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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamMma no ¢usmke 3a Kypc OCHOBHOTO O0ILero oOpa3oBaHUs COCTAaBJICHA B
COOTBETCTBUH ¢ TpeboBaHusIMHI DerepabHOr0 TOCYAaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
obmero oOpaszoBanms, yrBepkiaeHHoro Ne 1897 ot 17 nmekabps 2010 r. (¢ uU3MEHEHUAMH,
yTBEepKIeHHBIME NprKa3zoM Ne 1644 ot 29 nexabps 2014 roga), ¢ yueToM NpuMEpHOH OCHOBHOM
00pa3zoBaTeNbHOM TMPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs, OJOOpPEHHOW Yy4eOHO-
MeToaudeckuM ooweauHenneM ot 8 ampens 2015 roma Nel/15, a taxke ¢ yuérom denepanbHOU
paboueii mporpaMMbl Bocriutanust U Konuenuuu npenoaaBanus yueOHoro npeamera «Dusukay.

OBLIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA

[konpHBIA Kypc (HU3UKH — CHUCTEMOOOPA3yIOIIMA Uil €CTECTBEHHOHAYUHBIX YUEOHBIX
MPEIMETOB, T.K. PU3NYCCKUE 3aKOHBI JISXKAT B OCHOBE COJICPKAHUS KypCOB XMMHH, OUOJIOTHH,
reorpa)vu U aCTPOHOMHH.

Odusnka - Hayka, W3ydawmas HauOoliee 0O0IIMe 3aKOHOMEPHOCTH SIBIICHUW IMPUPOJIHI,
CBOICTBA U CTPOEHUE MaTEPHUH, 3aKOHBI €€ JBUKCHHUS.

®u3uKa — SKCIIEpUMEHTAIbHAA HAayKa, U3y4arollasi IPUPOJHBIE SIBJICHUS OMBITHBIM ITYyTEM.
[TocTtpoeHneM TeopeTHUECKHX Mojeleld (u3MKa JaeT OObsICHEHHUE HAOII0aeMbIX SIBJICHHM,
dopMymupyeT (U3HUECKHUE 3aKOHBI, IMPEICKA3bIBACT HOBBIC SIBICHUS, CO3/Ia€T OCHOBY JUIS
MIPUMEHEHHUSI OTKPBITHIX 3aKOHOB MPHUPOJIbI B YEJIOBEYECKOM MpakTuke. Puzndeckue 3aKOHbI
JIeKaT B OCHOBE XUMHUYECKHUX, OMOJIOTMUECKUX, aCTPOHOMUYECKUX SIBJICHUH. B CHily OTMEUEeHHBIX
0COOCHHOCTEH (PU3UKU €€ MOYKHO CUYMTATh OCHOBOM BCEX €CTECTBEHHBIX HAYK.

B coBpemeHHOM Mupe poyib (PU3MKK HEMPEPHIBHO BO3PACTAET, TaK KaK OHA SIBIACTCS
OCHOBOI1 HAyYHO — TEXHUYECKOTO0 IIporpecca. Micnonp3oBanue 3HaHUI HEOOXOAMMO KaXKIOMY TS
pELICHHUs] MPAKTUYECKUX 33/1a4 B IMOBCEIHEBHOM JKU3HU. YCTPOWCTBO M MPUHLMI AECHCTBUS
OOJBIIMHCTBA MPUMEHSIEMbIX B OBITY U TEXHHKE MEXaHHU3MOB BIIOJIHE MOTYT CTaTh XOpOIIei
WJUTIOCTPALIMEN K H3y4aeMbIM BOIIPOCAM.

W3yuyenne ¢Gu3nKku Ha JOaHHOM JTane (U3NYECKOro o0pa30BaHUSA HAIPaBICHO Ha
JOCTH>KEHHE CIICYIOIIUX L eJIeH:

*pa3BUTHE UHTEPECOB U CIIOCOOHOCTEH yJallnxcsl Ha OCHOBE Tiepelaur UM 3HAHHI U OTbITa
MO3HABATEJIbHON ¥ TBOPUYECKOMN JIEATEIIbHOCTH;

*[IOHMMaHUE Y4YalllUMHUCS CMBICIIa OCHOBHBIX HAy4YHBIX TOHATUA W 3aKOHOB (U3HKH,
B3aMMOCBSI3U MEXK]ly HUMH;

*¢opMUpOBaHUE y yUAITUXCS MIPEICTABICHUA 0 PU3NIECKOM KapTUHE MUPA.

JlocTmkeHne 3TUX 1eIe 00eCIeYBaETCs PEIICHUEM CIICTYIONTUX 3a/a4:

*3HAKOMCTBO YYalllUXCSd C METOJOM HAy4YHOIO IO3HAHUS U METOJAMHU HCCIIECIOBAHUS
00BEKTOB W SIBJICHUI TIPUPOJIBL;

*TIpUOOpETEHNE yUYaAIIMMHUCS 3HAHUH O MEXAaHUYECKHX, TEIJIOBBIX, AIEKTPOMATHUTHBIX W
KBAHTOBBIX SIBJICHUSX, (PU3UYECKUX BEIMUYMHAX, XaPAKTEPU3YIOIIHNX ITH SBIICHUS,

*¢opMUpOBaHUE Y YyYalIUXCS YMEHHUN HAONIOAATh MPUPOAHBIC SBICHUS W BBHIMOIHSITH
OTIBITHI, JTAOOpATOpHBIE Pa0OTHl M OSKCHEPUMEHTAIBHBIC HCCIIEIOBAHUS C HCIIOIH30BAHUEM
U3MEPUTENbHBIX TPUOOPOB, IMUPOKO MPUMEHSIEMBIX B TPAKTHUECKOHN KU3HH,

*OBJIAJICHUE YYAIIMMUCS TaKUMHU OOIIEHAYYHBIMU TOHATHSMHU, KaK TPUPOTHOE SIBJICHUE,
OMIUPUYECKU YCTAHOBJICHHBIN (akT, mpobiema, TUIOTe3a, TEOPETUICCKUI BBIBOJ, PE3YNIbTAT
AKCIEPUMEHTATBHON MTPOBEPKH;

MECTO ITPEJIMETA B YYEBHOM II/TAHE

VYueousrii tntad OO0 B coorBeTcTBUH ¢ PT'OC OOO oTBomuT 235 vaca mig 0043aTEILHOTO
u3ydeHus PU3MKHU Ha YPOBHE OCHOBHOTO 0011ero oopasosanus. B tom uncie B VII kitacce - 68



yaeOnbIx yacoB, B VIII kmacce - 68 yueOHBIX yaca u3 pacuera 2 y4eOHBIX Yaca B Henemio u [X
kiacce - 102 yaeOHbIX "yaca u3 pacueTa 3 y4eOHBIX Yaca B HEJEIO.

[Tporpamma paccumtana Ha 3 rojga OOydYEHHs, YTO COOTBETCTBYET y4eOHOMY ILIaHY
OCHOBHOI 00pa30BaTeIbHON IIKOJIBI.

