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MNOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma «®usuka. ba3oBsiil ypoBeHb» 11 7-9 KJIaCCOB COCTaBJICHA Ha OCHOBE:

e OeiepalbHOTO  TOCYIApCTBEHHOTO 00pa30BaTENbHOIO CTaHAAapTa OCHOBHOTO  OOILEro
obpazoBanus (IIpukaz MunmnpocBemenuss Poccun ot 31.05.2021 r. Ne 287) ¢ yuerom Ilpukasa
MunucrepctBa npocseuieHusi Poccuiickoit ®enepanuu ot 18.07.2022 r. Ne568 «O BHeceHuu
M3MEHEHUH B (eaepalibHbId TOCYAapCTBEHHBIM 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOTO OOIIEro
o0pa3zoBaHMs, YTBEPKICHHBIN MpuKa3zoM MuHHcTepcTBa npocsenieHus Poccuiickoit deneparyu ot
31.05.2021r Ne287»

e OenepasibHOM ~ 00pa30BaTENBbHOM  MPOTpaMMbl  OCHOBHOTO  o0miero  oOpa3oBaHus,
YTBEPKACHHON Npuka3oM MuHucrepcrsa npocsemenus Poccuiickoit @enepanun ot 18.05.2023 r.
Ne 370.

¢ OOIT OOO PT I'BOY «COIII B 1. Typcynzane umenu /. 1. MenaeneeBay;

e Paboueit mporpammbel Bocmutanuss PT T'BOY «COIIl B r. Typcynzage umenum [. U.
MenneneeBay.

ConepxaHue mporpamMMbl 1o (HU3MKEe HalpaBieHO Ha (OpPMUPOBAHHE €CTECTBEHHO-HAYUHOM
IPaMOTHOCTH OOYyYaloOUIUXCsi U OpraHU3alUi0 M3ydyeHus (PU3MKKM Ha JAeATeIbHOCTHOM ocHoBe. B
nporpamMme 1o (pU3MKe YUUTHIBAIOTCS BO3ZMOXKHOCTH YU4E€OHOTO MpeMeTa B pealn3aluu TpeOoBaHui
OI'OC OOO K MmIaHUPYyEeMBIM JIMYHOCTHBIM U METANPEJAMETHBIM PE3yJIbTaTaM OOYUYCHUS, a TakKe
MEXITPEIMETHBIE CBSA3HM €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIETO
oOpa3oBaHusl.

®dusnka SBISETCS CUCTEMOOOPA3YIOUIMM JJIsi €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB M SIBJICHUI, M3ydaeMbIX XHMHUEH,
Ouosiorueii, actpoHomuell u (u3NYecKol reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, IPeJoCTaBisieT Haubosee sicHble 00pa3libl IPUMEHEHHUsI HayYHOTO METO/a MO3HAHUS,
TO €CTh CII0C00a MOTYUYECHHUS JOCTOBEPHBIX 3HAHHUI O MUDE.

Onna w3 THaBHBIX 3a7a4 (QU3HUECKOro oOpa3oBaHMsI B CTPYKType 0OImero oOpa3oBaHHs
COCTOUT B (OPMHPOBAHUU E€CTECTBEHHO-HAYYHOH TIpPaAaMOTHOCTH M UHTEpeca K HayKe Yy
o0y4Jaronmxcs.

Nzyuenne ¢u3ukum Ha 06a30BOM YPOBHE IpeNIojiaracT OBJAZCHUE  CIEAYIOIIUMHU
KOMITETEHTHOCTSIMU, XapaKTepU3YIOIUMHU €CTECTBEHHO-HAYUYHYIO0 TPAMOTHOCTb!

® HAyYHO OOBSICHATD SBJICHUS;

® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

® UHTEPIPETUPOBATh JIaHHBIE M HCIOJB30BaTh HAYYHbIE JIOKA3aTEIbCTBA Ui MOJyYEHUs
BBIBOJIOB.

enmu wu3ydyeHus (GU3NKK HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHHs OIPEACICHB B
Konnenuuu mnpenonaBanus y4deOHoro mnpenmera «®Pusuka» B 00pa3oBaTeNbHBIX OpraHU3aIMAX
Poccuiickoit  ®enepanuu, peanu3ylONIMX  OCHOBHBIE  OOIeOOpa3oBaTENbHBIE  MPOTPaMMBI,
yrBepxkAEHHON pemenuemM Kosnernn MunucrtepctBa mnpocsemeHus Poccuiickoit ®denepaunn
(mpotokomn ot 3 nekadbps 2019 r. Ne [IK-48H).

Henn nzyvyenus pU3uKu:

e IpUOOpEeTeHNEe MHTEpeca M CTPEeMIICHHs O0y4aroIuXcs K HAyYHOMY HM3YYCHHMIO HPUPOIBI,
pa3BUTHE UX UHTEUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

epa3BUTHE TNPEIACTaBICHUH O HAYYHOM MeToJe To3HaHus U  (HopMHUpOBaHHE
MCCIIEIOBATENLCKOIO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;

¢ hopMHpoBaHMEe HAYYHOTO MHPOBO33PEHUS KakK pe3yJbTaTa H3yUY€HUS OCHOB CTPOEHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PU3UKY;

¢ (hopMUpOBaHHE MPEJICTABICHUH O PoNu (HU3UKM IS pa3BUTHS JAPYIHX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHUH;



®pa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccuoHanbHOM
NesTeTbHOCTH, CBSI3aHHOM C (DU3MKOM, MOATOTOBKA K JalbHEHIIEMY O0yYeHHIO B TOM HAIlPaBJICHHH.

JlocTimkeHne 3TUX 1eiel mporpaMMbl o (U3UKE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
o0ecreynBaeTcs pelIeHrueM CIeIyIOIuX 3a4ay:

e IpUOOpEeTeHNEe 3HAHUN O JAMCKPETHOM CTPOSHHM BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

® IPUOOPETEHNE YMEHHMH ONMCHIBATH U OOBSCHATh (U3NYECKUE SIBICHUS C MCIIOJIb30BaHHEM
IIOJIy4YEHHBIX 3HAHUH;

® OCBOCHHE METOJIOB PEUICHUS MPOCTEHITNX PacUETHBIX 3a/1a4 C MUCIOJIb30BaHUEM (PU3UUECKUX
MoJiesiel, TBOPYECKUX M TPAKTUKO-OPHUEHTUPOBAHHBIX 337a4;

® pa3BUTHE YMEHMH HaOMI0NaTh MPUPOJHBIC SBICHHUS M BBINOJIHATH ONbBITHI, Ja0OpaTOPHbIE
paboThI U HKCIIEPUMEHTAIbHbIE UCCIICAOBAHUS C UCTIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

®0CBOCHHE TPUEMOB paboTel ¢ wuH(poOpMaIMend (QU3MUECKOro COAep)KaHus, BKIOYAs
MHGOpPMALIMI0O O COBPEMEHHBIX JOCTHXKEHUAX (U3MKM, aHaIU3 M KPUTUYECKOE OLICHUBaHUE
nH(pOpMaIINH;

®3HAKOMCTBO CO c(epaMu NpodecCHOHATBHON AEATENIbHOCTH, CBS3aHHBIMH C (PU3MKOH, H
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIKEHUAX (PU3NUECKOI HAyKH.

Ha wusydyenue ¢usmku (0a30BBIi ypOBEHb) Ha YpPOBHE OCHOBHOIO 0O0IIEro 0Opa3oBaHUS
orBoautcs 204 ydaca: B 7 kiacce — 68 yacoB (2 vaca B Heneno), B § kiacce — 68 vacoB (2 yaca B
Heqeno), B 9 kiracce — 68 yacoB (2 4yaca B HEZIETIO).

[Ipemiaraemelii B mporpamme 1o (u3MKe MepedeHb JabopaTOpHBIX paboT M OMBITOB HOCHUT
PEKOMEHATENbHBIM XapaKkTep, yUUTENb JeacT BbIOOp MPOBENEHU J1aOOPATOPHBIX PabOT U ONBITOB
C y4€TOM MHIMBUIYAIBHBIX OCOOECHHOCTEW OOy4aroIluXcs, CIHMCKAa SKCIEPUMEHTAIbHBIX 33JaHUH,
IIpe/UlaraéMblX B paMKaxX OCHOBHOI'O TOCYIapCTBEHHOI'0 9K3aMeHa 110 (PU3HKeE.



COJEPKAHUE OBbYYEHUA

7 KIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPA.

®uszuka — Hayka o mpupone. ABimeHus npuponabl. PU3MYECKUE SBJICHUSA: MEXaHUYECKUE,
TEIIOBBIC, AJIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHbL. 3mepenune ¢Qusnuecknx BenuuuH. Duznueckwe MPUOOPHI.
[TorpemHoCTh M3MepeHuii. MexxayHapoaHas CUCTEMA €IUHULL.

Kak ¢usuka u apyrue ecrecTBeHHbIe HAyKH M3Y4aroT MpUpoay. EcTecTBeHHO-HAYyUHBINH METOA
Mo3HaHUs: HAOIIOeHNEe, TOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBH)KEHUE TUIIOTE3, SKCIICPUMEHT I10
MIPOBEpPKE THUIOTE3, OObsACHeHHWEe Halmofgaemoro sBieHus. Onucanue (QU3NUECKUX SBICHUN C
IMOMOILBIO MOJENEN.

Hemoncmpayuu.

1. Mexanuueckue, TeII0BbIC, ITEKTPUUECKHE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

2. ®uznueckue npubOpsl U MpoLeAypa MPSMBIX U3MEPEHH aHaTOTOBBIM U IU(PPOBBIM MPHUOOPOM.
Jlabopamopuvie pabomuvl u onvimol.

Omnpenenenre UeHbI JeNIeHUs MIKAIbl K3MEPUTEIHLHOTO MpHodopa.

N3mepenue paccTosHUMN.

N3mepenne o0bEMa )KUAKOCTH M TBEPIIOTO Tea.

Ornpezenenue pa3MepoB MaJbIX TeJ.

N3mepenne temneparypsl Ipy NOMOIIHN XKUIKOCTHOTO TEPMOMETPA U TaTUMKA TEMIEPATYPBI.
[IpoBeaenue uccienoBaHusl MO MPOBEPKE THUIIOTE3bI: JAIBHOCTh MOJETA IIApUKa, MYHIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTyCKa.

Pasnen 2. [lepBoHayaibHbIe CBeeHNS 0 CTPOCHUM BelleCTBA.

CrpoeHnue BeniecTBa: aTOMbl U MOJIEKYJIBI, MX pa3Mepbl. ONbIThI, TOKAa3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEILIECTBA.

JBr>keHue wyactuil BemecTBa. CBA3b CKOPOCTH JBHJKEHHUS 4YaCTHUI[ C TEMIEpaTypoHu.
BbpoynoBckoe nBuxkenue, auddy3us. B3aumonmelcTBUE UACTHI] BEIIECTBA: TMPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHMSI ~ BEILECTBA:  CTPOEHUE  Ta30oB, IKUAKOCTEH U TBEPABIX
(kpUCTaUIMYECKUX) Tell. B3auMocBsA3b MEXIy CBOICTBaMHM BELIECTB B pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYIISIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHBIX COCTOSIHHI BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHIKEHHUSL.

2. Habmonenne nuddys3un.

3. Habmtonenue siBIeHUIA, O0OBSCHSIIONNXCS MIPUTSHDKEHUEM HIIA OTTATKUBAHUEM YaCTHUI] BEIIECTBA.
Jlabopamopuusie pabomot u onvimel.

1. Ouenka quamerpa atoma METOZOM PsIIOB (C UCIoNb30BaHueM (hoTorpaduii).

2. OnbITHI IO HAOTIOIEHUIO TETNIOBOTO PACIIIUPEHUS Ta30B.

3. OnbITHI MO OOHAPYKEHHIO TEUCTBHUS CHUIJI MOJICKYJISIPHOTO TIPUTSKEHUS.

Pa3nen 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl.

Mexanuueckoe ABuxkeHuEe. PaBHOMepHOe u HepaBHOMepHOe JBrkeHHe. CkopocTb. CpenHsist
CKOPOCTb [P HEPAaBHOMEPHOM JIB)KEHHMH. Pacuér myTu 1 BpeMEeHU JABUKECHUS.

SIBnenue nHepuuu. 3akoH MHEpUUHU. B3aumoaeicTBue Ten Kak NpUYMHA U3MEHEHUSI CKOPOCTU
NBUKEHUs Tell. Macca kak Mepa mHepTHOCTH Tena. IlnotHocTh BemectBa. CBsI3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJ B eIMHHIIE 00BEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumozaeicteus Teia. Cuia ynpyroctd u 3akoH ['yka. M3mepenne
CHJIBI C TIOMOILBIO TMHAMOMETpa. SIBJI€HUE TATOTEHUS U cuia TskecTu. Cuia TSKECTH Ha APYTrux
manerax. Bec Tena. HeBecomocTh. CliokeHHE CHJI, HANpaBICHHBIX MO OJHOM MPAMOM.
PaBHogelicTByromas cui. Cuna tpeHus. TpeHue CKObKeHUsl U TpeHue 1mokos. TpeHnue B npupoje u
TEXHUKE.

