueOnuk Ilepsimkun .M., Banos A.1. 7
3-e u3nanue, nepepadoOTaHHOE [Tpuxa3 Ne 287 AO «M3narenbcTBO
«IIpocemenue»  AO «M3nparenbcrBo «IIpocBenienue»
Owusuka. [eporimkun W. M. - Banos A. U. (7-9) ®wusuka
®dusnka: 8-if kiacc: 6a30BbIif ypoBeHb: yueOnuk Ilepsimikun U. M., BanoB A. 1. 8
3-e u3nanue, nepepaboOTaHHOE [Tpuxa3 Ne 287 AO «M3narenbcTBO
«IIpocemenue»  AO «M3natenbcrBo «IlpocBenienue»
Owusuka. [epoimkun W. M. - UBanos A. U. (7-9) ®wusuka
®dusnka: 9-if kimacc: 6a30Bblif ypoBeHb: yueOnuk Ileppimkun U. M., I'ytauk E. M.,
Hpanos A. 1., [lerpoa M. A. 9 3-e n3nanue, nepepadboTaHHOE [Tpuka3 Ne
287 AO «M3patensctBO «IIpocBemienne) AO «M3narensctBO «IIpocBenienue»
®usuka. [eppimkun 1. M. - Banos A. U. (7-9) ®wusuka

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

MeTtoanyeckie peKOMEHIallii Ha OCHOBE aHAJIN3a THITMYHBIX OIMIHOOK Y4aCTHHKOB
EI'D npouunsix net (2021-2023 rr.);
(1 Meroanueckue peKOMEHIANNH ISl YIUTEIIeH 110 PEnoAaBaHnio ya4eOHBIX
MpPeIMETOB B 00pa30BaTEIbHBIX OPTaHU3ALUAX C BBICOKOM OJIEH 00yUJaronuxcs ¢ puckaMu
yuebHol HeycnemHocTy. dusnka;
[0 xypnan «[lemaroruueckue u3MepeHus»;
U BUJICOKOHCYJIbTAlUU 17151 ydyacTHUKOB EI'D
(https://fipi.ru/ege/videokonsultatsiirazrabotchikov-kim-yege)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

1.  HWurepecHsie Matepuansl no ¢usuke http://class-fizika.ru/home.html

2.  VHTepakTWBHBIC TUTAKATHI, aHUMAIIUH, BUCO, JIAOOPATOPHBIC PA0OTHI IO (hU3HKE
MO>KHO HaiTH MO 3TUM CCHUIKaM:

http://interfizika.narod.ru/plakaty.htmi

http://seninvg07.narod.ru/004_fiz_plakat.htm
https://www.youtube.com/user/getaclassrus?feature=em-subs_digest
https://www.youtube.com/user/EmpiricSchool?0b=5
http://ptgtany.blogspot.com/p/blog-page_2499.html
https://www.youtube.com/user/GTVscience
https://rc.nsu.ru/distance/Physics/Archives/contents.html (Borpockr U OTBETHI)
Ouzuka Auumarun/Cumynsanuu https://www.vascak.cz/physicsanimations.php?l=ru
Poccuiickas snexktponHas mkona https://resh.edu.ru/ — unTepakTUBHBIE YPOKH,
KOTOPBIE CTPOSTCSI HA OCHOBE CIELUAIBHO pa3padOTaHHBIX aBTOPCKUX MPOTrpaMM, YCHEIIHO
MPOIIEIINX HE3aBUCHMYIO SKCIIEPTH3Y.

5. bubamnorexa MOIII https://uchebnik.mos.ru/catalogue

6.  Lecta https://lecta.rosuchebnik.ru — moctym K 3J1eKTpOHHBIM yu4eOHHKAM U3
(benepanbHOTro NepeyHs, MHTEPAKTUBHBIE CEPBUCHI ISl yUUTENeH
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7.  bubnmnoreka BHICOYpOKOB HIKOJIBHON MporpaMMsl https://interneturok.ru/
8.  ®denepanbHbIi HEHTP HHPOPMAITMOHHO-00Pa30BATEILHBIX PECYPCOB
(®UHOP) http://fcior.edu.ru/ — 3neKTpOHHBIE Y4€OHBIE MOYIIH