[TpomexxyTouHasi aTTecTanysl MPOBOIUTHCS 1o dopmam, onpezaensieMbiM [lomoxxeHueM o
IMPOBCACHNUU HpOMe)KyTO'—IHOfI aTTeCTallUM yHalllUXCAd U OCYHICCTBJICHUHN TCKYIICTO KOHTPOJIA UX
YCIIEBaEMOCTH

Kypc ¢usuku B mporpamMmme 0CHOBHOTO 00IIEro 00pa3oBaHus CTPYKTYPUPYETCsl Ha OCHOBE
paccMOTPEHHS PA3JIMYHBIX (POPM IBMIKCHUSI MATEPHH B TIOPSIJIKE UX YCIOKHECHUS: MEXaHHUECKUE
SABJICHUS, TCIIJIOBBIC SABJICHUA, 3JICKTPOMAIHUTHBLIC SABJICHUS, KBAHTOBBIC SBJICHUA. dusuka B
OCHOBHOHM IIIKOJIE HM3y4aeTCsi Ha YPOBHE PACCMOTPECHHUS SIBJICHUN TPUPOJBI, 3HAKOMCTBA C
OCHOBHBIMH 3aKOHaAMU (1)I/I3I/IKI/I U IPUMCHCHHUEM 3THUX 3aKOHOB B TCXHHUKE U HOBCGHHGBHOﬁ KU3HU.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®dusznka — HayKa o npupoae. SBienus npupoasl. Pu3nyecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenuuuHsbl. M3mepenue ¢puznueckux Bennuus. Guznyeckue npubopsl.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak (u3uka u npyrue ecrecTBEHHbIE HAYKH U3Yy4atoT npupoay. EcTtecTBeHHO-HAYUHBIH
METO/]] IO3HaHMsI: HAOII0/IEHNE, TOCTAHOBKA HAYYHOI'O0 BOIIPOCA, BBIBUKEHUE TUIIOTES,
HKCIEPUMEHT TI0 IIPOBEPKE TUIIOTE3, 00BsICHEHUE HAabI0gaeMoro sisienns. Onucanue
($u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, HIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®uszuyeckue NpudOpsl U MpoLeaypa MPSIMbIX U3MEPEHUI aHAIOTOBBIM M LIU(POBBIM

puoOpOM.

Jlabopamopnusie padbomot u onvimol.

Omnpenenenue 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHUM.

N3mepenne 06bE€Ma KUIKOCTU U TBEPIOTO TENa.

Omnpenenenue pasMepoB MajbIX TEIl.

o~ wpdE

W3mepenue TeMieparypbl Ipy MOMOIIIH KUAKOCTHOTO TEPMOMETPA U TaTUMKA
TEMIEPATypHI.
6. IIpoBeneHue uccieqOBaHUs IO MPOBEPKE TUMOTE3BI: JAIBHOCTH MONETA MIApUKA,
MyIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIIe BHICOTA MyCKa.

Pa3nen 2. [lepBoHaYaIbHbIE CBEEHUS O CTPOEHHH BelleCTBA.

CtpoeHue BelecTBa: aTOMBI M MOJIEKYJIBI, UX pa3Mepbl. OTBITHI, TOKA3bIBAIONITHE
JTMCKPETHOE CTPOSHUE BEIIECTBA.

JBmxenue yactuil Beniectsa. CBsA3b CKOPOCTH JBUKEHUS YaCTHUIL C TEMIIEPATYPOU.
BpoyHnoBckoe nBuwxkenue, nuddysus. BzanmoeiicTBie yacTHIl BEIECTBA: TPUTHKEHUE
OTTaJKUBaHUE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U TBEPIBIX
(kpucTamIUyecKux) Tel. B3anMoCBs3b MEXKy CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJICKYJIIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHBIX COCTOSTHHI
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. HaGmronenue nuddys3un.

3. HabGmronenwue siBieHU, OOBSICHSFOIIMXCS TIPUTSHKECHUEM WU OTTAIKHBAaHUEM YaCTHII

BEIIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIONb30BaHUEM (hoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.



3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

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

Mexanunueckoe 1BUkeHue. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUKeHUE. CKOPOCTbD.
CpenHsist cKopoCTb ITPY HEPAaBHOMEPHOM JBUKEHUM. Pacy€r myTH v BpeMEHU IBUKEHUSI.

SIBnenue nnepuu. 3aKoH UHepUUU. B3auMoeiicTBre Te Kak MpUuYMHa U3MEHEHUS
CKOpOCTH JIBH>KEeHHMS Tell. Macca kak mepa nuHeptHocTH Tena. [ImotHocts BemecTBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIECTBA.

Cuita Kak XapakTepHCTHKa B3auMoaercTBus Tes. Cuiia ynpyrocTy U 3akoH I'yka.
W3mepeHne cuilbl C MOMOUIBIO JUHAMOMETpa. SIBjIeHue TAroTeHus u cuiia Tsoxectu. Cuna
TSDKECTH Ha Apyrux miaHetax. Bec tena. HeBecomocts. CrioskeHne cuil, HallpaBiIEHHbBIX 110
onHOI npsiMoil. PaBHozelicTByromas cuil. Cuna TpeHust. TpeHHue CKONbKEHUS U TPEHUE MOKOSI.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Teja.

N3mepennie cCKopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habnroienue siBjeHUs] HHEPIIUH.

Habmroienue n3MeHeHus: CKOpOCTH MIPH B3aUMOICHCTBUH TETl.
CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.
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CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnuvie padbomot u onvimol.

1. OmpeneneHnie CKOPOCTH PaBHOMEPHOT'O ABMXKEHHUS (IIIApUKA B HKHUAKOCTH, MOJENIN
AIIEKTPUUYECKOT0 aBTOMOOMIIS U TaK Jiajee).

2. OmnpeneneHue cpeHeNd CKOPOCTH CKOJIBKEHUS OpycKa WM LIapuKa M0 HAKJIIOHHOM
IJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPJOTO Tea.

4. OnbIThl, AEMOHCTPUPYIOIIIE 3aBUCUMOCTh pacTsbKeHUs (1edopMarium) Npy>KuHbI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHHUS CKOJIBKEHUS OT Beca Tella U
XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pasznea 4. /[aBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHbIIICHUS U YBeIWYeHUs AaBieHus. J[aBneHue raza. 3aBUCUMOCTb
JIaBJIEHU ra3a oT 00béMa, Temneparypsl. [lepegaua naBienus TBEPABIME TEIaMU, KUAKOCTIMH
u razami. 3akoH [lackans. [IHeBMaTHueckre MalIMHbl. 3aBUCUMOCTD JJaBJIEHUSI JKUJIKOCTH OT
riyOunsl. ['uapocrarnueckuii napagoke. Coobmaromuecs cocyasl. ['uapaBnuueckue
MEXaHU3MBI.

AtMmocdepa 3emnu 1 atMocdepHoe napieHue. [IpuunHbI cylecTBoOBaHUs BO3YLTHON
o06omouku 3emnu. OneiT Toppuuenu. U3mepenne atMmochepHOTO AaBiaeHUs. 3aBUCUMOCTh
aTMoc(epHOro JaBiaeHHs OT BBICOTHI HaJ ypoBHEM Mops. [Ipubops! 11t usmepenus
aTMOC(EpHOTO JTaBICHUS.

JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeNO. BrITankuparomas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

1. 3aBucUMOCTB J1aBJIEHUS ra3za OT TEMIIEPATYPHI.