A



Hemoncmpayuu.
HabmoieHne MexaHUu4ecKoro IBHKEHUS Tena.
N3Mepenne CKOpoCTH MPSMOIMHENHOTO JBUKCHUS.
HaGmtonenue sSBICHUSI HHEPITHH.
Ha6mronenne nsMeHeHus: CKOPOCTH MPH B3aMMOJICHCTBUH TElL.
CpaBHeHME Macc MO B3aUMOACHCTBHUIO TEll.
. Clio)xeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
ﬂaﬁopamopubw padomul u onvimol.
1. OmpeneneHre CKOpPOCTH  PaBHOMEPHOTO  JABIDKEHHS  (IIapuka B OKUJIKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUIIS M TaK Jlajee).
2. OnpeneneHue CpeHe CKOPOCTH CKOIBKEHHS OpyCcKa W IIaprKa M0 HaKJIOHHOM TIOCKOCTH.
3. Onpenenenue MWIOTHOCTH TBEPIOTO TeENA.
4. OnpITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  pacTshkeHus  (nedhopmanuu) MPYKUHBI  OT
IIPUJIOKEHHOH CHUJIBL.
5. OnbIThl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT BEca Tejla M XapakTepa
COMPUKACAIOLIUXCS TOBEPXHOCTEH.

Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3os.

Hasnenne. CriocoObl YMEHBIICHHUS U yBelIWuUeHUs naBleHus. JlaBieHue raza. 3aBUCHMOCTH
NaBJIeHUd Ta3a oT o0béma, Temneparypsl. Ilepenaya gaBneHus TBEPABIMHU TEJIaMU, KUIKOCTSIMH U
razamu. 3akoH Ilackans. IlneBMaruueckue MalIMHBL. 3aBUCUMOCTH JIaBJICHUSI >KUJIKOCTU OT
rryounsl. ['uapocraTudeckuii mapagokc. Coobmaromuecs cocynbl. [ uapaBindeckue MeXaHU3MBbl.

AtMocdepa 3emnu u atmocepHoe naBieHue. [IpUUMHBI CYIIECTBOBAaHHS BO3AYIIHON
obonoukn 3emmu. Omnbitr Toppuuermm. W3mepenne arMochepHOTO MaBlieHHs. 3aBUCUMOCTH
aTMoc(epHOro JaBJICHHS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsr mist u3mepenus atMochepHOoro
JABJICHUSI.

JlelicTBHE JKMIKOCTH M ra3a Ha MOTIPYKEHHOE B HUX Tejo. BelTankuparomas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Jemoncmpayuu.

3aBUCHUMOCTB JaBJIEHUS I'a3a OT TEMIIEPATYPBI.

[lepenaua naBneHuUst )KUKOCTbIO U Ta30M.

Coo0maronyecs: CoCy/Isbl.

I'mapaBnuueckuii nmpecc.

[IposiBneHue necTBUs aTMOCHEPHOTO JTABJICHHS.

3aBUCUMOCTh BBITAJKUBAIOLICH CHIIBI OT 00BEMa MOTPYKEHHOM YacTU Teida M IUIOTHOCTH
KUIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOUIEN CUJIBI BECY BBITCCHEHHOMW KUJKOCTH.

8. VYcnoBue miaBaHus TeN: IUIABAHUE WIM MOTPYKEHUE TEJl B 3aBUCMMOCTH OT COOTHOILIEHUS
IUIOTHOCTEW TEJIa U KUJIKOCTH.

Jlabopamopuusie pabomot u onvimel.

O L

ANl S

1. HccnenoBanue 3aBHCHUMOCTH Beca Tesla B BOJE OT 00bEMa MOTPYKEHHON B JKUIKOCTh YaCTH
Tena.

2. Omnpenenenne BHITATKUBAIOIIEH CUIIBI, IEHCTBYIOLIEH Ha TEJIO, IOIPYKEHHOE B KUIAKOCTD.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKHWBAIOIICH CHUJIbI, IEUCTBYIOIIEH HA TEIO B JKUJIKOCTH, OT
Macchl Tela.

4. OnbITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHUJIBI, IE€HCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KHUAKOCTh YaCTH TeJa U OT IUNIOTHOCTHU KUKOCTH.

3. KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKM W ONpEIclieHue €€
IpPy30I0AbEMHOCTH.

Pazgen S. PaboTa 1 MOIIHOCTH. JHEPIrUs.
Mexanunueckast pabota. MOITHOCTb.



ITpocTble MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTb. [IpaBmiio paBHOBecHs phlyara.
[TpumeHeHne npaBuiia paBHOBECHS pbluara K 0J0Ky. «3omotoe npaBuiioy» mexanuku. KITJ[ mpocTeix
MexaHu3MOB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass 3Heprus. Kunernuyeckas v norteHuuanbHas sHeprus. llpeBpaieHue ogHOro
BHUJIa MEXAHUYECKON YHEPTUU B IPYrol. 3aKOH COXPAHECHHS YHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. [Tpumepsbl POCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHHS NpPU PABHOMEPHOM JIBIXKEHHUH Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHS pblyara.

3. N3mepenne KII/] HakIOHHO# MIIOCKOCTH.

4. N3ydeHue 3aKkoHa COXpaHEHHUS] MEXaHUYECKON SHEPIHUH.

8 KUIACC

Paznen 6. TeruioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIPHO--KMHETUYECKON TEOpUU CTPOEHHUs BemiecTtBa. Macca u
pa3Mepbl  aroMOB M MOJeKyd.  OmnbIThl, MOATBEPXKIAIOLUIME  OCHOBHBIE  MOJIOXKECHHS
MOJIEKYJIIPHO-KHHETHYECKOU TEOPHH.

Mopnenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOr0 COCTOSHUN BemecTBa. Kpucrammudyeckue u
amopdusie Tena. OObSICHEHUE CBOMCTB Ta30B, KHIAKOCTEH M TBEPIBIX TEI HAa OCHOBE IOJOKCHUN
MOJIEKYJIIPHO--KUHETUYECKOH Teopud. (CMauuMBaHWe U KaNWUISApHBIE SIBJICHUSA. TerjioBoe
pacIIMpEHHE U CKATHUE.

Temneparypa. CBsA3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUXKEHUS YacTHll. BHyTpeHHss
sHeprusi. CriocoObl U3MEHEHUsI BHYTPEHHEN 3HEPruu: TeIionepeaaya u copepiieHue padboTsl. Buabl
TEIUIONEPeIayu: TEIJIONMPOBOAHOCTb, KOHBEKLIUS, U3TyUCHUE.

KonnuecTBO TeIwIOTHL. YIenbHAsA TEIUIOEMKOCTH BeEIlecTBa. T1eINIOOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro Oamanca. [lnaBieHue W OTBepJeBaHHWE KPUCTAITUYCCKHX
BEIIECTB. Y AeNbHAs TeruioTa miasienus. [lapoobpa3oBanue u konaencanus. Mcmapenue. Kunenwue.
VYaeneHas Teruiota mapooOpa3oBaHHUS. 3aBHCHUMOCTh TEMIIEpATyphl KUIEHHS OT aTMOC(EPHOTO
JABJICHUSI.

Brnaxnocts Bo3ayXa.

DHeprus TOIUMBa. Y IeJbHAas TEMJI0Ta CrOPaHHUs.

[Tpuntuns! paboTs! TeroBbix apurareneid KITJ[ temmosoro neurarens. TensoBble ABUraTenu
Y 3al1UTa OKPYKAIOIIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenne OpoyHOBCKOTO JABHKEHHUSL.

2. Ha6monenue quddysun.

3. HaGmoienue sSBiIeHU CMAaYMBAHMS M KAAJUTSIPHBIX SBICHUIA.
4. HaGmronenue TeniaoBoro pacuimpeHus Te.

S. V3meHeHne AaBIeHMs ra3a Npu U3MEeHEeHHH 00bEMa U HarpeBaHUH UITH OXJIAXKICHUH.
6. [IpaBuna nuamepeHus TemMnepaTypsbl.

7. Buns! Temonepenauu.

8. OxJtaxieHre Mpu COBEPIICHUN PaOOTHI.

0. Harpeanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
10. CpaBHeHME TEMIOEMKOCTEN pa3IUyHbIX BEIIECTB.

1. HaGmronenne KumeHusl.

12. HalGmronenne mocTossHCTBA TEMIIEPATypPhI ITPH TUTABICHHH.

13. Mopaenu TernoBbIX ABUraTENEN.

Jlabopamopuusie pabomot u onvimel.



1. OMBITHI 110 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHMS.

2. OMBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM MJIM caxapa.

3. OMnBITHI 110 HAOJIFOACHHUIO TETIOBOTO PACIITUPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

4. Onpenenenue 1aBIeHNUs BO3AyXa B OaJUIOHE MINPHIIA.

5. OmBITEL, JEMOHCTPUPYIOIINE 3aBHCHUMOCTHh JaBJCHHUS BO3AyXa OT €ro o0néMa u
HarpeBaHUs WU OXJIAXKICHUS.

6. [IpoBepka THMOTE3bl JHWHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUECKOH TpyOKe OT TeMIiepaTypsbl.

7. Halmronenne n3meHneHrs BHYTpEHHEW SHEPTUU Tejla B pe3yibTaTe TEIUIONepeaayn 1
paboThI BHEIITHUX CHIL.

8. HccnenoBanue siBIeHUS TEIJI000MEHA MTPU CMEIIMBAHUN XOJIOHON U TOPSYCH BOJIBI.

9. OmnpeneneHre KOIWYECTBA TEIUIOTHI, IIOJIYYEHHOTO BOAOW MpHU TeriooOMeHe ¢
HarpeThiM METAUTMUYECCKUM ITUITHHIAPOM.

10. Ornpenenenue yaeIbHON TEIJIOEMKOCTH BEIIECTBA.

11. Hccnenosanue nporecca uCnapeHusl.

12. Omnpenenenre OTHOCUTENIBHON BIIAXXHOCTH BO3/yXa.

13. Onpenenenne yaeabHOW TEIUIOTHI MIJIABJICHUS JIbJA.

Pa3nes 7. DiekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

OnekTpusanusa Ten. J[Ba poja 3jeKTpuYecKux 3apsiioB. B3anmopaeilcTBhe 3apsiKEHHBIX TEll.
3akon KynoHa (3aBUCHMOCTh CHIIBI B3aUMOJICHCTBUSL 3apsDKCHHBIX TENl OT BEJIMYUHBI 3apsoB U
paccTOsSHUS MEXY TeJIaMu).

Onexrpuueckoe mnoine. Hanpsx€HHOCTh anekTpudeckoro mnons. I[lpuHuun cynepno3unuu
AIEKTPUICCKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu anekrpudeckux 3apsaoB. DIEMEHTApHbIN IeKTpudeckuil 3apsa. CTpoeHue aroma.
[IpoBOIHMKY M AVDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiaa.

ONEKTPUYECKUH TOK. YCIOBHS CYILIECTBOBAaHUS JJIEKTPUUECKOTO TOKa. McTouHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JEKTPUUECKOro ToOKa (TEIIoBOe, XHWMHUYECKOE, MAarHUTHOE).
DNEKTPUYECKHI TOK B )KMJIKOCTSIX U ra3ax.

DnekTpuyeckas mnenb. Cuia Toka. DJIeKTpuiyeckoe HanpsikeHre. ConpoTHUBICHUE MPOBOTHUKA.
VYnenbHOe comnpoTuBieHUE BemiecTBa. 3akoH Owma nans ywactka uenu. l[locnegoBatenbHoe U
MapajuieJIbHOE COEINHEHHE TPOBOIHUKOB.

PaboTa W MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JIeHma. DnekTpuueckue Lenu u
MOTPeOUTENH dIEKTPUIECKON 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHple MarHuThl. B3auMoIelWCTBHE TOCTOSHHBIX MAarHUTOB. MarHuTHoe IOJe.
MaruuTHOE noje 3eMJIM U €ro 3Ha4eHue i Ku3HU Ha 3emiie. OnbIT Dpcrena. MaroutHoe moiie
ANEKTPUYECKOTO TOKa. [IprMeHeHue 37IeKTpOMarHuToB B TeXHUKeE. JleficTBME MAarHUTHOTO MOJisi HA
IIPOBOJIHUK C TOKOM. DJIEKTPOJBHUraTeIb NOCTOSHHOIO TOKA. VCIOIB30BaHME 2IEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTet  Dapaness.  SIBneHne  3ieKTpoMarHUTHOM — uHAyKuU.  IIpaBuio  Jlenna.
Onekrporerepatop. CrnocoObl MOTYYEHHS] JJIEKTPUYECKOW OHEPruu. OIEKTPOCTAHIUM  Ha
BO300HOBJISIEMBIX UCTOYHHKAX SHEPTUU.

Jemoncmpayuu.

DJeKTpu3anus Tell.

JIBa pojia JIEKTPUUECKUX 3apsA0B U B3aUMOJCHCTBUE 3apsIKEHHBIX Tell.
Y CTpoHCTBO M IEMCTBUE SIIEKTPOCKOIA.

DneKTpocTaTU4YeCcKas MHIYKIUS.

3aKOH COXpaHEHUs IEKTPUUYECKUX 3apsA0B.

[IpoBONHMKY U AUBIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JTMHUHI 3JIEKTPUYECKOTO MOJIS.

HcTouyHnKH MOCTOAHHOTO TOKA.

JlericTBUA SIEKTPUYECKOrO TOKA.
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10. DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

1. ["a30BBbIii pazpsa.