2. Ilepenaua naBieHUs )KUJKOCTBIO U TA30M.
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Coo0maronyecs: CoCy/bl.

I'mppasinyeckuii pecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTD BBITAIKMBAIOIICH CHIIBI OT 00bEMa MOrPYKEHHOM YacTU Tea 1
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLLEH CUJIbI BECY BHITECHEHHOU KUIAKOCTH.

VYcnoBue miiaBaHus Te: IJIABAHUE WK NOTPYKEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimeol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOjIe 0T 00bEMa NOTpy>KEHHON B )KUAKOCTh
4acTH Tena.

OmnpeneneHne BHITAIKUBAIOIIEH CUJIbL, IEHCTBYIOLIEH Ha TENO, MOrPYKEHHOE B
JKUJKOCTB.

ITpoBepka HE3aBUCUMOCTH BBITAIIKUBAIOLIEH CHJIBL, IEHCTBYIOLIEH Ha TEJIO B
KUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha
TEJIO B XKUJIKOCTH, OT 00bEMA MOrpyKEHHOHN B KUAKOCTb YaCTU TeJla U OT INIOTHOCTH
JKUJKOCTH.

KoncTpynpoBanue apeomMeTpa Wi KOHCTPYMPOBAHUE JIOAKHU U OIPEICIICHUE €€
Ipy30I10ABEMHOCTH.

Pa3nes 5. PaGoTa m MomiHOCTh. JHeprusi.

Mexannueckasi pabota. MOITHOCTb.

[TpocThie MexaHU3MBI: pblYyar, 6JI0K, HAKJIOHHAS MIIOCKOCTh. [IpaBuiio paBHOBECHS phluara.
[TpumeHeHue mpaBuiia paBHOBECHS pbIdara K 0J10Ky. «30510Toe mpaBuioy» Mexanuku. KI1/]

MMPOCTBIX MCXAHU3MOB. HpOCTHC MCXAaHU3MEI B 6BITy 1 TCXHHKC.
Mexann4deckas OHEpPIus. Kunernueckas u NMOTCHOHAJIbHAA SHEPTH. HpeBpameHHe OJHOT'O

BUJIa MEXaHUYECKOW SHEPTUH B Ipyroi. 3aKOH COXPaHEHMsI SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1.

IIpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1.

2
3
4
8

Onpenenenue pabOThI CHIIBI TPEHUS IPH PABHOMEPHOM JIBH)KEHUH TeJa MO
TOPU30HTAIILHON ITOBEPXHOCTH.

HccenenoBanue ycioBUi paBHOBECUS pblyara.

N3mepenne KIIJ[ HakIOHHOM TIOCKOCTH.

N3yuenune 3aK0Ha COXpPAHEHUSI MEXAaHUYECKOW SHEPTHH.

KJIACC

Pasnea 6. TenioBblie ABJICHUSA.
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO--KUHETUYECKOM TEOpUHU CTPOEHHUs BellecTBa. Macca

" pa3MCpbI aTOMOB U MOJICKYJI. OHI:ITLI, MOATBCPKAAIOIMIUC OCHOBHBIC ITOJIOKCHU A

MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.
Monenu TBEPAOTO, )KUAKOTO M ra3000pa3HOro COCTOSAHUH BemecTBa. Kpucraminueckue u

amopdusie Tena. OObSICHEHUE CBOMCTB Ta30B, )XKUAKOCTEH 1 TBEPIBIX TEJ HA OCHOBE MOJIOKEHUHN



MOJIEKYJIIPHO--KMHETUYECKOU Teopnun. CMauMBaHKE U KallMJUIAPHBIC SIBICHUS. TerioBoe
pacLIMpPEHNE U CIKATHUE.

Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTBIO TEIUIOBOT'O IBUKEHUS YACTHULL.
Buytpennss sneprus. CriocoObl H3MEHEHHsI BHYTPEHHEH SHEPruM: TeIuionepeiaia u
coBepieHre padoThl. Bupl Temonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIHS, U3TyUYECHHUE.

KonngecTBo TemioTsl. Y aenabHas TEIIOEMKOCTb BellecTBa. Terioo0MeH U TEMI0BOe
paBHOBecHe. Y paBHEHME TeI1oBoro Oananca. [InaBneHue u orBepaeBaHle KPUCTANINYECKUX
BEIIECTB. Y AenbHas TeIoTa IiasiaeHus. [lapoodpasoBanue u konaeHcauus. Mcnapenue.
Kunenue. Y nenbHas Temiora napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT
aTMoc(hepHOTro JaBICHHS.

BnaxnocTs Bo3ayxa.

OHeprus TomMBa. Y iejbHasi TEMJI0Ta CrOPAHUS.

[Tpunuummns! padotsl TernoBbix asurareneii KIT/[ rernmoBoro apuratens. TerioBele
JIBUTATEIIU U 3alLUTa OKPYKAIOLIEH CPEbl.

3aKOH COXpaHEHMsI U IIPEBPALLCHNS SHEPTUU B TEIUIOBBIX IIpOLECcCaXx.

Hemoncmpauuu.

HaGnronenue GpoyHOBCKOIO JABHKEHMSL.

HaGmronenne nuddy3un.

Habumonenue siBaeHuit cMauMBaHus U KalWUISIPHBIX SIBJICHUM.

Habumronenue TennoBoro pacimypeHus Ted.

V3MeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUM UJTU OXJIAXKICHUU.
[TpaBuiia u3MepeHMs TEMIIEPATYPHI.

Buael Teronepenayn.

OxJnaxJieHue Ipu COBEPLIEHUN PabOTHI.

©CoN bkl wDdE

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUIaMH.

10 CpaBHEHHE TETIOEMKOCTEN Pa3IMYHBIX BELIECTB.

11. HaGmronenre KUIICHHS.

12. HaGuroieHre TIOCTOSTHCTBA TEMITepaTyphl IPH TIIABJICHUU.

13. Mogenu TeIUIOBBIX ABUTATENEH.

Jlabopamopnwvie padbomot u onvimol.

OnbITH MO OOHAPYKEHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO TPUTSKEHHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

OnbITH MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IIIPHUIIA.

ok wnNE

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD AaBJIEHUS BO3/yXa OT €ro 00béMa u

HarpeBaHUs WIN OXJIAXKICHUS.

6. TIpoBepka rumoTe3sl JIMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIONKA KHUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.

7. HaGmoneHnue u3MeHEHUS BHYTPEHHEH SHEPTUU Tejla B pe3ysbTaTe TeIuIonepeadn u
paboThI BHEITHHUX CHIL

8. MHccnenoBanue sBICHUS TEIIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJBI.

9. OmnpeneneHue KOJIXYECTBA TEIJIOTHI, OJIYYEHHOTO BOJIOH MPH TEIIIO0OMEHE ¢
HarpeTbIM METaJUINYECKUM I[IUINHIPOM.

10. Onpenenenue yaeapHON TETUIOEMKOCTH BEIIECTBA.



11. UccnemoBanue mporiecca UCIapeHHs.

12. Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Onpenenenue yaenbsHON TEIUIOTHI ITABICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onexkrpuzanus Tei. J[Ba poja 3JIeKTpUUECKUX 3apsioB. B3auMonelicTBre 3apsKeHHbBIX
ten. 3akoH KysoHa (3aBUCHMOCTD CHJIbI B3aUMOJICHCTBHS 3apSKEHHBIX TeJl OT BEJIMUHUHBI
3apsZIOB U PACCTOSTHUSI MKy TEIaMH).

Onektpuueckoe nose. Hanpsx€HHOCTh anekTpuydeckoro nois. [IpuHnun cynepno3nunu
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIN 3JieKTpuueckuii 3apsia. CtpoeHue
atoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTr0 3aps/a.

DNEeKTPUUECKUN TOK. Y CJIOBHSI CYILIECTBOBAHUS 3JIEKTPUUECKOr0 Toka. MlcTouHnkH
IIOCTOSIHHOT'O TOKA. J|efCTBUS JIEKTPUYECKOr0 TOKA (TEIJI0BOE, XUMUYECKOE, MAaTHUTHOE).
DJIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas nenb. Cuia Toka. JneKkTpuueckoe HanpsbkeHue. ConpoTUBIEHUE
MIPOBOJIHUKA. Y I€JIbHOE CONPOTUBJIEHUE BellecTBa. 3aKoH OMa /1Jis y4acTKa Lenu.
[locnenoBarenpHOE U NapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

Pabota u MoiHOCTh 351eKTpruyeckoro Toka. 3akoH Jxoyns—J/Ienna. Dinekrpudeckue Lenu
U TIOTPEOUTENHN AIIEKTPUIECKO 3Hepruu B ObITy. KopoTKoe 3ambIkaHue.

[TocrosiHHbIE MarHUTHI. B3auMoelicTBruE MOCTOSHHBIX MATHUTOB. MarHuTHOE TOJIE.
MarnuTtHOe nojie 3eMJId U €ro 3Ha4eHHe NS ’KU3HU Ha 3emute. OnbIT OpcTeaa. MarHuTHoe mosie
ANEKTPUUECKOro ToKa. [[puMeHeHune 351eKTpOMarHuToB B TEXHUKE. J[eiicCTBME MarHUTHOTO TOJIS
Ha IIPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb IOCTOSTHHOTO TOKa. Mcnonb3oBanue
AJNIEKTPOJIBUraTese B TEXHUUYECKUX YCTPOUCTBAaX U Ha TPAHCIIOPTE.

Oneiter @apanes. SBnenne snekrpomarauTHON nHAyKUuu. [lpasuno Jlenna.
OnextporeHepatop. CriocoObl MOTy4eHHs! MEKTPHUUECKON IHEPrUU. DINEKTPOCTAHLIUN Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3anus Tell.

JIBa posa NeKTpUYEeCKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JEUCTBHE IIEKTPOCKOIIA.

DNeKTpOoCTaTUYECKas UHTYKIIUS.

3aKOH COXpaHEHMsI DIEKTPUUECKUX 3apsII0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MonenrpoBaHue CUIOBBIX JIUHUIN 3JEKTPUUECKOTO TOJIS.

N cTouyHNKY TOCTOSIHHOTO TOKA.

©oOoN OOk wDdDE

JleficTBHS 2EKTPUYECKOTO TOKA.

[EN
o

. DJNEKTPUYECKUN TOK B )KUIKOCTH.

[N
[N

. I'a30BBIi1 pa3psn.

[EEN
N

. I3MepeHue cuibl TOKa aMIIepMETPOM.

[EEN
w

. I3MepeHue 31eKTpUUECKOTo HANpsKEHUS BOJIBTMETPOM.

[EEN
SN

. PeocTaTt 1 MarasuH COIpOTUBIICHUN.

[EEN
o1

. BzaumoenicTere NOCTOSHHBIX MAarHUTOB.
. MopaenupoBaHrue HEBO3MOXKHOCTH Pa3/CIICHHsI TOJTIOCOB MarHUTa.

[EEN
(o3}



17.
18.
19.
20.
21.
22.
23.
24.
25.

MopenrpoBaHue MarHUTHBIX MTOJIEW MTOCTOSTHHBIX MarHUTOB.

OmneiT DpcTena.

MarnuTtHoe 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

DJIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMATHUTHON UHAYKIUH.

OnbiTel Dapajes.

3aBUCHUMOCTD HaIlpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHePaATOP MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

ook whE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OMNBITH O HAOIIOICHHUIO JICKTPU3AIUYU Tl MHAYKIIUEH U PU COMTPUKOCHOBEHUHU.
HccnenoBanue qeHCTBUS JIEKTPUICCKOTO TOJIS HA MIPOBOIHUKH U JUAICKTPHKH.
COopka u IpoBepKa padOoTHI JEKTPHUICCKOH IETIH ITOCTOSTHHOTO TOKA.

H3mepeHue u peryJIupoBaHue CUIIbI TOKA.

W3mepeHue u peryinpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCMIMOCTH CHIIBI TOKA, HAYILETO Yepe3 PE3UCTOP, OT COMPOTUBICHUS
pE3UCTOpa U HANIPSHKEHUS Ha PE3UCTOPE.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTD AJIEKTPUIECKOTO COTIPOTHBIICHUS
MIPOBOJIHUKA OT €0 JJIMHBI, TIJIOIIAIX MOTIEPEYHOTO CEUCHHS U MaTepuara.
[TpoBepka mpaBwiia CIIOKCHHS HAMTPSHKCHUN TIPH MTOCIICA0BATEIHHOM COCTMHEHUT
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapajieIbHOM COSUHEHUH PE3UCTOPOB.
Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UYIIETO Yepe3 Pe3UCTOP.
Omnpenenenre MOIIHOCTH IEKTPUUYECKOTO TOKA, BBIIEIIEMON Ha PEe3UCTOPE.
HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA, WAYIIETO Yepe3 TaMIOUKY, OT HAMpPsHKEHUS
Ha HEW.

Omnpenenenne KIIJ] HarpeBaTens.

HccenoBanre MarHUTHOTO B3aMMOJICHCTBHSI IIOCTOSTHHBIX MAarHUTOB.

V3y4yeHre MarHUTHOTO TIOJIS TIOCTOSTHHBIX MarHUTOB TIPH X O0BETMHEHUH H
pa3JiesieHun.

HccnenoBanue qeHCTBUS IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHITBI B3aUMO/ICUCTBUS KATYIIIKH C TOKOM H
MarHuTa OT CHJIbl TOKA U HAMPaBIIEHUS TOKA B KaTYIIIKE.

W3ydeHue AeiicTBHsI MArHUTHOTO TOJIS HA TIPOBOJIHUK C TOKOM.

KouctpynpoBanue u n3yueHue paboThl SJIEKTPOBUTATEIIA.

N3mepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.

OMBITHI 11O UCCIICJIOBAHUIO SBJICHUS DJICKTPOMArHUTHOW WHAYKIIHH: UCCIICIOBAaHHUE
W3MCHEHUH 3HAYCHHS M HAIPABJICHUS MHIYKIIMOHHOTO TOKA.

Pa3nen 8. CBeToBbIE IBJIEHHS.

JlyueBasg monenb cBera. crounuku ceta. [IpsMonuHeitHOe pacnpoCcTpaHEHUE CBETA.

3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenomiienue cBeTa. 3aKOH NpesoMiIeHHs cBeTa. [loHOe BHYTpEeHHEE OTpaKEHUE CBETA.

Hcmons30BaHue MOJHOTO BHYTPCHHETO OTPAXKCHHUA B OIITUYCCKUX CBECTOBOJAX.