12. H3MepeHne cuiibl TOKa aMIIEpPMETPOM.

13. N3mepenue 31eKTpUUecKOoro HaupsyKeHUs! BOJIbTMETPOM.

14. Peocrat u marazuH COnpoOTHBIICHUM.

15. B3anmoneicTBre NOCTOSTHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ieJICHHs TTOJIFOCOB MarHUTa.
17. MoaenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

18. OnbIT Opcrena.

19. MarauTtHoe 1nose Toka. JJIEeKTPOMAarHur.

20. JlelicTBME€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

21. DNEeKTPOABUTaTENb IOCTOSIHHOTO TOKA.

22. HccnenoBanue sABieHUs 3JIEKTPOMAarHUTHOM MHIYKIIUH.

23. OmnsiTel Dapagnes.

24. 3aBHCUMOCTb HApaBJIEHUs] MHAYKIIMOHHOTO TOKA OT YCJIOBUH €ro BO3HUKHOBEHUS.
25. DNEeKTPOTreHepaTop MOCTOSTHHOTO TOKaA.

Jlabopamopnusie pabomot u onvimel.

I. OnbITHI 10 HAOTIOEHUIO SJIEKTPU3AIIMU Tl MHAYKIUEH U TIPU COPUKOCHOBEHUHU.

2. UccnenoBanue neicTBUs 3IEKTPUUYECKOTO MOJISI HA TPOBOJIHUKH M TUAJICKTPUKH.

3. COopka u mpoBepKa padOTHI IEKTPHUUECKOH IETH MTOCTOSIHHOTO TOKA.

4. N3MepeHne u peryampoBaHie CUIIbI TOKA.

S. N3mepenue u peryaupoBaHue HAIPSKEHUS.

6. HccnenoBanme 3aBUCHUMOCTH  CHJIBI  TOKa, MAYIIETO Yepe3  pe3ucrop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAMIPSIKEHUS HA PE3UCTOPE.

7. OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  AJIEKTPUYECKOTO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JITMHBI, MJIOMIA M MONEPEYHOT0 CEUCHHS U MaTepuara.

8. [IpoBepka mpaBHJIa CIIOKEHHS HANPSKEHUH TPU TMOCIEAOBATEIbHOM COCIMHEHUHU
JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBuiia AJis CUIIBI TOKA MPH MapajieIbHOM COETUHEHUH PE3UCTOPOB.

10. Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.

1. OnpeneneHre MOIHOCTH JIEKTPUUECKOTO TOKA, BBIICIISIEMON Ha PE3UCTOPE.

12. UccnepoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYILIETO Y€pe3 JIAMIIOUYKY, OT HAIpPSHKEHUS
Ha HEu.

13. Onpenenenne KII/[ narpeBatens.

14. Hccnenosanyue MariuTHOTO B3aUMOJIEUCTBUS IOCTOSTHHEIX MAarHUTOB.

15. W3ydeHre MarHUTHOTO TOJIS TOCTOSIHHBIX MAarHUTOB MpPH UX OOBEAMHEHUU W
pa3JeNeHuu.

16. UccnepoBanue neCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOIINUE 3aBUCUMOCTD CHUJIbI B3AMMOICHCTBHS KaTYyIIKKU C TOKOM U
MarHuTa OT CUJIbI TOKa M HAMpPaBJIEHUs TOKA B KaTYIIIKE.

18. N3ydenue neicTBUs MArHUTHOTO TOJISL HA MPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue padOoThl JJIEKTPOABUTaTENs.

20. N3amepenne KIIJ[ anekTpoaBUraTeIbHOM YCTAHOBKH.

21. OnbITHl 1O HUCCIEAOBAHUIO SBJICHUS DJIEKTPOMArHUTHOW HMHAYKIIMH: UCCIIEIOBAHHE

N3MCHCHHUH 3HAUCHUS U HaIlpaBJICHHUA HHAYKIIHMOHHOI'O TOKaA.

9 KJIACC

Pa3znen 8. Mexanndeckne siBJIeHHU.

Mexanndeckoe nBuxeHue. MarepuanbHasg Touka. Cuctema otrcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOr0  JBH)KEHHUS. PaBHOMEpHOE  npsMOJuHEWHOEe  JBWKeHHe. HepaBHoMepHOe
NpAMOJIMHENHOE ABWKEeHHE. CpeIHsIsl 1 MTHOBEHHAs! CKOPOCTh TeJla MPYU HEPAaBHOMEPHOM JBUKCHUU.



VYckopenue. PaBHOoyckopeHHOE mpsiMoiMHEHOe nBkeHue. CBoOogHOe mamenue. OTMBITHI
lanunes.

PaBHOMepHOE nBWKEeHHME MO OKpyxkHOCcTU. I[lepmom m dvacrora oOpameHus. JIuneliHas u
yIJI0Bas CKOpocTH. LIeHTpocTpeMuTeIbHOE YCKOPEHHE.

ITepBoiii 3axkoH Hprotona. Bropoit 3akon Heiotona. Tperuit 3akon Hprotona. Ilpuniun
CYTIEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHJIa TPEHUSI CKOJIbKEHUS, CHJIa TPEHUS MOKOS,
JpYTUe BUIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TSATOTEHHsI. Y CKOpeHHEe CBOOOIHOTO majeHus. [[BuxeHue
rmaneT Bokpyr ConnHua. [lepBas kocMuueckast ckopoctb. HeBecoMOCTh U eperpy3ku.

PaBHOBecue martepuanbHON TOUkH. AOGCONIOTHO TBEpAOE Teno. PaBHOBecwe TBEPIOTO Tena ¢
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LleHTp Tsokectu.

Nmnynbec Tena. M3Menenue wummnynbca. Mmnynse cuiibl. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanundeckas paboTa ¥ MOIIHOCTh. PaboTa cui TsbkecTH, ynpyroctH, TpeHus. CBsI3b SHEPTHHU
u pabotel. [loTeHnManbHas SHEPrUs Tela, MOAHITOrO HaJ MOBEPXHOCThIO 3eMiu. [loTeHmmanpHas
SHEprus cxkarou npyxuHbl. KuHernueckas sHeprusd. TeopeMa O KMHETUYECKOW IHEPruu. 3aKOH
COXpaHEHHUS MEXaHUYECKOW IHEPTUH.

Hemoncmpayuu.
1. HaGmroieHne MeXaHUu4ecKOro JIBHKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEJl OTCUETA.
2. CpaBHeHHE TIyTEH U TPACKTOPUM ABUKEHHUS OJJHOTO M TOTO K€ TeJla OTHOCHUTEIBHO Pa3HBIX Tell
OTCU€Ta.
3. W3mepeHue CKOpOCTU U YCKOPEHUS TPSAMOJIUHEHHOTO JBH)KCHUS.
4. VccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOT'O JBUYKEHUS.
5. HaGmonenve nBrKeHUs TeJa 0 OKPY>KHOCTH.
6. HabOmioeHne MeXaHWYECKUX SIBICHUN, TMPOUCXOASIINX B cUcTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIBHO KaOuHEeTa (PU3UKH.
7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MAcChl TeJla U ACUCTBYIOIIEH Ha HETO CUIIBIL.
8. HaGmronenue paBeHCTBA CUJT TIPU B3aUMOJICHCTBUH TEJI.
9. N3MmeHeHue Beca Tea IpU YCKOPEHHOM JIBUKCHUU.

10. [lepenaua nmnysnbca Ipu B3aUMOJEHCTBUM TEI.

11.  TIpeoOpa3oBaHusi JHEPTUU NMPHU B3aUMOACHCTBUH TEIL.

12. CoxpaHeHuEe UMITYJIbCA PU HEYIPYTOM B3aUMOICHCTBUH.

13.  CoxpaHeHHE UMITyJIbCa IPH AOCOITIOTHO YIPYTrOM B3aMMOACHCTBHH.

14. Habnronenne peakTHBHOTO JIBUYKEHUS.

15.  CoxpaHeHHE MEXaHMYECKOW YHEPTUU MPH CBOOOIHOM MaJACHUH.

16. CoxpaHeHre MEXaHUYECKON SHEPTUU MPU JBUKEHUU TeJa MO ICHUCTBUEM NPYKUHBI.

Jlabopamopmuvie pabomul u onvimol.

1. KoncTpynpoBaHnue TpakTa JUisi pa3roHa U JajbHEHIIero paBHOMEPHOIO JIBM)KEHUS MIApUKa WU
TEJEKKH.

2. OnpeneneHue cpeaHell CKOPOCTH CKOJBKEHUS OpyCKa WIJIM JBWKCHUS IIapUKa MO HAKJIOHHOU
IIJIOCKOCTH.

3. Onpenenenue ycKopeHus Tella IpU PaBHOYCKOPEHHOM JIBU)KEHUH 1O HAKJIOHHOM MIIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTHU ITyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JIBUKEHHUU 0e3 HaualbHOM
CKOpPOCTH.

5. IlpoBepka THMOTE3bl: €CIM NPU PABHOYCKOPEHHOM JBHXEHMM O€3 HadalbHOW CKOPOCTH IYTH
OTHOCSITCS KaK Psii HEYETHBIX YHCEJl, TO COOTBETCTBYIOILIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. MccrnenoBaHue 3aBUCMMOCTU CHJIBI TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIBHOTO J1aBJICHUS.

7. Onpenenennie K03pGHUIMEHTA TPEHUS CKOJTBKEHUSI.

8. Omnpenenenne )XECTKOCTU NPYKUHBI.



9. Onpenenenue pabOTHl CHIIBI TPEHHUS MPU PABHOMEPHOM JABM)KEHHUU Teja MO TOPU3OHTAIbHOM

MMOBEPXHOCTH.
10. Onpenenenne pabOThl CHJIBI  YNPYTOCTH TMPU TMOABEME Tpy3a C HCIOJIb30BaHUEM
HEIMMOABUKHOT'O U ITIOABHUKHOT'O 6.HOKOB.

1. N3ydeHune 3aKkoHa COXpaHEHUs SHEPTUH.

Pa3znen 9. Mexanuveckne KoJjie0aHus U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOAHUI: MEepro/, 4acToTa, aMIUIUTY/A.
MareMaTHuecKkuii ¥ TpPYKUHHBIH MasTHUKH. [IpeBpaiieHue 5SHEpPruud NpuU  KosebaTeabHOM
JBUKECHUH.

3aryxaromue konebanus. BeiHyXneHHbie Konebanus. Pesonanc. Mexanndeckue BoJHBL. CBOHCTBa
MEXaHW4YeCKuX BOJH. IIpomosnbHBIE M mMonepedHble BOJHBL. J[IMHA BOJHBI M CKOPOCTH €€
pacrpocTpaHeHusl. MexaHn4eCcKre BOJIHbI B TBEPAOM TEIIE, CEICMUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. H(Dpa3Byk u yabTpa3ByK.
Jemoncmpayuu.

Hab6mronenune konebanuii Te Mo 1eWCTBUEM CHIIBI TSKECTH M CHITBI YIIPYTOCTH.

Habmtonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Hab6mronenne BEIHYKIEHHBIX KOJIEOAHUN U PE30HAHCA.

PacmipocTpanenne mpo0abHBIX U MMONIEPEYHBIX BOJIH (HA MOJICIH).

Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHUYECKHI pe30HaHC.

Jlabopamopuusie pabomot u onvimel.

Omnpenenenre 4acToThl ¥ Mepro/ia KoineOaHU MaTeMaTHIeCKOT0 MasSTHHKA.

Omnpenenenre 4acToThl ¥ Mepro/ia KoineOaHuil Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TIepUoAa KoJIeOaHui TOIBEIIICHHOTO K HUTHU TPy3a OT JTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIepuoa KojaeOaHui Ipy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[TpoBepka HE3aBUCUMOCTH Teproia KoJeOaH! rpy3a, OIBEIICHHOTO K HUTH, OT MacChl Ipy3a.
OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTH NIeproia KoJeOaHui MPYKUHHOTO MAasITHUKA OT MacChl
Ipy3a U )KECTKOCTHU MPYKUHBI.

7. U3mepeHue yckopeHusi CBOOOIHOTO MaICHHS.

Pa3nea 10. D1eKTpOMarHuTHOE MOJIe M 3J1eKTPOMATHUTHbBIE BOJIHBI.

DJIEKTPOMArHuTHOE MoJe. DIEKTPOMarHUTHhIE BOJIHBI. CBOWMCTBA AJIEKTPOMAarHUTHBIX BOJH. [llkana
AJIEKTPOMArHUTHBIX BOJIH. MICIIONb30BaHKE 31€KTPOMATHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMarHUTHHIX BOJIH.

2. BoyiHOBbIE CBOMCTBA CBETA.

Jlabopamopuusie pabomot u onvimel.

1. V3y4yeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C IMTOMOIIBI0 MOOUIIBHOTO TenedoHa.

Pa3zgen 11. CBeToBELI€E SIBJICHUS.

JlyueBas mopnens cBera. Mcrounuku cseta. IIpsmonuHeiiHOE paclpoCTpaHEHHE CBETA. 3aTMEHUs
Comuua u JIynel. Otpaxenue cBera. [lmockoe 3epkano. 3akOH OTpa)KEHHs CBETA.

[Ipenomnenue cBera. 3akoH mnpenomyieHUs cBeTa. [lomHOE BHYTpEHHEE OTPAKEHHUE CBETA.
Hcnonbs30BaHKe MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOIAX.

Jlunza. Xon mydedt B muH3e. OnTudeckas cuctema (hoToanmapara, MUKPOCKONa U Teneckona. ['ma3
KaK ONTHYECKask CUucTeMa. biIm30pyKoCTh U 1aIbHO30PKOCTb.

Pasnoxxenue Oemoro cBera B crektp. Onbitel HpioroHa. ClioKeHHE CIEKTPAIBHBIX IIBETOB.
Hucnepcus ceera.

Jemoncmpayuu.

1. ITpssMonuHeiHOE pacnpOoCTpaHEHUE CBETA.

2. OtpaxxeHue cBera.

3. IMonyuenue n3o0pakeHUI B TUIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
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[Ipenomnenue cBera.

OnTruyeckuil CBETOBO/I.

Xox ydeit B coOuparomiei JTnH3e.

XoJ J1y4eil B pacCeuBarOLLEH JIUH3E.

[Tomyuenune n300pakeHH ¢ TOMOIIIBIO JIHH3.

9. Ilpunnun neiictBus Goroarnmnapara, MUKPOCKOINA U TEIECKOIIA.

10. Mopens riasa.

1. Paznoxxenne 6eoro cBeTa B CIIEKT.

12. [Tomyyenue 6emoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomol u onvimol.

1. MccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHUSI CBETOBOTO JIy4a OT yIJla MaJeHUs.

2. U3ydyenne xapakKTepUCTUK N300paKECHUS MIPEIMETa B TUIOCKOM 3€pKaie.

3. UccnenoBanue 3aBUCUMOCTH yrja MPEIOMIIEHHS] CBETOBOIO Jyda OT yIJia MaJeHUs Ha TpaHuLe
«BO31YX—CTEKJIO».

4. TlomyueHue n300paxeHUH C TOMOIILIO COOMPATOIICH JIMH3BI.

5. Onpenenenne (HOKYCHOTO PACCTOSHUS M ONITHYECKON CHIIBI COOMPAIOIIEH JINH3HI.

6. OMBITHI MO Pa3I0KEHHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI IO BOCTIPUATHIO I[BETA MPEIMETOB MPH UX HAOIIOJCHUH Yepe3 [IBETOBLIC (PUIIBTPHI.

Pa3nen 12. KBanToBbI€e IBJICHHUS.

OmnbiTel Pesepdopna um mimanerapHas mojnens aroma. Mozens aroma bopa. Mcnmyckanue u
MOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThle CIIEKTPHI.

PamnoakTuBHOCTE. ANbda-, OeTa- U ramma-uznydeHus. CTpoeHrue aTOMHOTO sapa. HykimonHas
MOJeNIb aTOMHOTO snpa. M3oronsl. PagroaktuBHble npespaimenus. [lepuoa nomypacnana aTOMHBIX
a1ep.

Snepuble peakiuu. 3aKOHBI COXPAHEHHS 3apsiJOBOTO U MACCOBOIO YMCEN. DHEPrus CBSA3U
aTOMHBIX siiep. CBsA3b Macchl U dHEpruu. Peakuuu cuHTe3a W neneHus siaep. VICTOYHUKH SHEpruu
CouHIia u 3BE31.

SAnepHas sHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX U3JIy4YCHUN HA )KUBBIC OPIaHU3MBI.
Hemoncmpayuu.

XNk

1. CrieKTphl U3J1y4eHUs U MOTJIOIIEHNUS.

2. CnekTpbl pa3JIMYHbIX Ta30B.

3. CrnexTp Bomopoa.

4. HaGmronenue TpekoB B kamepe Bumbcona.

S. Pabora cuéTurka HOHU3UPYIOIUX U3TYyYCHUH.

6. Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomut u onvimol.

1. HaGmronenre CrjlomHbIX U TUHEHYATBIX CIIEKTPOB U3ITYUCHHS.

2. HccnenoBanue TpPeKOB: M3MEpPEHHE SHEPrUU YacTUIBl 10 TOPMO3HOMY MyTH (IO
dboTorpadusam).

3. W3mepenue panoakTUBHOTO (poHA.

IToBTOPUTENBHO-00001IAK0 M MOAYJIb.

[ToBTOPUTENBEHO--0000IIAIOIINK MOAYNb MpeIHa3HAUYeH IS CUCTEMAaTHU3alud U 0000IIeHus
MPEMETHOTO COJICPKAaHUSI M ONBITA JEATEIILHOCTH, MPUOOPETEHHOTO TPU M3YYSHHH BCEro Kypca
¢u3uKy, a TakXkKe A MOATOTOBKM K OCHOBHOMY TOCYAAPCTBEHHOMY 3K3aMEHY MO (HU3UKE UL
00ydJaronuxcs, BRBIOPaBIIUX 3TOT yUYESOHBIN MPEIMET.

[Tpu u3y4eHnu JaHHOTO MOJYJISl PEATU3YIOTCS U CUCTEMaTU3UPYIOTCS BUBI ACATEIbHOCTH, HA
OCHOBE KOTOPBIX OOECIIeYMBACTCS JOCTIDKEHHE IMPEIMETHBIX W METANpeIMETHBIX IIAHUPYEMBIX
pe3yabTaToB 00yueHHus, (HOPMHUPYETCSs €CTECTBEHHOHAY4Hass TPaMOTHOCTb: OCBOCHHME HayYHBIX
METOZIOB HCCJICOBAHUS SBJICHUN TPHPOIBI M TEXHUKH, OBJIAJCHUE YMECHHUSIMH OOBSCHATH
¢dusnyeckue sIBICHUS, TPUMEHSS MOJIyYCHHBIC 3HAHUS, pelIaTh 33Jaud, B TOM YHUCIIE KaueCTBEHHbIC
Y DKCTIEPUMEHTAIBHBIE.



[IpyHOMNIHATBHO AESATENBHOCTHBIN XapakTep JAaHHOIO pa3jena peanu3yeTcs 3a C4ET TOro, 4TO
oOyJaroIuecs BBIMONHSIOT 33aHHsI, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE MOJIyUYEHHBIX 3HAHHUI paclo3HaBaTh M HAY4YHO OOBSACHATH (PU3NYECKUE SBIICHUS B
OKpY>Karollel NpUpOJIe U MOBCEAHEBHOM )KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJbl HCCIEAOBAHUS (DU3MYECKUX SBJICHHUNA, B TOM YHCIE JUIS
MIPOBEPKU TUIIOTE3 U MOJIyYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAay4Hble OCHOBBI HauOoliee Ba)KHBIX JOCTHKEHHMH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, NPAKTHYECKOrO0 MCIIOJb30BaHUs PA3JUYHBIX MCTOYHUKOB DHEPIMM HA OCHOBE 3aKOHA
MIPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB YHEPTUU.



IINIAHUPYEMBIE PE3YJIBbTATBbI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

W3ydyenne Gu3nMku Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHUsS HAIIPABJICHO HA JOCTHKCHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrare uzyuenus Gpusnku Ha ypoBHE OCHOBHOT'O OOIIEro 00pa3oBaHus y 00y4aromerocs
OyayT chOpMUPOBAHBI CIEAYIOLINE INYHOCTHBIE PE3YJIbTaThl B YACTH:

e 1) NaTpMOTHYECKOI0 BOCIIUTAHUSA:

® - IPOSIBJIICHUE MHTEpPEca K UCTOPHH M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (pH3UUECKOM
HayKH;

® - [ICHHOCTHOE OTHOIICHHE K JJOCTUKEHHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

®2) rpa:kIaHCKOT0 M JyYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

® - TOTOBHOCTh K aKTMBHOMY Y4YacTHIO B OOCYXJCHHHM OOIIECTBEHHO 3HAYMMBIX U STHYECKHX
po0JieM, CBA3aHHBIX C MPAKTHYECKUM ITPUMEHEHUEM JOCTHKCHUH (PU3UKU;

® - 0CO3HaHUE BA)KHOCTH MOPAJIbHO--3THYECKUX IIPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

©3) 3CTETUYECKOT0 BOCTIUTAHUS:

® - BOCHPUSATHE ICTETUYECKUX KayecTB (PHU3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

®4) IECHHOCTH HAYYHOI'0 O3HAHMSA:

®- OCO3HAHUE IEHHOCTH (PU3MYECKONW HAyKW KaK MOIHOTO WHCTPYMEHTa IO3HAHUS MUPA,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaXKHEUIIIEH COCTABIAIONIEN KYJIbTYPHI;

® - pa3BUTHE Hay4HOIl JII0003HATENILHOCTH, HHTEPECA K UCCIIEIOBATEILCKOM 1eATEeIbHOCTH;

¢5) popmMupoBaHus KYJbTYPbI 310POBbS U IMOLUOHAJIBHOI0 0JIArONOJYYHsI:

® - OCO3HAHME IIEHHOCTH 0e30MacHOro 00pa3a KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUDE,
BXHOCTU MpaBHJI OE30MAaCHOTO TMOBENEHUS Ha TPAHCIOPTE, Ha JOpOrax, C 3JIEKTPUUECKUM U
TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBHUSX;

e - chOPMHPOBAHHOCThH HaBbIKa pe(IeKCUH, TPU3HAHUE CBOETO IIpaBa Ha OMIMOKY M TaKOTO XKe
IpaBa y Apyroro 4eiaoBeKa;

®6) TPY10BOI0 BOCIIMTAHUSA:

® - AKTHMBHOE y4YacCTHE B PEIICHHWU MPAKTHUECKUX 33/Jay (B pamMKax CeMbU, 00pa30BaTeIbHOMU
OpraHM3aIliy, TOPOoJa, Kpasi) TEXHOJOTUIECKON U COIMAIbLHON HAMPaBICHHOCTH, TPEOYIOMIUX B TOM
quciie ¥ GU3NYECKUX 3HAHUI;

® - UHTEpEC K MPAKTHUECKOMY U3YUEHUIO MPOQECCHii, CBA3AHHBIX ¢ (DU3UKOI;

®7) 3K0JIOrHYE€CKOTr0 BOCTIUTAHMSI:

e- OpHEHTalUMs Ha MpUMEHEHHE (PU3MYECKUX 3HAHWW JUIsl pelleHdus 3anad B o0nactu
OKpY’)Kalollled cpenbl, MIAaHUPOBAHUS MOCTYINKOB M OLEHKH WX BO3MOXHBIX IOCIEACTBUMA IS
OKpY>Karollen Cpeibl;

® - OCO3HaHUE II00ATBHOT0 XapaKTepa FIKOJIOTUIECKUX MPOOJIEM H MyTeH UX pelIeHus;

¢ 8) ajanTanuM K M3MEHAIMMCS YCJI0BUSIM COMAJIbHONH M PUPOJAHOM Cpebl:

®- TOTPEOHOCTP BO B3aUMOJICHCTBUU TIPH BBIIIOJIHEHUU WCCICJOBAHUA M IPOEKTOB
(bu3nuecKoil HanpaBICHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM JPYTHX;

® - IOBBIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AeITeIbHOCTD;

e- MOTpeOHOCT, B (POPMUPOBAHWUU HOBBIX 3HAHHWH, B TOM uucie (OPMYIUPOBATH HJICH,
MOHSTHSI, TUTIOTE3bI O (PU3HUECKUX OOBEKTaX U SBICHHUSIX;

® - 0OCO3HaHUE JIePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00J1acTH (DU3UKH;

® - [UIAHUPOBAHKE CBOETO PA3BUTHSI B IPHOOPETEHNN HOBBIX (PU3NUECKUX 3HAHUM;

® - CTpEMJICHHE aHAJIN3UPOBAThH U BBISBIATH B3aMMOCBS3H MPUPO/IbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (DU3MYECKUX 3HAHHIA;



®- OILICHKAa CBOMX JEHUCTBUM C Y4ETOM BIMSAHUA Ha OKPYKAIOILYIO Cpely, BO3MOXKHBIX
r7100ANBbHBIX TOCIIEACTBUN.

METAINIPEJMETHBIE PE3YJIbTATDBI

B pe3ynbrare ocBoeHMs TporpamMmsbl o (U3HKE Ha YPOBHE OCHOBHOTO 0011Ier0o 00pa3oBaHus y
oOyuatomerocsi  OynyT  chOpMHUPOBAHBI  MeTAaNpeIMeTHBbIe  Pe3yJbTAaThl, BKIIOYAIOUINE
MO3HaBaTEIbHBIC YHUBEPCAIbHBIC YIeOHbIC NEHCTBUS, KOMMYHUKAaTHBHBIC YHUBEPCATIbHBIC YUCOHbIC
JeWCTBUS, pETyIsSTUBHBIC YHUBEPCAIbHBIE yueOHbIE ACHCTBUSI.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

Ba3oBble JJornyeckue aeicTBHA:

® BBISIBJISITH M XapaKTEpU30BaTh CYLIECTBEHHBIE IPU3HAKU O0BEKTOB (SIBJICHUH);

® YCTAHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(PHUKAIMU, OCHOBaHUS Uil 0000IIeHUs U
CpaBHCHHS,

® BEISIBIISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMAaTpUBAaEMbIX (akTax, MAaHHBIX H
HaAOIIOIEHUSAX,, OTHOCALINXCA K (PU3NUECKUM SIBIICHUSIM;

® BLISIBJISITh [IPUYUHHO--CIICJCTBEHHbIE CBSI3M MPU  HU3Y4YEHUU (U3HYECKUX SBICHUM U
MIPOLIECCOB, JeNaTh BBIBOJBI C HCIOJB30BAHUEM MEAYKTHBHBIX W WHIYKTHBHBIX YMO3AKIIIOUEHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NYECKUX BEJINYHH;

® CaMOCTOSITEIFHO BBIOMpaATh Ccroco0d perieHus: ydeOHOW (u3myeckol 3amauu (CpaBHEHUE
HECKOJIbKUX BapUaHTOB pEIICHUs, BHIOOp Hamboliee MOAXOMASAIIETO C YY4ETOM CaMOCTOSITEIIEHO
BbI/IETICHHBIX KPUTEPHUEB).

ba3soBble ucciienoBare/ibCKie 1eHCTBUA:

® 1CITI0JIb30BaTh BOIPOCHI KaK MCCIEA0BATEIHCKUN HHCTPYMEHT MTO3HAHMUS;

® [I[POBOJUTH 0 CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXHBIA (usnueckuii
AKCIIEPUMEHT, HEOOJIBIIIOE HCCe0BaHNEe (PU3HUECKOTO SIBICHHUS,

® OIICHMBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(OpPMANHIO, TOIYYECHHYIO B XOJE
UCCIIEIOBaHUS WM SKCIIEPUMEHTA;

® CaMOCTOSITENIbHO (OPMYIHpPOBaTh OOOOIIEHHSI U BBIBOJBI MO pe3yJbTaTaM MHpPOBEAEHHOIO
HaAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

¢ [[POTHO3UPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE (PUINYECKUX TMPOIECCOB, a TaKKe
BBIIBUTATh MPEIIOJIOKEHNS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Padorta ¢ undopmanmeii:

® IPUMEHSATH pa3IMYHbIE METOJbl, MHCTPYMEHTHI W 3ampoCchl TPHU TIOUCKE U OTOOpe
WH(pOpMaIIUU WU TaHHBIX C YYETOM MPEIOKEHHON yueOHOM (PU3HUecKoil 3a1a4u;

® aHAJIM3UPOBAThH, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH NHGOPMAIIUIO PA3IMUHBIX BUJOB U
dbopM mpeIcTaBICHHUS,

® CAaMOCTOSITENIFHO ~ BBIOMpPATh ONTUMAIbHYIO (OpMYy TMpeacTaBieHUS UHGPOpMALMUA U
WUTIOCTPUPOBATH pElIaeMble 3aa4d HECIOKHBIMU CXEMaMH, JUarpaMMaMu, WHOW TpaduKod U ux
KOMOHWHAIIUSIMU.