Jlunza. Xop nydeit B mua3e. OnTudeckas cucreMa (poroamnmnapara, MUKPOCKOTIA U
Teneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U 1aJbHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoroHa. CoKeHne CIeKTPalbHBIX IBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[TpsaMonuHeiiHOe pacipoCcTpaHEHHE CBETA.
OtpaxeHue cBera.
[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
ITpenomienue cBera.
OrnrTruyeckuii CBETOBO/I.
Xon styueit B coOnparomiei JmHse.
Xox JIydeil B paccenBarole JIMH3E.
[TosryueHnue n300pakxeHUil C MOMOILBIO JIUH3.

©ooN R wDdE

HpI/IHI_II/Il'I JIeHUCTBUS Q)OToanHapaTa, MUKPOCKOIIa U TCJICCKOIIA.

[EEN
o

. Mopensb riasa.
. Paznoxenue 6eroro cBera B CIIEKTP.
. [Tomyuenue 6enoro cBera Mpu CIOKEHUHM CBETA Pa3HBIX I[BETOB.

(Y
N

Jlabopamopnusie padbomot u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH yIila OTPa)XE€HUSI CBETOBOI'O JIy4a OT yIJla Ma/JeHusl.
W3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIJIa IPEJIOMJIEHUSI CBETOBOIO JIyda OT YyIJia aJeHUs Ha

w N

IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yeHnue n3o0paxeHnit C MOMOIIBIO COOMPAOLIEH JTUH3BI.

Onpenenenne GOKYCHOIO PACCTOSHUS U ONTUYECKOMN CHUIIBI COOMparoIeit TNH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnbITH IO BOCTIPUSTHIO I[BETA IPEIMETOB MPH UX HAOIOJCHUN Yepe3 LIBETOBbIE

N o ok

(UIBTPBIL.
9 KIIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOT 0 ABMKEHUs. PaBHOMEpHOE NpsIMOJIMHENHOE ABMkeHue. HepaBHOMepHOE
NpSIMOJIMHENHOE BMKeHUE. CpelHsAs U MTHOBEHHAs! CKOPOCTh Tea NP HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOE psMoIunHEHOe IBrkeHrne. CBoOoHOE naieHne. OMbIThI
[Nanunes.

PaBHOMeEpHOE BMKEHHUE TI0 OKpYKHOCTH. [lepron n gactora obparnieHus. JInaeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepssiit 3akoH Herorona. Bropoit 3akon Hetorona. Tperuii 3akon Herorona. IIpunnun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHUS, CUjla TPEHUS
MIOKOS1, APYTHE BUBI TPEHUSI.



Cuia TSHKeCTH U 3aKOH BCEMHUPHOI'O TATOTCHUA. YCKOpeHI/Ie CBO6OI[HOI‘O maacHus.

JBuxenue nmnaner Bokpyr Connua. Ilepsas kocMudeckas ckopocts. HeBecomocTs 1
HEPErpy3KH.

PaBHOBecue MarepuanbHOi TOUKU. AOCONIOTHO TBEPI0E Teno. PaBHOBECHE TBEPAOTO Tea

C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspKecTH.

I/IMHYJ'IBC Tena. 3Menenue HUMITYJIbCA. I/IMHy.]'IBC CHJIBI. 3aKOH COXpaHCHUA UMITYJIbCA.
PeaktuBHOE JABUKCHUC.

Mexanuueckasi pabota u MolHOCTh. PaboTa cui TskecTu, ynpyroctu, TpeHus. CBsi3b

OHCPIUN U pa6OTBI. IloTennmanbHast OHEPIruA T€jia, IOAHATOroO HaJ IIOBEPXHOCTHIO 3€MJIN.

IToTrenumanpHas sHEPrus cxaTou npyxkuHel. Kunernueckas sneprus. Teopema 0 KUHETUYECKOM

SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaGmoneHne MEXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHUE IyTeH U TPACKTOPHH JBMXKEHUS OAHOTO U TOTO K€ TeJla OTHOCUTEIbHO
pas3HbIX TEJ OTCUETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS NPAMOIUHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHMSL.

5. HabGmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HabmroneHne MexaHMUYECKHUX SBICHUH, MPOUCXOMAIINX B cUcTeMe oTcuéTa «Temexkay
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIbHO KaOuHeTa (PU3HKH.

7. 3aBUCUMOCTb YCKOpPEHUS Tella OT MacChl TeNa U AEMCTBYIOLIEH HA HErO CUIIBIL.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUM NIPH B3aUMOICHCTBUHU Tell.

12. CoxpaHenue UMIysabca IpU HEYIPYTOM B3aUMOIEHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HabGmroieHne peakTUBHOTO JBUKEHHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUH MPU CBOOOIHOM IaJICHUH.

16. CoxpaHeHue MEXaHUYECKON SHEPTHH MIPH JBMXKEHUH TEJIa 0] ICHCTBHEM TPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoncTpynpoBaHue TpakTa JUIsl pa3roHa U JAajdbHEUIIero paBHOMEPHOTO IBUKEHUS
IApUKA WIH TEJIEKKH.

2. OmnpeneneHue CpeHed CKOPOCTU CKOJBKEHHUS OpycKa MM IBUKEHUS IIapHKa 1o
HAKJIOHHOM INIOCKOCTH.

3. Ormpenenenne yCKOPEHHS Tella IIPU PaBHOYCKOPEHHOM JIBMYKCHUH 110 HAKIIOHHOM
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUYKEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTessl: €CIU MPU PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayallbHOU
CKOPOCTH ITyTH OTHOCATCS KaK psAJl HEUETHBIX YUCEN, TO COOTBETCTBYIOIINE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHHSI CKOJIBKEHUS OT CHIIbI HOPMAJIbHOT'O

JaBJIEHUSL.



7. Omnpenenenue kKodpPuIMEeHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHne KECTKOCTU MPYKUHBL.

9. Omnpenenennie pabOTHI CHIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU TeEJa 10

TOPU30HTAJILHOM TOBEPXHOCTH.
10. Onpenenenue pabOTHI CHIIBI YIIPYTOCTH MPH MOIBEME TPY3a C UCIIOIB30BaHHEM
HEMOABMKHOTO U IMOABHKHOI'O OJIOKOB.

11. M3yueHue 3akoHa COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue Ko1e0aHus U BOJHEIL.

KonebarenbHoe nBmxenue. OCHOBHbIE XapaKTEPUCTUKU KoJleOaHUI: EpHOJ], 4acToTa,
aMIuTyna. MareMaTnyeckuil M pyKMHHBIA MasTHUKU. [IpeBpalenue sHepruu npu
K0JIeOAaTEIHbHOM JIBUKCHUU.

3aryxatomue xKonedbanus. BerHyxnenusie konedanus. Pesonanc. MexaHn4yeckue BOJHBI.
CaolicTBa MexaHn4yeckux BOJH. [IpoosibHbIE 1 NTONIEpeUHble BOIHBI. J{JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHHueCKue BOJIHbI B TBEPJIOM Telle, CEHCMHUECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

HaGnronenue koneOaHuit Tes1 o 1EHCTBUEM CHJIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Habumronenne BbIHYX/I€HHBIX KOeOaHU 1 pe30HaHca.