KoMMmyHuKaTHBHBIE YHHBeEpPcAIbHbIE YUeOHbI€ 1€ CTBUS:

®B X0/1¢ OOCYXJIEHHUsI y4eOHOro Marepuana, pe3yJbTaToB JIAOOPAaTOPHBIX pabOT M MPOEKTOB
3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYX JaeMOW TeMbl U BBICKAa3bIBaTh WJCH, HalleJICHHBbIE Ha
pelIeHre 3a1a91 ¥ ToJIJIepKaHKe 0JIaroKenaTeIbHOCTH OOIICHMS;

® COTIOCTABJISTh CBOM CYXKJICHUS C CYXKICHUSMHU IPYTHMX YYaCTHUKOB UANOra, OOHAPYKUBAThH
pa3iauyure U CXOACTBO MO3UIIMIA;

® BEIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

¢ [IyOJMYHO NPEICTABIATH PE3YNbTAaThl BBIOJIHEHHOTO (U3UYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCIIe0BaHMs, IIPOEKTA);



¢ [IOHMMATh M WCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBHIYAIBLHON pPaOOTHI TpH
peleHNH KOHKPETHOW (PU3NYECKOM MPOOIIEMBL;

® IPUHUMATH [IETTU COBMECTHOM eATEeIbHOCTH, OPTaHU30BBIBATh ACUCTBHUS 0 €€ TOCTIKEHUIO:
pacnpenenaTh poiau, 00CYKIaTh MPOIECCH U Pe3yJbTaThl COBMECTHOM pabOoThI, 0000IIaTh MHEHHS
HECKOIBKUX JIFOICH;

® BEITIONIHATH CBOKD YacTh padOThI, JOCTUTAsl KAueCTBEHHOTO pe3ylbTara II0 CBOEMY
HaIpPAaBIICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C APYTUMHU WIEHAMHU KOMaH/IbI;

® OIICHMBATh KAaueCTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPHUSIM, CaMOCTOSTEIbHO
c(hOpMyITUPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBUS.

PeryasitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe AelicTBUS

Camoopranuszauus:

® BLISIBJISITH NMPOOJEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPEeOYIOIIMX HJsl peHIeHUS
¢bu3nUecKrux 3HaHUMH;

® OPUCHTHUPOBATHCS B PA3IMUHBIX MOJXOAAX MPUHATHUS pEeIICHUH (MHIUBHyaIbHOE, TPUHSATHE
perieHus B TpyIIe, IPUHATHE PEIISHUN TPYIIION);

® CAMOCTOSITEJIBHO COCTaBIISITh ~ ITOPUTM  pelieHus (U3MUECKOM 3ajauyd WM  IUIaHa
HCCIIEIOBaHMS C y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
IIpeiiaraéMble BApUaHThI PELLICHUI;

e fienaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

e TaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeiaraTh IiaH e€ U3MEHEeHHUS,

® 00BSACHATh TPUYMHBI JOCTHKEHUS (HEJOCTHKEHHS) PE3yJIbTaTOB JAESITENbHOCTH, /1aBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY;

® BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YMCJIE B XOJ BBIINOJHEHUS (PU3UUECKOTO
UCCIIEIOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, H3MEHUBIIMXCS CHUTYalluH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUAM;

® CTaBUThH ce0s1 HA MECTO IPYroro 4eioBeKa B XOJAE CIOpa WIM JAUCKYCCUU HAa HAYYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

® [IPU3HABATh CBOE MPaABO Ha OMIMOKY NMPU PEUICHUH (U3UUECKUX 3a]ad WM B YTBEPKIACHUSIX
Ha Hay4YHbIE TEMBI U TAKOE K€E MPABO JIPYroro.

MNPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyueHuss B 7 KJiacce TpeAMETHBbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHI:

® CTIOJIH30BATh TOHATHS: (PU3MUYECKUE W XMMHUYECKUE SIBICHUS, HAOIIOJCHHE, SKCIICPHMEHT,
MOACIb, THUIIOTE3a, CAWHUIIBI (1)I/I3I/I‘ICCKI/IX BCJIMYHH, 4TOM, MOJICKYJIA, arperaTHbIC COCTOSHUSA
BemecTBa  (TBEpAOE, IKHAKOE, Ta3000pa3HOE), MEXaHW4YeCKOe JBI)KCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOIUHEIHOE), TPAeKTOpHs, PAaBHOACHUCTBYIONIAs cuiia, Aedopmarus (ymnpyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAFOIINECS COCY/IBI,

epaznmyarh siBiieHUS (auddysus, TEmIoBOe IBMKCHHWE 4YAaCTHI[ BEUIECTBA, PaBHOMEPHOE
ABHUIKCHUC, HCPABHOMCPHOC JIBUKCHUC, HHCPI M, B3aHMOﬂeﬁCTBH€ TCJI, pPABHOBCCUC TBépI[BIX TEII C
3aKpeIUIEHHONW OChIO BpAallCHWs, Ieperada AaBlIeHHUS TBEPIABIMU TENaMH, JKUAKOCTSIMH M Ta3aMH,
aTMoc(epHOE JaBJeHUE, IIaBaHHE Tell, MPEBPAIICHUS MEXaHWYECKON SHEPrHH) IO OMUCAHMUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, ICMOHCTPHPYIOIINX JaHHOE (PU3NIECKOE SIBIICHHC;

® PacIo3HaBaTh MPOSIBICHHE M3YyYCHHBIX (PH3MUECKUX SIBICHUH B OKPY)KAIOIIEM MHpE, B TOM
qrcie GU3NUECKUe SBICHUS B IPUPOJIE: IPUMEPHI IBHXKEHUS C Pa3TUYHBIMU CKOPOCTSMU B KHBOU U
HEXXUBOH MPHUPOJIE, IEHCTBUE CHITBI TPEHUS B TIPUPOJIC U TEXHHUKE, BIUSHHE aTMOC(PEPHOTO JTaBICHUS



Ha )KMBOW OpraHu3M, IIaBaHUE PbIO, phIYary B TEJIE Y€IO0BEKa, IPU ITOM NEPEBOAUTH MPAKTUYECKYIO
3ajauy B yueOHYIO, BBICTISATH CYIIECTBEHHBIE CBOWCTBA (MTPU3HAKH) (PU3NUECKUX SIBIICHHIA;

® ONUCHIBATh H3YYEHHBIC CBOWCTBA Tel W (U3MYECKUE SIBICHUS, HUCHONb3ysd (u3nueckue
BEIMYMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPeMs, IyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CHJIA
YIOPYTOCTH, CHJIa TSDKECTH, BEC Teja, CHJia TPeHUs, JaBieHue (TBEPAOro Tesa, >KUIKOCTH, Tasa),
BBITAJIKUBAIOIIAs CHJIa, MeXaHW4eckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3((ULKEHT MOJIe3HOro NEHCTBUS MEXaHHW3MOB, KMHETHYECKas M MOTEHLMAaJbHAs SHEPTHUs), Npu
OINMCaHUX NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIOJIB3YEMBIX BETUYMH, UX 0003HAUYECHUS U
eIUHULB (U3NYECKUX BEJIMYUH, HAXOAUTHh (OPMYJbl, CBA3BIBAIOIINE JAaHHYIO (UINYECKYIO
BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOHMTH TPapUKH HM3YYEHHBIX 3aBHCHUMOCTEH (U3NUECKUX
BEJINYUH;

® XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SIBICHUS M TPOIECCHI, MCIOJb3ys IpaBHIia
CIIO’KEHHsI CUJ (BIOJb OJHOW HpsAMOif), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumerna, MpaBHIIO
paBHOBecHs pbluara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPAHEHMs] MEXaHH4eCKOU
SHEpIUu, MPHU 3TOM JIaBaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTeMaTHYECKOe
BBIPa)KCHHUE;

® 00BACHATh (hH3MUECKUE SIBJICHUS, MPOILIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATh NPUUYMHHO--CIEACTBEHHBIE CBA3H,
CTPOUTH O0BsICHEHNE U3 1—2 JTOTHYECKUX IIaroB ¢ ONMOPON Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3MUECKHUX
SABIICHUM, (PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

e pemiath pacyéTHble 3aqaun B 1—2 1eicTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOIIHE
¢dbu3nyuecKkre BEIWYMHBL: HAa OCHOBE AaHalIM3a YCIOBHUS 3aJaud 3alUChIBAaTh KPAaTKOE YCIOBHE,
MOJICTABIATh (PU3NYECKHE BEIMYMHBI B (OPMYJIBI U MPOBOAUTH PACUETHI, HAXOIUTH CIIPABOYHBIC
NaHHbIE, HEOOXOAUMBIE ISl pElICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTh MOTy4eHHOU (hr3nueckoit
BEJINYUHBI;

® pacro3HaBaTh IMpPOOJIEeMbl, KOTOPBIE MOXKHO PELIUTh MPHU MOMOIIU (PU3HMUECKUX METOMIOB, B
OMMCAaHWUU HCCIEAOBAaHUS BBIIEIATH IPOBEpPSEMOE IMPEANnoyNokeHue (TUMoTe3y), pasiaudarbh |
MHTEPIPETHUPOBATDH MOJYUYCHHBIH Pe3ysbTaT, HAXOAUTh OMIMOKU B XOJ€ OIBITA, JEIaTh BBHIBOJBI I10
€ro pe3yJsbTaram;

® [IPOBOJIUTH OIBITHI MO HAOMIOAEHUIO (PU3UUECKUX SIBJICHUM WM (PU3NYECKUX CBOMCTB Tell:
(dbopMyIHMpOBaTh TpPOBEpsSEMbIE TMPEANOJIOKEHUS, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pynoBaHus, 3aMIUCHIBATH XOJ1 ONbITa U (DOPMYITHPOBATH BHIBObL;

® BLITIOJIHATH TPSMbIE U3MEPEHMsI PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CWIBl U
TEeMIIepaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, 3aMHUCHIBATh IOKA3aHUS
pUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHOMN MOTPEITHOCTH U3MEPECHH;

® [IPOBOJINTHh HCCIIEOBAaHUE 3aBUCHMOCTH OJHOW (DU3MYECKOM BEIWYUHBI OT JPYro ¢
UCIOJIb30BAaHUEM TMPSAMBIX H3MEpPEHHH (3aBUCHMOCTH NYTH PAaBHOMEPHO JBMIKYILIErocs Tejla OT
BPEMEHHU [IBUXKCHHS TeNa, CWJIbl TPEHHUS CKOJLKEHHS OT Beca Tena, KadecTBa 00paboTKu
ITIOBEPXHOCTEW TEJI M HE3aBUCUMOCTH CHJIBI TPEHUs OT IUIOLIAJAM CONMPHUKOCHOBEHUS TEJ, CHJIBI
YIIPYTrOCTH OT YAJUHEHHUS MPYKUHBI, BHITAIKUBAIOLICH CUIIBI OT 00bEMa MOTpy:KEHHON YacTu Tesa U
OT IJIOTHOCTH >XUAKOCTH, €€ HE3aBUCUMOCTU OT IUJIOTHOCTH TeJa, OT TIJIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBUI IUIaBaHHs TEJ, YCIOBHI paBHOBECHS pbluara M OJIOKOB), y4acTBOBAThH B
IUTAHUPOBAHUKM y4eOHOIO HCCIEAO0BaHUSA, COOMpPATh YCTAHOBKY M BBIMOJHATh W3MEpPEHUSs, CIeLys
MPeII0KEHHOMY IUTaHy, GUKCUPOBATh PE3yNbTaThl MOIYYEHHON 3aBUCUMOCTH (PU3HUECKUX BEIHUYUH
B BUJIC NIPEUIOKEHHBIX TaOJIHII U TPaHKOB, AeTaTh BEIBOBI 10 Pe3yJIbTaTaM UCCIEI0BaHMS,