Pacripoctpanenne npoJoabHBIX U MONEPEYHBIX BOJIH (HA MOJIENH).
Habmonenre 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

o gk wnE

AKyCTHYECKUI PE30HAHC.
Jlabopamopuvie padomol u onvimel.
1. OmpeneneHuie 4aCTOTHI U TIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MasITHHUKA.
2. OmpexneneHue 4acTOTHI U MEpHOa KoJIeOaHu MPY>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH MEePHO/ia KOJIeOaHHH MOABEIIEHHOTO K HUTH TPy3a OT
JUTUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH NEpHOJIa KOJIEOaHHUM MPYKUHHOTO MAasATHUKA OT MacChl
rpysa.
5. TIpoBepka HE3aBHCHUMOCTH MEepUOa KOJIeOaHUH Tpy3a, TOJABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmbITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD MEePHOJIa KOJIeOaHU TPYKUHHOTO
MasTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJICHHUS.
Paszpnen 10. DnekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHUTHOE MOJe. DJIEKTPOMArHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX
BouiH. [lIkana snekTpoMarHUTHBIX BOJIH. Vcronib30BaHne 3J1IEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM
CBSI3H.
DneKTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsoiicTBa 2IEKTPOMAarHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. H3ydeHwne CBOMCTB JIEKTPOMArHUTHBIX BOJH C TIOMOIILI0 MOOMIBHOTO TenedoHa.



Paznen 11. KBaHTOBBIE SIBJICHMS.

OmnsiThl Pesepdopaa u miranerapuast Mozens atroma. Monens atoma bopa. Ucnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PaguoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydeHus. CTpoeHHe aTOMHOTO S/pa.
Hyknonnas Mmogens aroMHoro siapa. M3oronel. PaguoakTuBHbie npeBpaiienus. [lepuon
I0JIypacnazsa aTOMHBIX sJIEp.

SnepHble peakuu. 3aKOHBI COXPAaHEHHs 3apsI0BOI0 U MAaCCOBOTO YHACE. DHEPIUs CBI3U
aTOMHBIX sA1ep. CBsa3b MacChl ¥ SHEpruu. Peakunu cunTesa u nenenus aaep. Merounukn
sHepruu CosHLa U 3BE3 1.

SInepnas sHepreTuka. JIeMCTBUA pagMOAKTUBHBIX U3IYYCHUHN HA )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TOTJIOIMICHHUS.

CrieKTphl pa3aMyHbIX I'a30B.

Crnextp Bonopoza.

HaGnronenue Tpeko B kamepe Buibcona.

PaboTa cuéTunka HOHM3UPYIOLINX U3ITy4EHU.

Perucrpanus usiaydeHus IpUPOIHBIX MUHEPAJIOB U MIPOJYKTOB.

ook whE

Jlabopamopnusie padbomot u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JTMHEWYATBIX CIIEKTPOB U3ITYUECHHUS.

2. HccnenoBaHue TPEeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI TI0 TOPMO3ZHOMY ITyTH (10

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO QOHA.

IToBTOpHTEIBLHO-0000 A0 MOIYTb.

[ToBTOpUTENBEHO--0000IAOIINIA MOYIb MTPEeIHA3HAUEH JUIsl CUCTEMATH3auH U
0000111eHUs TPEAMETHOTO COACP KaHUS U ONbITa JeITEIbHOCTH, IPUOOPETEHHOTO MPH U3YYEHUHU
BCEro Kypca (PM3MKH, a TaKXkKe /Ul HOJrOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMeHY 10
¢uzuke U1 00ydarommxcs, BBIOPABIINX 3TOT Y4€OHBIN MpeIMeET.

[Tpu n3ydeHnH JaHHOTO MOAYJISI PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS BUbI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIIeUnBaETCs TOCTHKEHNE IPEIMETHBIX U
MeTanpeIMETHBIX IJIAHUPYEMBIX PE3yJIbTaTOB 00yUeHUs, POPMUPYETCS €CTECTBEHHOHAYYHAS
IPaMOTHOCTB: OCBOEHUE HAYYHBIX METO/I0B UCCIIEJOBAHMSI SIBJIEHUI IPUPOJIbI U TEXHUKH,
OBJIa/ICHUE YMEHUSAMHU OOBSICHATH (PM3UUECKUE SIBICHUS, IPUMEHSS MOTy4YeHHbIE 3HAHUS,
pelaTh 3aJa4i, B TOM YHCJI€ KAYECTBEHHBIE M OKCIIEPUMEHTAIIBHBIE.

[TpyHIMNIMAIBHO AEATENBHOCTHBIN XapakTep JAHHOTO pa3zielia peanu3yercs 3a C4ET Toro,
4yTO 00y4aromuecs BHIMOIHIIOT 3aJaHHsl, B KOTOPBIX UM IIpeJjiaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBACHATH (GPU3HUECKUE SIBICHUS
B OKpY’KaroIeH MPUPOJIEC U OBCETHEBHOM KU3HU;

HCIIOJIb30BaTh HAyYHbIE METO/IbI CCIIEIOBAHUS (PU3NYECKUX SABJICHUH, B TOM YUCIIE JUIS
IIPOBEPKHU TMIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;

O0BSICHATH HAYYHbIE OCHOBBI Han00JIee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTHIA,
HanpuMep, NPAKTUYECKOTO UCII0JIb30BAHUS Pa3IMUHBIX UICTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA
IIPEBPALICHMS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUASA

N3y4enue pu3nku Ha ypoBHE OCHOBHOTO O0ILIET0 00pa30BaHUs HAIIPABJICHO HA JOCTHXKEHHE

JIMYHOCTHBIX, MCTAIIPCAMETHLIX U IPCIMCETHBIX O6pa3OBaTeJIBHLIX PE3YyJIbTATOB.

B pesynbrare nzydenus GU3NKU Ha YpOBHE OCHOBHOTO 0011Iero 00pa3oBaHus y 00ydaromerocs: 0yayr

C(l)OpMHpOBaHBI CICAYIOIIUE JTUYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- IPOsIBJICHNE UHTEPECA K KICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3NYECKOI HayKH;

- IEHHOCTHOE OTHOLIEHUE K JTOCTUKEHUAM POCCUHCKUX YUEHBIX--(DU3UKOB,;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CYKICHUU OOIIECTBEHHO 3HAUMMBIX U ATUYECKHX MPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHNUEM JIOCTHKCHUN (PU3UKH;

- OCO3HaHME BAJKHOCTH MOPAJIbHO--3THYECKUX PUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIIPUSITHE ICTETUUECKUX KAaueCTB (PU3MUECKON HayKU: €€ TApMOHUYHOTO ITOCTPOEHHUSI, CTPOrOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHME LIEHHOCTH (Pr3MUYEeCKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHHsI MUPA, OCHOBBI
pa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpPBI;

- pa3BUTHE HAY4YHOI JII0O03HATENILHOCTH, HHTEPECA K UCCIIE0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYpbl 310POBbSl U IMOLMOHAJIBHOIO 0JIATONOTYYHS:

- OCO3HaHME LIEHHOCTH 0e30MacHOro 00pasa )KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH
paBuiI 0€301IaCHOTO MOBEJCHHUS Ha TPAHCIIOPTE, HA JOPOTax, C AIEKTPHUECKUM U TETTIOBBIM
000pyZI0BaHUEM B JOMAIIHUX YCIOBHSAX;

- chopMHpOBAaHHOCTH HaBbIKa peIEeKCUH, IPU3HAHKUE CBOETO MpaBa Ha OIIMOKY M TaKOTO e MpaBa y
JPYTOro 4eIoBeKa;

6) TpyaoBOro BOCIIUTAHUS:

- aKTUBHOE y4acTHe B PEIICHUH NMPaKTHUECKUX 3aj1ay (B paMKax ceMbHU, 00pa3oBaTeIbHON OpraHu3alui,
ropoja, Kpast) TEXHOJIOIMYECKON U COLMaIbHON HAallPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIE U
(bu3nUYecKuX 3HaAHUM;

- UHTEpEeC K MPAKTUYECKOMY M3yUEHUIO Ipodeccui, CBI3aHHbIX C PU3NKOM;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

- OpUEHTAaLUs Ha TPUMEHEeHHEe (PU3NYECKUX 3HAHUH /s pellieHus 3a/1a4 B 00JIaCTH OKPYKaroIei
Cpe/ibl, IUTAHUPOBAHMSI TIOCTYIIKOB U OLIEHKHM UX BO3MO’KHBIX MOCIIEACTBUN I OKPYXKAIOIIEH Cpeibl;
- OCO3HaHHeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTeH UxX peleHus;

8) aganTanuu K U3MEHSFONIMMCS YCIIOBUSAM COIMAILHON M IPUPOTHOMN CpeIbl:

- IOTPeOHOCTh BO B3aMMO/IEUCTBUHU IIPU BBHIIOJHEHUH UCCIIEI0BAaHUIN U MPOEKTOB (PU3NUeCcKOn
HaIpaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEINBHOCTD;

- OTpeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4KciIe (OPMYIUPOBATH UAEH, IIOHITHS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBICHUSX;

- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;

- IJTAHUPOBAHUE CBOETO Pa3BUTHUS B PUOOPETEHNH HOBBIX (DU3MUECKUX 3HAHUII;

- CTpPEMJICEHUE aHAIM3UPOBATH U BBISBIISITH B3aUMOCBS3H IIPUPO/IbI, OOIECTBA U IKOHOMUKH, B TOM
YHClie C UCTIONIb30BaHNEM (PU3UUECKUX 3HAHUM;

- OIICHKA CBOMX JICHCTBUI C YUETOM BIMSHHUS Ha OKPY>KAIOLIYIO CPEY, BO3MOXKHBIX TTTOOAIBHBIX
IIOCJIEICTBUH.



METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHUs porpamMmsl 1o (pr3uke Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus y

oOyudatorerocst 0yayT c(hOpMHUPOBAHBI METANIPEAMETHBIE PE3YJIbTATHI, BKIIFOUAOIINE TT03HABATEILHBIC

YHUBEpCaJIbHbIC YUeOHbIE 1eHCTBHS, KOMMYHHKATUBHbIE YHUBEPCAJIbHBIC YUeOHBIC ICHCTBHA,

pEryJATUBHbBIEC YHUBEPCAJIbHbIE YUeOHbIE JCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJoruueckue geiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKUA OOBEKTOB (SIBICHHIA);

YCTaHABIIMBAThH CYNIECTBEHHBIA MPU3HAK KIACCH(PUKAIIUN, OCHOBAHHUS JUIsI 0000IIEHUS U
CpaBHEHHSI,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PaKTaX, JAaHHBIX U
HAOJIOICHUSAX, OTHOCSAIINXCS K (PU3UUCCKUM SIBIICHUSIM;

BBISIBJISITH IPUYMHHO--CJICJICTBCHHBIC CBSI3U TIPH M3YYCHUH (DU3MYCCKUX SBJICHHUHA U TIPOIECCOB,
JIeJIaTh BBIBOJIBI C UCIIOJIB30BAHNEM JICTYKTHBHBIX M HHIYKTHBHBIX YMO3aKIIOUCHHH, BBIIBUTAThH
TUTIOTE3bI O B3aMMOCBS3SIX (PH3UYECKUX BEIHYNH;

CaMOCTOSITENIbHO BBIOUPATH CIIOCO0 perieHus yueoHoi (usnueckoit 3aaauun (cpaBHEHUE
HECKOJIbKMX BapHaHTOB PEUICHHUsI, BBIOOP HanboIee MOAXOIAIIETO C YIETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTECPHUER).

ba3oBble nccienoBarejibcKue AeiCTBUA:

MCIIOJIH30BaTh BOIIPOCHI KaK UCCIIEI0BATEILCKIII HHCTPYMEHT ITO3HAHMS;

MPOBOAMTH 10 CAMOCTOSATEIHHO COCTABIEHHOMY IJIaHY OTBIT, HECIOKHBIN (PU3NYECKUil
HKCIIEPUMEHT, HEOObIIIOE UCCIeIOBaHIE (PU3NIECKOTO SIBIICHUS;

OIICHMBATh HAa IPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIHIO, TOTYICHHYIO B X0O/I€
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (hOPMYIHUPOBATH 000OIIEHHS M BBIBOJIBI 10 PE3YJITATaM MPOBEIEHHOTO
HAOIIO/IEHUS, OTBITA, UCCIICIOBAHMS,

MIPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIIee Pa3BUTHE (PU3NUYECKUX MTPOILIECCOB, & TAK)KE BBIJBUTATH
MIPEAMONIOKEHHS 00 UX PA3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHSTh Pa3IMYHbIE METO/Ibl, UHCTPYMEHTBI U 3aIIPOCHI IIPH MOUCKE U 0TOOpE UH(pOpMaLuu
WIM JAaHHBIX C YYETOM MpPEAJIOKEHHOM yueOHOoM pu3ndeckoi 3a1auu;

aHAJIN3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH NH(OPMALIHIO Pa3IMYHbIX BUJOB U
dbop™M mpeacTaBIeHNUS,

CaMOCTOSITENIbHO BEIOMPATh ONTUMAIbHYIO (POpMY IpECTaBIeHNs HHPOPMALIUU U
WUTIOCTPUPOBATH peliaeMble 3a7auu HECIOKHBIMU CXeMaMHu, InarpaMMaMu, HHOM TpaduKoi 1 X
KOMOWHAIIASIMH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

B X0JIe 00CYX/IeHUs yueOHOro MaTepHaa, pe3yibTaToB JJA0OPATOPHBIX padOT U MPOEKTOB
3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TEeMBbI U BHICKA3bIBATh UJICH, HAIICJICHHBIC Ha
pelIeHue 3aa4M U MMOIJepyKaHne 01aroKenaTeaIbHOCTH OOIIEeHNS,;

COTIOCTABJISITh CBOU CYXJICHHUS C CYXACHUSIMH IPYTHX YYACTHUKOB JHajora, OOHapy>KUBaTh
pa3JIM4ME U CXOJICTBO MO3UIINIA;

BBIPAXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX;

MyOJUYHO MPECTABIATh PE3YJIBTAThl BHITOJIHEHHOTO (PU3WYECKOTO OMBITA (IKCTICPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA);



® [OHUMATh M UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHON ¥ HHIUBUIYAJILHON pabOTHI IIPH PEIICHUN
KOHKPETHOU (pU3n9IecKoit mpoOIeMbl;