® [IPOBOJIUTH KOCBEHHbIE M3MEPEHUs (PU3NUECKUX BETUYUH (IUIOTHOCTH BEIECTBA XKHUJIKOCTU H
TBEPAOIO Te€Ja, CUJIa TPEHUS CKOJIBKEHMUSI, 1aBJICHUE BO3AYyXa, BHITAIKUBAIOLIAs CUIIA, JEHCTBYIOMIAs
Ha MOTPYKEHHOE B JKUIKOCTH TeNO, KOA(D(UIMEHT IMOJIE3HOro AEUCTBUSA MPOCTHIX MEXaHHU3MOB),
cliefysl IPeAsIOKEHHON MHCTPYKLMU: TIPU BBIMOJIHEHUH U3MEPEHUN COOMPATh SKCIIEPHUMEHTAIBHYIO
YCTAaHOBKY Y BBIYMCIIATH 3HAYEHUE NICKOMOM BEINYHHBIL;



e cOOJIIOIaTh MPaBHJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYAOBAHHEM;

® yKa3bIBaTh MPHUHIMIbBI JEHCTBUS MPUOOPOB UM TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONINECS COCY/Ibl, 0apOMETp, pbluar, MOABIKHBIH M HETOABWKHBIN OJIOK,
HAKJIOHHAS [JIOCKOCTh;

® XapaKTepU30BaTh MPUHIUIBI ACUCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OIMOpPOM Ha MX OMHUCAHM (B TOM YHCJE: MOAIIMITHUKY, YCTPOMCTBO BOJOIPOBOIA, THAPABINYECCKHMA
Ipecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcoc, apeoMeTp), MCIOJb3ysS 3HAHHUS O CBOMCTBAX
(bu3nUecKuX SIBICHUH U HEOOX0aUMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOANUTH NMPUMEPHI (HAXOAUTh HHPOPMALIKIO O TIPUMEpax) MPAKTUYECKOTO MCIIOIb30BaAHUS
(bU3UYECKUX 3HAHWM B TOBCEIHEBHOW JKM3HU IS OOECIeYeHHs O€30MacHOCTH MPU OOpaIeHUU C
npubopaMu M TEXHHYECKUMH YCTPOMCTBAMH, COXPAaHEHHMsS 3I0pPOBbS U COOJIOACHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KalOIel cpefe;

® OCYUIIECTBIIATh OTOOP MCTOYHUKOB MH(popMmanuu B MIHTEpHETE B COOTBETCTBHH C 33JaHHBIM
MOMCKOBBIM 3aIpOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUHN U MYTEM CpaBHEHMS Pa3IMYHBIX HCTOUHUKOB
BBIIETISITH MH(GOPMAIUIO, KOTOPas SIBJISIETCS IPOTUBOPEUMBOM UM MOXKET OBITh HEZOCTOBEPHOIA;

® [ICTI0JIB30BAaTh TPU BBHINOJHEHUH Y4YEOHBIX 3aJaHUil HayYHO--TIONYJSPHYIO JIUTEPATypy
($u3NUIecKoro cofiep)kaHusi, CIpaBOYHbIE MaTepHalbl, pecypchl cetu VHTepHeT, BIajeTh npuéMamu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HaKOBOI CHUCTEMBI B IPYTYIO;

e co3/aBaTh COOCTBEHHbIE KpaTKUE NHCbMEHHbIE W YCTHBIE COOOIIEHUS HAa OCHOBE 23
UCTOYHUKOB HH(pOpManUU (PU3NUECKOrOo COAEpKaHUs, B TOM UHCIE MYOJMYHO [eiaTb KpaTKue
COOOIICHUs O pe3yabTaTaX IMPOEKTOB MM Y4YeOHBIX HCCIEIOBAaHUM, NPH OSTOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM MOHATUIHBIA ammapat Kypca (U3HKH, COMPOBOXAATH BBICTYILICHUE
MPE3EHTALUEN;

® [IpU BBITIOJTHEHUU YYEOHBIX MTPOEKTOB M MCCIEIOBAHUN paclpeeniaTh 00s3aHHOCTH B TPYIIIe
B COOTBETCTBMM C IIOCTAaBJIEHHBIMU 3ajJlauaMi, CJEIWTh 3a BBHINOJHEHHEM IUIaHAa JEWCTBUH,
aJIeKBaTHO  OILIGHWBaTh  COOCTBEHHBI BKJIAA B  JACATENbHOCTb  TPYIIBI,  BBICTPAUBATh
KOMMYHHKATUBHOE B3aUMO/JICHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOLIUX.

K xonmy oOyuenus B 8 KkJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYHAFOIITUXCS YMEHHM:

® [ICII0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKHME W aMOp(HbIC Tena, HACHILEHHBIH H
HEHaCBILICHHBIN Tap, BIaXKHOCTh BO3/1yXa, TeMIlepaTypa, BHYTPEHHSISI SHEPT U, TEIJIOBOM IBUTATEIb,
AJIEMEHTAPHBIN  JJEKTPUUECKU 3apsi, HJIEKTPUYECKOe II0JIe, TMPOBOJAHUKH U JTUDJICKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MArHUTHOE TOJIE;

epa3iuuaTh SBJICHHUS (TEIUIOBOE pacIIUpeHHe M CcXaThe, TeIulonepeaaya, TerIoBoe
paBHOBECHE, CMadyMBaHWE, KalWUIIPHbIC SBICHUS, HCIApEHUE, KOHJEHCALUs, IUIaBJICHHUE,
KpucTainu3anus (OTBEpleBaHUE), KUIIEHWE, TeIulonepenaya (TerIonpoBOJHOCTb, KOHBEKIUS,
U3IY4YCHUE), ODIIEKTpHU3alMsi Tell, B3aHUMOACUCTBHE 3apsiioB, NEHCTBUS DICKTPUYECKOTO TOKa,
KOPOTKOE 3aMblKaHHE, B3aUMOJICHCTBUE MAarHUTOB, NEHCTBHE MArHUTHOIO IOJISI Ha MPOBOJAHMUK C
TOKOM, 3JIEKTPOMAarHUTHAs! MHIYKIIHSI) IO OMIMCAHUIO MX XapaKTepHBIX CBOICTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBIECHUE M3YYEHHBIX (M3UYECKUX SBJICHUI B OKpPY)KalOIEM MHpE, B TOM
yucae (U3NYECKUe SBICHHUS B MPUPOZE: MOBEPXHOCTHOE HATSDKEHHE M KANWULIPHBIC SBJICHUS B
MPUPOJE, KPUCTAIBI B Mpupoje, uziaydenue CoiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3Bbl,
o0Opa3oBaHHe pOCHI, TyMaHa, MHEs, CHEra, 3JEKTPUYECKHE SBICHHS B arMocdepe, 3JIEKTPUUYECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE ToJe 3eMiH, Apeld MOJII0COB, POJIb MATHUTHOTO MOJIS VIS KU3HU
Ha 3emiie, MOJSIPHOE CHUSHUE, IIPU 3TOM NEPEBOJIUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO, BBIACTATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UIECCKUX SIBJICHUM;

® ONMCHIBATh M3YYCHHBIC CBOMCTBA Tl W (U3NYECKUE SBICHUS, HCHONb3Ys (U3HUECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIUs, KOJWYECTBO TEIJIOTHI, YJENbHas TEIIOEMKOCTb



BElIECTBAa, yJelibHas TEIJIOTa IJIaBJICHUS, YAeIbHas TEIuloTa napooOpa3oBaHMsl, yAelbHas TEioTa
CTOpaHUs TOIUTMBA, KOI((UIMEHT TMOJEe3HOr0 MACHCTBHS TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHAS
BJIQXXHOCTb  BO3/AYyXa, OJJEKTPUYECKHUN 3apsj, CuUjla TOKA, DJJIEKTPUYECKOE HaNpsHKEHHE,
CONPOTUBIICEHUE TPOBOJHMKA, YACIbHOE CONPOTHUBICHUE BeIIecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOT0 TOKA), MPU OMUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICT MCHOIB3YEMBIX
BEJIMYMH, O0O3HAYEHUS W EIWHUIBI (PU3NYCCKUX BEIHYWH, HAXOIUTHh (DOPMYIIBI, CBSI3BIBAIOIIUE
NaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTh TpadUKH H3y4EHHBIX
3aBUCHMOCTEHN (PU3NYECKUX BEITUYHH;

® XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKUE SBICHHS U IPOLECCHI, UCIONB3ysS OCHOBHBIC
MOJIOKEHUS MOJEKYISIPHO--KUHETUUYECKOW TEOPUU CTPOCHMS BEIECTBA, MPUHLHUI CYNEpPHO3ULIUU
noJielt (Ha KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa Juis yyacTKa LIeTH, 3aKOH
Jlxxoyns—JIeHna, 3aK0OH COXpaHEHUsI YHEPTUH, TIPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA U
3alUCBIBaTh €0 MaTEMAaTUYECKOE BBIPAKECHHUE;

® 00BACHATH (PU3UYECKUE TPOLIECCHl U CBOMCTBA TeJNl, B TOM YHCII€ U B KOHTEKCTE CUTYyallUl
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh MPUUYMHHO-CIIEC/ICTBEHHBIE CBSI3U, CTPOUTH
o0bscCHEHHE M3 |—2 JOTMYeCKWX MIaroB ¢ OmMopodl Ha 1—2 WM3y4eHHBIX CBOWCTBA (PU3MUYECKHUX
SIBIICHUH, PU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEHH;

e pemaTh pacu€THBIC 337a4u B 2—3 JACHCTBHSI, UCIIONB3Ys 3aKOHBI M (JOPMYIIbI, CBS3BIBAIOIINE
¢dbu3nuecKkre BEIWYMHBL: HAa OCHOBE aHaJlIMW3a YCIOBHUS 3aJaud 3alUChIBAaTh KPAaTKOE YCIIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUISL PEIICHUS 3a/1a4M, BEIOUPATh 3aKOHBI U POPMYJIIbI, HEOOXOUMBIE
11 €€ peleHus], MPOBOIUTh PacyEThl U CPAaBHUBATH MOJYyUEHHOE 3HaUCHUE PU3NYECKON BETUUMHBI C
W3BECTHBIMU JIAHHBIMU;

® pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO DPEIIUTh MPU MOMOIM (U3UUYECKUX METOOB,
WCIIONB3Ysl ONHMCAHUE MCCIEIOBAHUS, BBIICIATh MPOBEPSAEMOE MPEANOJIOKEHHE, OLEHUBATH
MPaBUIILHOCTH NOPsJIKA MPOBEICHUS UCCIEA0BaHUs, A€JIaTh BHIBOIBI,

® [IPOBOJIUTH OMBITHI 1O HAOMIOMEHUIO (PU3NYECKUX SIBICHUNA WU (DU3HUECKUX CBOMCTB TeI
(KanwUIsipHbIE SBJICHUS, 3aBUCUMOCTH JaBJICHUS BO3/yXa OT €ro o0béMa, TeMIeparypbl, CKOPOCTH
mpolecca OCThIBAHMSI W HAarpeBaHWs TMPU HM3IYYCHHH OT I[BETa H3ITydarolield (TOrIONaroIei)
ITOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOABI OT TEMIIEPATYPhI )KUIKOCTH U IJIOMAAU €€ MOBEPXHOCTH,
ANEKTPU3ALMS TEI U B3aUMOJCUCTBUE BJIEKTPUUYECKUX 3aPSI0B, B3aUMOJCUCTBUE IMOCTOSHHBIX
MarHuTOB, BU3yaJIn3alisl MATHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, JEUCTBUS MarHUTHOTO TOJI HA
MPOBOJIHUK C TOKOM, CBOMCTBA 3JIECKTPOMAarHuTa, CBOMCTBA AJIEKTPOJBUTATENS MOCTOSHHOTO TOKA):
dbopMynupoBaTh TpoOBepseMble MPEANOJIOKEHUS, COOMpaTh YCTAaHOBKY U3 MPEAJI0KEHHOTO
000pyIOBaHUs, OMUCHIBATH XOJI OMBITA ¥ (POPMYITHPOBATH BHIBOIBL;

® BBLINOJIHATH MPSIMbIE U3MEPEHUs TEMIIEPaTypbl, OTHOCUTEIbHON BJIAXXHOCTH BO3/yXa, CHJIbI
TOKa, HANpsOHKEHUS C HUCIMOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JAaTYMKOB (PU3NYECKUX BEITUYMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHOM MOTPELTHOCTH;

® [IPOBOJUTH HCCJICIOBAaHUE 33aBHUCHUMOCTH OJHOH (DU3MUecKOl BEMTWYHHBI OT JPYroil ¢
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHHUH (3aBUCHUMOCTH CONPOTHBIIEHUS MPOBOJAHHKA OT €ro JUIMHBI,
IJIOIIAU TOMEPEYHOr0 CEYEHHSI U YIEIbHOTO COMPOTHUBIICHHS BEIIECTBA IPOBOJHUKA, CUJIbI TOKA,
HIYIIEro Yepe3 MPOBOAHUK, OT HAPSHKEHUS HA MPOBOJHHUKE, UCCIEIOBAHUE MOCIEA0BATEIBHOIO U
MapajuIebHOTO COCTUHEHUI MPOBOJHUKOB): IJIAHUPOBATH MCCIEIOBAHHE, COOMPATh YCTAaHOBKY W
BBITIOJIHATh M3MEPEHHUs, CIeNysl MPEeJIOKEeHHOMY IUIaHy, (UKCHUPOBATh PE3yJbTaThl IMOJIYYEHHOMN
3aBHCHMOCTH B BHJI€ TaOJIUII U TPapUKOB, IeJaTh BEIBOJBI MO PE3yIbTaTaM HCCICIOBAHUS;

®[IPOBOJIUTh KOCBEHHBIE W3MEpEHUs (U3MUECKUX BENIUYUH (yIelIbHAs TEIIOEMKOCTh
BELIECTBA, COMPOTUBIICHUE MPOBOJHUKA, paboTa U MOIIHOCTH 3JEKTPUUECKOTO TOKA): MIaHUPOBATh
U3MEpEeHus, COOMpaTh SKCICPUMEHTAIBLHYIO YCTAaHOBKY, CIEAYys NPEIIOKEHHOW HWHCTPYKIUHU, U
BBIYMCIIATh 3HAYCHUE BEJTUYHNHBI

e COOTIOIATh MIPAaBUIJIa TEXHUKH 0€30MMaCHOCTHU TP paboTe ¢ TaO0OpaTOPHBIM 000PYIOBAHUEM;



® XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYCHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpOi Ha MX OMHCAaHHs (B TOM YHUCIE: CHCTEMa OTOIUICHHS IOMOB, TUTPOMETp, MapoBasi TypOuHa,
aMIepMeTp, BOJBTMETP, CYETUMK ODJIEKTPUUYECKONW OSHEPTuHu, 3JIEKTPOOCBETUTENbHbIE MPHOOPEI,
HarpeBaTeNbHBIE ANEKTPONPUOOPHI (MIPUMEPHI), IICKTPUUECKUE MPEAOXPAHUTENHN, IICKTPOMATHUT,
ANEKTPOABUraTENb MOCTOSSHHOTO TOKA), MCIOJb3ys 3HAHHUA O CBOMCTBAX (PU3WYECKUX SIBJICHUM U
HeoOxouMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

® Pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOICTBA M H3MEPUTEIbHBIC TPHOOPHI MO CXeMaM U
CXEMaTUYHBIM PHUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, NICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO CTOpaHHUs, JJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI JJICKTPHUECKUX IIeTe C
MOCJIEI0BATEIbHBIM U MapaJJICIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAUEHUS
AJIEMEHTOB JIEKTPUYECKUX IETei;

® [IPUBOJIUTH MPUMEPHI (HAXOIUTHh WH(OPMALIMIO O TPUMEPaX) MPAKTUYECKOTO HUCIIOJIb30BAHUS
(bU3UYECKUX 3HAHWKM B TOBCEIHEBHOW JKM3HU IS OOECIeYeHHs] 0€30MacHOCTH MPU OOpaIeHUU C
npubopaMu W TEXHHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHs 3JI0pPOBbS U COOJIOJACHHS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY’KaIOILel cpefe;

® OCYUIIECTBIIATh MOUCK HHPOpMaUU (U3NYECKOTO conepkaHus B MHTepHeTe, HA OCHOBE
UMEIOIUXCS 3HAHUN U MYTEM CpPaBHEHUS OTIOJHUTEIbHBIX HCTOYHHKOB BBIACISATH MH(POPMAIIHIO,
KOTOpasi SIBJISIETCS] IPOTUBOPEUMBOI HIIM MOKET ObITh HETOCTOBEPHOM;

® [ICTI0JIb30BAaTh TPU BBHINOJHEHUH Y4YEOHBIX 3aJaHUil Hay4YHO--TIONYJSPHYIO JIUTEPATypy
(U3MUYECKOTO COJNIEpKaHUs, CIIPABOYHBIC MaTEpHAIbl, peCypchl ceTu VHTEpHeT, BIajeTh npuéMamMmu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

eco3/maBaTh COOCTBEHHBIC TMHCHbMEHHBIE U KpaTKHE YCTHBIE COOOIIeHus, o00o0mas
uHPOpPMALIMIO U3 HECKOIBKUX HCTOYHMKOB (DPU3MUYECKOrO CONEpKaHHs, B TOM YHCIE ITyOJUYHO
MIPEJICTABIATh PE3yNbTaThl MPOSKTHONW MM HCCIIEIOBATENbCKON AESITEIbHOCTH, TIPU 3TOM I'PaMOTHO
WCIOJIb30BaTh WM3YYCHHBIH MOHSATUIHBIA ammapar Kypca (U3HKH, COMPOBOXKAATH BBICTYILICHUE
MpEe3EHTALNEN;

®IIpHM BBHIMOJIHEHUH Y4E€OHBIX TMPOEKTOB U HCCIENOBaHUN (U3NYECKUX TMPOIECCOB
pacmpenensatb 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33Ja4aMU, CICAUTH 3a
BBITIOJTHEHUEM TlJIaHa ACHCTBUM U KOPPEKTHUPOBATH €T0, a/IeKBAaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ] B
NEeSTeNbHOCTh TPYIIBI, BHICTpPAaUBATh KOMMYHUKATHBHOE B3aUMOJCHCTBHE, MPOSBISS T'OTOBHOCTH
paspemniaTh KOH()IUKTHI.

K koniy oOyuenus B 9 Kjacce TpeIMETHBIE peE3ylbTaThl HAa 0a30BOM YpPOBHE JIOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHIM:

® [ICTIOJIb30BATh  MOHSATHS: CHUCTeMa OTcuéra, MaTepuanbHas  TOYKa, TPaeKTOpHUs,
OTHOCHUTENIbHOCTh MEXaHUYECKOro IBMXKEeHHs, nedopmanus (ympyras, IUIacTHUEcKas), TpEHUE,
[EHTPOCTPEMHUTENHHOE YCKOPEHHE, HEBECOMOCTh W TIEPErpy3KH, IICHTP TSKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP TSHKECTU TBEPAOIO Tejla, paBHOBECHE, MEXaHUYECKHE KOJeOaHWs U BOJHBI,
3BYK, HH(QPA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIC BOJHBI, IIIKaJa JIEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U AalIbHO30PKOCTh, CIIEKTPHI MCITyCKaHUs W MOTJoLIeHHs, anb(da-, Oeta- U ramMmma-
W3ITy4eHUsl, U30TOIIBI, SIICPHAst YHEPTeTHKA,;

epa3inuaTh SBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JBUKCHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE ABM)KEHHE, CBOOOAHOE NaICHHUE TEJ, PABHOMEPHOE JIBUYKEHUE TI0
OKPYXKHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE IBUKECHHE, KOJeOaTenpbHOe ABIKCHUE (3aTyXaIonIue
U BBIHY)KJEHHbIE KOJIeOaHUsI), pE30HAHC, BOJHOBOE IBHKEHHE, OTPaKEHUE 3BYKa, MPSIMOJIMHEHHOE
pacmpocTpaHeHUe, OTpPaKCHHE W TPEJOMIICHHE CBETa, MOJHOE BHYTPEHHEE OTPaKCHHE CBETA,
pasnoxkeHue Oenoro cBeTa B CIHEKTP U CIOKEHUE CIEKTPalIbHBIX LBETOB, TUCIEPCUs CBETA,
€CTECTBEHHAs PaJOaKTHBHOCTh, BOSHUKHOBEHUE JTMHEHYATOr0 CHEKTPa M3ITYUYCHHS) 110 OMHCAHUIO
UX XapaKTePHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (DU3NUUECKOE SBJICHHUE;

® pacrio3HaBaTh MPOSBICHHE M3YUYEHHBIX (PU3NYECKUX SIBJICHUNA B OKpYXalolleM MHUpPE (B TOM
gyucne (U3MUeCKHue SBICHUS B MPUPOAC: MPWIMBBI W OTIUBHI, JBWXKeHHE IiaHeT CoyiHedHOH



CUCTEMbI, PEaKTHUBHOE JBUKEHHE JKHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSICEHUE, CECMUYECKHUE BOJIHBI, IIyHAMHU, 9XO0, I[BETA TEJ, ONTHYECKUE SBJICHUS B MPHUPOJE,
OMoJOrMYeckoe JeHCTBUE BHUIUMOTO, YiIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO H3JIyYEHUH,
€CTECTBCHHBIN PaTuOaKTHBHBIA (DOH, KOCMHUYECKUE JYYH, PAAHOAKTUBHOE H3IYUCHHE MPUPOITHBIX
MUHEPAJIOB, NEUCTBHUE PAJAMOAKTUBHBIX M3JIyYCHUH HAa OpPraHU3M YeloBeKa), IPU 3TOM MEPEBOIUTH
MPAKTUYECKYIO0 3a7ady B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBa (NMpHU3HAKK) (PU3MUECKHX
SIBIICHHI,

® ONHMCHIBATh M3YYCHHBIE CBOMCTBA Tl WM (U3NYECKUE SBICHUS, HCHOIb3Ys (U3HUECcKue
BEJIMYMHBI (CpeHssi U MTHOBEHHAas CKOpPOCTb Tejla NMPU HEPaBHOMEPHOM JBH)KEHUHU, YCKOpPEHUE,
nepeMeleHue, MmyTh, yrioBas CKOPOCTh, CHJIa TPEHHS, CHJIa YIIPYTOCTH, CUJa TSKECTH, YCKOpEHHUE
cBOOOHOrO MaJIeHus], BEC Teja, UMIYJIbC TeJa, UMITYJIbC CHIIbI, MeXaHu4yeckasi paboTa U MOIIHOCTb,
MOTEHIIMATbHAS JHEPrusl Teja, MOMHSATOTO HaJ TMOBEPXHOCTHIO 3€MJIM, NMOTCHIUATbHAS DHEPrHs
C)KaToll NpPYXUHBI, KMHETUYECKas HHEprusi, MOJHAs MeXaHW4YecKas SHEeprus, MepuoJ U dYacToTa
Kose0aHWl, AJMHA BOJIHBI, T'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IIOKa3aTejb
MPEIOMIICHUSI CPEJbl), MPU OMHMCAHWU NPABWIBHO TPAKTOBATh (PU3UUECKHI CMBICI HCIOJIB3YEMBIX
BEJIMYMH, OOO3HAUEHUS W CIUHUIBI (PU3NYCCKUX BEIHYWH, HAXOIUTHh (DOPMYIIBI, CBSI3BIBAIOIIUE
NaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTh TpadUKH H3y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

® XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBICHHS W TPOLECCH], HCIOJIb3ysd 3aKOH
COXPAaHEHUS DHEPIUM, 3aKOH BCEMHUPHOIO TSTOTEHUS, MPUHIUN CYNEPHO3UIUH CHJI, MPUHIUI
oTHOocUTenbHOCTH ["anmues, 3akoHbl HEIOTOHA, 3aKOH COXpaHEHUS! UMITYJIhCa, 3aKOHBI OTPAKEHUS U
MIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apSA0BOrO U MacCOBOTO UMCEN IMPH SACPHBIX PEaKIMSIX,
IpU 3TOM J1aBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alUChIBATH €r0 MaTeMaTHYeCKOe
BBIpaXCHHE;

® 00BACHATh (PU3UYECKUE TPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTyallul
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUYMHHO--CIICICTBEHHBIC CBS3U, CTPOUTH
0o0BbsCHEHHE M3 2—-3 JIOTMYECKHX IIaroB ¢ OMOpOM Ha 2—3 W3Y4YEHHBIX CBOWCTBA (PU3MUYECKHUX
SABIICHUM, (PU3NUECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

epeliaTh pacu€THbIE 3a7auu (ONMMpAIOUIMECs] HAa CUCTEMY W3 2—3 ypaBHEHMI), HCIIOJIB3YS
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLIUE (PU3MYECKUE BEIMYMHBI: HA OCHOBE aHajM3a yCJOBHS 3aJayu
3alHChIBATh KPATKOE YCJIOBHE, BBISIBISATH HEIOCTAMOIINE WM H30BITOYHBIC JaHHBIC, BHIOUpATh
3aKOHBI U  (OpMyINbI, HEOOXOIMMBIE JUIS pEHICHUs, TPOBOAUTH PACUETHl U  OLECHUBATh
PEATMCTUYHOCTD MOJYYCHHOTO 3HaUCHHs! (PU3MUECKON BEIIMUHMHBI,

® pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PELIMTh MPH MOMOIIN (U3NYECKUX METOJIOB,
UCIIONIb3YSl OINMCAaHUE HCCIENOBAaHUS, BBIJCIATH MPOBEPSEMOE TMPEIINONOKEHNE, OLEHUBATh
MPaBWIBHOCTh TOPSAKA TPOBEACHHS HCCICAOBaHUsS, JeNaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OIBITOB;

® [IPOBOJIUTH OMBITHl 10 HAOIIOEHUIO (PU3NYECKUX SIBICHUNH MU (PU3MUECKUX CBOMCTB Tl
(u3yyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpPAHEHUS SHEPrHM, 3aBUCHMOCTb IepHOJa
Koje0aHui MPYKUHHOTO MasATHHKA OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTY/IbI MAJIBIX KOJeOaHH, IPSIMOIMHEHHOE paclipOCTpaHEHHUE CBETa, Pa3IoKEHHE OEIoro cBeTa
B CIIEKTP, U3YUYEHHE CBOMCTB N300paK€HUS B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHUsI IPEMETA B
cobupatomeld  TuH3e, HAOMIONEHHE CIUIONIHBIX M JIMHEHYaThIX  CIEKTPOB  M3JIyYEHUSs):
CaMOCTOATENIbHO COOMpAaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa 00OpYJIOBaHUS, OMUCHIBATH XOJI
OTIBITA U €r0 PEe3yIbTaThl, GOPMYIUPOBATH BEIBOIHI;

® [IPOBOJIUTH NMPU HEOOXOJUMOCTH CEPHIO MPSAMBIX U3MEPEHHI, ONpenenss cpelHee 3HaueHue
n3MepsieMol BenudyuHBI (POKYyCHOE paccTosiHue coOuparonieil JuH3bI), 0OOCHOBBIBATH BBHIOOD
crniocoba nu3MepeHus (M3MepUTEIbLHOr0 Ipudopa);

® [IPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIWYHMH C UCIIOJIB30BAHUEM IPSIMBIX
U3MepeHuil (3aBUCUMOCTb IYTH OT BPEMEHU MpPHU PAaBHOYCKOPEHHOM JBMXKEHHHM 0Oe3 HaudalabHON



CKOpOCTH, Tepuoja KojJeOaHUl MaTeMaTHMYeCKOro MasTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIja
OTPaXEHHMsI CBETa OT Yyrja MAJACHUS M yIjla TPeJOMJICHHS OT YyIja MaJeHus): IUIaHUPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITEILHO COOMpaTh YCTAHOBKY, (UKCUPOBATh pPE3YyJIbTaThl MOJIYYEHHOM
3aBUCUMOCTH (PM3WYECKUX BEJIMYUH B BHJE TAOJHII M TpaHKOB, JIENaTh BBHIBOJBI IO pe3yiIbTaTaM
UCCIIEIOBaHMS;

® [IPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIMYUH (CPEIHSSI CKOPOCTh U YCKOpEHHE
TeJNa MpU PaBHOYCKOPEHHOM JBHMKEHHM, YCKOPEHHME CBOOOJHOrO MaJCHMs, KECTKOCTh NPY’KUHBI,
KOO (UIIMEHT TpPEHUs CKONBXKEHUS, MeXaHW4eckas paboTa W MOIIHOCTh, 4YacTOTa M TEPUOJ
KoJIe0aHUH MaTeMaTHYeCKOro M NMPYXKHHHOTO MasTHUKOB, ONTHUYECKas CHJa cOOMparolleil JUH3BI,
panMOaKTUBHBIMN (DOH): MIAHUPOBATH M3MEPEHUs, COOMpATh HSKCIEPUMEHTAJIbHYIO YCTAaHOBKY U
BBINOJIHATE M3MEPEHHUS, Celysl NPEJIOKEHHOW MHCTPYKIHUH, BBIYMCIATh 3HAYEHHWE BEJIUYUHBI U
AHAJIM3UPOBATH IIOJIYYCHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM NIOTPEIIHOCTH U3MEPEHU;

e cOOJIIOIaTh MPaBHJIa TEXHUKH O€30MacHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYAOBAaHHEM;

® pa3JIn4yaTh OCHOBHbIC NPU3HAKM H3YyYCHHBIX (PU3UUYECKHUX MOJENEH: MarepuaibHas TOYKa,
a0COJIIOTHO TBEPJOE TEJIO, TOUEUHBbIH MCTOYHMK CBETA, JIyd, TOHKAs JIMH3A, IUIAHETapHas MOJENb
aToMma, HyKJIOHHasi MOJIeJIb aTOMHOTO s1/Ipa;

® XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YyYCHHBIX NMPUOOPOB U TEXHUYECKHX YCTPOWCTB C
OIIOPOM Ha UX ONHUCAHMA (B TOM YHUCIIE: CHUAOMETP, NaTYUKH MOJI0KEHUS, PACCTOSIHUS M YCKOPEHUS,
pakeTa, 9X0JIO0T, OYKH, MEPUCKOII, (hoToanmnapar, ONTUYECKHE CBETOBObI, CIIEKTPOCKOII, A03UMETP,
KaMepa BunbcoHa), HCIONB3ys 3HAHUSA O CBOWCTBaX (U3MYECKUX SBJICHUM U HEOOXOJUMBbIE
¢bu3nyeckre 3aKOHOMEPHOCTH;

® ICTIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE DPHUCYHKH H3YyYCHHBIX TEXHMYECKHX YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKUX IMPOLIECCOB MPU PELICHUH y4eOHO--IPAaKTUYECKUX
3aJa4, ONTHYECKUE CXEMBbl JJISi MOCTPOCHUS H300pakeHUH B IJIOCKOM 3epKajie M coOuparomieit
JIMH3E;

® [IPUBOANUTH NMPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEPaX) MPAKTUUECKOIO HCIOJIb30BaHUS
(bu3MUeCKUX 3HAHUI B MOBCEIHEBHOW XU3HU i oOecriedeHusi 0€30MacHOCTH MpU OOpallieHuu C
npubopaMM M TEXHUYECKMMM YCTPOMCTBaMH, COXPAaHEHMs 3I0pPOBbS U COOJIOAECHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOLIEH cperie;

® OCYILECTBIIATh ~ MOMCK  HMHpOpManuu  (U3MYECKOro  cojiepkaHus B VIHTepHere,
CaMOCTOSITENILHO (POPMYJIHUPYsl MOMCKOBBIM 3ampoc, HAXOAUTh IIYTH OINpPENENIEHUS JOCTOBEPHOCTH
MOJTyYeHHOH HH(OpMAIMK HAa OCHOBE MMEIOILIUXCS 3HAHUN U TOTIOIHUTENIbHBIX HCTOYHHUKOB;

® ICTIOJIb30BAaTh MPU BBHIMOJIHEHUU YYeOHBIX 33JaHUN HAYYHO--TIOMYJSPHYIO JIUTEPATypy
($u3MIECKOTO Cofiep KaHusl, CIIPAaBOYHBIE MaTepHalbl, pecypchl cetu MHTepHeT, BIajeTh npuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B APYTYIO;

® CcO3/1aBaTh COOCTBEHHbBIC MUCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE MH(POPMALUU H3
HECKOJIbKUX HMCTOYHUKOB (DU3UYECKOTO COJEpXKaHMs, ITyOJMYHO TPEACTABIATH Pe3yJbTaThl
IIPOEKTHOM HJIM MCCIEI0BATENbCKOM AEATEIIBHOCTH, IPH 3TOM I'PaMOTHO MCIOJb30BAaTh U3yYEHHBIH
MOHATUIHBIN amnmapar u3y4aeMoro paszena (U3MKH U CONPOBOXKAATH BBICTYIJICHHE MPEe3eHTaLUEH C
yu€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.
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YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

®dusmuka, 7 knacc/Ilepsimkua A.B., OO0 «/IPODA»; AO «M3aatenscTBo [IpocBemenuey;
®dwusuka 8 knacc/Ileprimkua A.B., OO0 «IPODA»; AO «M3narensctBo [IpocBenienue;
®dusnka 9 kiacce/ [lepeimkuna A.B., I'ytauk E.M., OO0 «/IPO®A»; AO «/3matenbcTBoO
[IpocBenieHuey;

METOJUYECKHUE MATEPHUAJIBI JIUIAA YUUTEJIA

7 KJIACC

1. [TporpamMmmbl OCHOBHOTO 00111€TO 00pa3oBanus. Puznka. 7 — 9 Kiacchl
(aBropsl:A.B.Ilepbiukun, H.B. ®unonosuy, E.M. I'yTHUK).

2. Pabouas mporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B
COOTBETCTBUU C BBIOPAHHBIM Y4€OHUKOM:

3. [leppimkun A.B. ®usnka. 7 kiacc. Y4eOHHK 111 00111€00pa30BaTeIbHBIX

yupexaenuii . M.:/Ipoga. 2011

4. Jlykamuk B.1. CoopHUK BompocoB u 3a1a4 1o ¢pusuke. 7-9 k. — M.: [Ipocsemenue, 2010. —
192c.

5. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSTEIBHBIE U KOHTPOJIbHBIC pa0OTHI.
—5-¢ m3manue,- M.MJIEKCA, 2013.

6. Mapon A.E. ®uszuka. 7 knace: yueOHo-Meroandeckoe mocooue/ A.E. Mapon.- M.: [Ipoda,
2011.- 123c.:

8 KJIACC

1. Pabouas nporpamma. ®@usuka. 7 — 9kiaccel: yueOHO-METOJMUECKOTO MTOCOOHS

/coct. TuxonoBaE.H. — 2-e u3n.,crepeorumn. —-M.: Ipoda,2013. —398,(2)

2. IlporpamMmmbl OCHOBHOTO 00111eT0 0Opa3zoBanus. dusnka. 7 — 9 kiaccel
(aBToper:A.B.Ilepeimikun, H.B. ®uionosuy, E.M. I'yTHUK).

3. Pabouas mporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUHU C BLIOPAHHBIM YICOHUKOM:

4. Ileppiikun A.B. @usuka. 7 kinace. YueOHUK A7 00111€00pa30BaTeNbHbBIX

yupexaenuii . M.:JIpoda. 2011

5. Jlyxamuk B.1. COopHUK BOIpocoB U 3aaa4 1o pusuke. 7-9 ki. — M.: IIpocsemenue, 2010. —
192c.

6.A.E. Mapon, E.A. Mapon CamocTrosiTenbHbIe U KOHTPOJIbHBIE paboThI-§ kiacc 2017 M.
HApoda

7.B.B. lllaxmatoBa ,0.P. llledep Juarnoctuueckue padbots -8 kiacc 2016 M. JIpoda
8.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopauk Borpocos u 3amad 2015 M. Ipoda

9 KJIACC

1. PaGouas mporpamma. ®usuka. 7 — 9xnaccel: yaeOHO-METOIUIECKOTO ITOCOOUS

/coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —-M.: JIpoda,2013. —398,(2)

2. IIporpamMmmbl OCHOBHOTO 00111eTO 00pa3zoBanus. dusnka. 7 — 9 kiaccel
(aBropsl:A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o ¢pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BBIOPAHHBIM Y4€OHUKOM:



4. leppimkun A.B. @usnka. 7 kinacc. Y4eOHUK 1711 0011e00pa3oBaTeIbHBIX

yupexaenuii . M.:/Ipoga. 2011

5. Jlykamuk B.M. CoopHUK BompocoB u 3aaa4 1o ¢usuke. 7-9 ki. — M.: [Ipocsemenne, 2010. —
192c.

6. Mapon A.E. ®uszuka. 7 knacc: yueOHo-MeToandeckoe mocooue/ A.E. Mapon.- M.: [Ipoda,
2011.- 123c.:

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

7 KJIACC

1. bubnmoreka — Bcé o npenmery «Puszukay. — Pesxxum qoctyma: http:// www.proshkolu.ru
2. BugeoonsITsl Ha ypokax. — Pexum goctyna: http:/fizika-class.narod.ru3. Eaunas
KoJuIeKIHs U POBBIX 00pa30BaTEIbHBIX pecypcoB. — Pexxum gocryma: http://school-
collection.edu.ru

4. lnTepecHble MaTepUaIbl K ypokaM (PU3HUKH IO TeMaM; TECThI II0 TeMaM; HaTJIsIHbIC
nocobus kK ypokam. — Pexxum nocrymna: http://class-fizika.narod.ru

5. IHudposeie oOpa3oBaTenbHbIE pecypchl. — Pexum gocryma:
http://www.openclass.ru

6. DneKkTpoHHbIE y4eOHWUKH TOo (Qusuke. — Pexum mpocryna:
http://www fizika.ru.

8 kirace

1. bubnmoreka — Bc€ mo mnpenmery «®Pusmka». — Pexum npocryna:

http://www.proshkolu.ru

2. BuneoonsITsl Ha ypokax. — Pexxum nocryna: http://fizika-

class.narod.ru

3. Enunas komnekmus iupoBbIX 00pa3oBaTeNbHBIX PECYpPCOB. — PesxuM mocTymna:
http://school- collection.edu.ru

4. aTepecHble MaTepralibl K ypokaMm (DU3UKHU IO TEMaM; TECTHI 10 TeMaM; HarJIsTHbIC
nmocobust k ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. Hudposbie oOpa3oBarenbHble pecypchl. — Pexum nocryna:
http://www.openclass.ru

6. DnexkTpoHHBIE yuyeOHMKM 1O ¢Qusuke. — Pexxum gocryma:
http://www.fizika.ru

9 kiace

1. BungeoomnsIThl Ha ypokax. — Pexxum mocryna: http://fizika-

class.narod.ru

2. Enunas komnekuus iupoBbIX 00pa30oBaTelbHBIX PECYpCOB. — PexxuM gocryma:
http://school- collection.edu.ru

3. IHTepecHbIe MaTeprallbl K ypOKaM (PU3UKHU 110 TeMaM; TECTHI 110 TeMaM; HarJIs,THbIC
nocobus kK ypokam. — Pexxum nocrymna: http://class-fizika.narod.ru

4. UudpoBsie oOpa3oBaTelbHBICE pECYypCchl. — Pexkum mgocryma:
http://www.openclass.ru

5. DnekTpoHHbIC YueOHUKH 110 dusuke. — Pexxum moctyma: http://www.fizika.ru

6. lucrannonHas mkona Ne368 http://moodle.dist-368.ru/  OtkpsiThlii  Kiacc. CereBoe
oOpasoBatenbHOe coo0IecTBO. http://www.openclass.ru/node/109715

7. Enunast KomneKus nudpoBbIX 00pa3oBaTebHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepalbHbIN HEHTP HHPOPMALMOHHO-00Pa30BaTENLHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Mnrepuer ypok. http://interneturok.ru/ru/school/physics/
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3aM. gupektopa rno YBP

« »

20 ronma
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