® [PUHUMATH [IETTU COBMECTHOU JIESATEIHHOCTH, OPTaHI30BBIBATh JCHCTBHS 1O €€ JOCTHKEHUIO:
pacmpeaensaTh Poiau, 00CYKIaTh MPOIECCH M PE3YIbTaThl COBMECTHOM paboThl, 00001aTh MHCHHUS
HECKOJIBKHX JTIOACH;

®  BBINOJIHATH CBOIO YaCTh PA0OTHI, IOCTUTAsI KAYECTBEHHOTO PE3yiIbTaTa M0 CBOEMY HAIMPABJICHHUIO
KOOPJMHUPYSI CBOU ACUCTBHSI C IPYTUMHU YICHAMH KOMaH/IbI;

® OIEHUBATh KAYECTBO CBOETO BKJIAJ1a B OOIIMI MPOIYKT 1O KPUTEPHUSAM, CAMOCTOSITEIILHO
c(OpMYyIIMPOBAHHBIM YYACTHHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

Camoopranusanusi:

®  BBIIBIISATH MPOOJIEMBI B )KMU3HEHHBIX M YUCOHBIX CUTYaLUAX, TPEOYIOIIMX sl PeILICHHS
bu3nyeCKuX 3HAHMI;

® OPHUEHTHUPOBATHCS B PA3IMUYHBIX OJX0aX MPUHATUS peIIeHUH (MHIMBUYaJIbHOE, IPUHATHE
pelieHus B rpynie, NpUHIATHE PEIIEHUI TpyIIoi);

®  CaMOCTOSTENIBHO COCTaBIISITh AJITOPUTM pelleHNs GU3NUECKO 3a/1auy WK TJIaHa UCCIIEA0BAHUS C
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH TpeiaracMbie
BApUAHThI PELICHUN;

e JenaTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN UHTEIIEKT:

e J1aBaTh a/ICKBAaTHYIO OLICHKY CUTYyalluM U IIpeJylaraTh IIaH €€ U3MECHECHMUS],

®  OOBSICHATH IPUYMHBI JOCTUKEHUS (HEIOCTUKEHUS) PE3YJIbTAaTOB JEATEIbHOCTH, JaBaTh OLIEHKY
npUOOPETEHHOMY OIIBITY;

® BHOCUTbH KOPPEKTHUBBI B IEATEIBHOCTH (B TOM YKCJIE B XOJ1 BBIIOJIHEHHS (PU3NUECKOTO
MCCJIEIOBAHMSI UM TIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, N3MEHUBILIUXCS CUTYalIUM,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

® OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSAM;

® CTaBUTH ceOs Ha MECTO JPYroro 4ejaoBeKa B X0J1€ CIopa WK JUCKYCCUU Ha HayYHYIO TEMY,
IIOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;

e [IpU3HABATh CBOE MPaBO Ha OMIMOKY MPU pelIeHnH GU3NUYECKUX 3a/1a4 WIK B YTBEPXKACHUAX HA
Hay4HbIE TEMBI U TAKOE YK€ IIPABO IPYroro.

INMPEIMETHBIE PE3YJIBTATHBI

K xoHny o0yuenusi B 7 kjiacce npeiMeTHbIe pe3yabTaThbl Ha 6a30BOM YPOBHE J0JI:KHbI OTPaXKaTh

c¢(popMHPOBAHHOCTH y 00YYAIOIIMXCS YMECHHIA:

® HCIIOJIB30BAaTh IIOHATHSA: (1)I/I3I/I'-ICCKI/IG N XUMHWYECKHEC SABJICHUA, Ha6J'IIO,HeHI/Ie, SKCIICPUMCHT,
MOACIb, TUIIOTE3a, CAMHUIIBI (1)I/I3I/I‘-IGCKI/IX BCJIMYHH, aTOM, MOJICKYJIa, arp€raTHbIC COCTOSAHUA
BelecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOE), MEXaHUUYECKOE ABHUKEHNE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHSI, PABHOICHCTBYIOIIAs CUIIa, 1eopMalius
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IBI;

e paznuyath sBieHUS (uddy3us, TEIOBOE IBMKEHUE YACTHUI] BEIIECTBA, PABHOMEPHOE JIBMIKEHHUE,
HEpaBHOMEPHOE JIBM)KEHUE, NHEPLIUS, B3aUMOACHCTBHE TEJI, pPABHOBECUE TBEP/BIX TeEI C
3aKpeIUIEHHON OChIO BpallleHUs, Tiepeiada JaBlIeHuUs TBEPABIMU TeJIaMH, KHUJIKOCTSIMHU U ra3amH,
aTMocgepHoe AaBleHHE, IIaBaHUE TeJl, TPEBPALICHU MEXaHUYECKOM SHEPrHH) MO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOLINX AaHHOE (hU3UYECKOe SIBICHUE;



pacrio3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3UUECKUX SABICHUN B OKPYXKAIOIIEM MHUPE, B TOM YHCIIE
buznyeckue IBJICHUS B IPUPOE: IPUMEPHI IBHXKEHUS C PA3TIMYHBIMU CKOPOCTSIMH B KUBOM U
HEXUBOW MPHUPOJIE, IeUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUIHUE aTMOC(HEPHOTO
JTABJICHUSI HA )KUBOW OpraHu3M, IJIaBaHUE PbIO, pblYaru B Telle YeJI0BeKa, IPU 3TOM IEPEBOAUTD
MPAKTHUYECKYIO 3a]1a4y B y4EOHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (PU3HAKHU) (PU3UUECKHIX
SIBIICHUI;

ONKCHIBATh U3YUEHHBIEC CBOICTBA Te U (PU3UUECKHE SABJICHUS, UCTIOIb3Ys PU3NUECKIE BETUUHHbI
(Macca, 00bEM, TIIOTHOCTD BEIECTBA, BPEMSs, IyTh, CKOPOCTb, CPENIHSSA CKOPOCTh, CUJIa YIIPYTOCTH,
CHUJIa TSKECTH, BEC TEJIA, CUJIA TPEHUs, AaBiieHue (TBEPAOro Tena, KHUIKOCTH, rasa),
BBITJIKMBAIOINAs CHJIA, MEXaHUYECKask padoTa, MOIIHOCTb, IJICUO CHJIBI, MOMEHT CHJIBI,

KO3 PHUIMEHT MMOJIE3HOTO ACHCTBUS MEXaHU3MOB, KHHETUYECKAas U MOTCHIUAIbHAS SHEPTHUs ), IPU
OTMCAaHUH MPABUIIBHO TPAKTOBATH (PH3UUECKUI CMBICI UCIIOIB3YEMbIX BEJIHUUH, UX 0003HAUCHHUS
U eIUHHIIBI (PU3MUYECKUX BEJINYHH, HAXOIUTH (DOPMYJIBI, CBSI3BIBAOIINE JAHHYIO (PH3UYECKYIO
BEJIMUMHY C JPYTMMU BETUYMHAMU, CTPOUTH IpaUKN U3y4YEHHBIX 3aBUCUMOCTEN (DU3HUECKUX
BEJIMYUH;

XapaKTepr30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U TPOILIECCHI, HCIIOJIB3YS MPABUIIA CIIOKEHHUSI
cuJ (BJOJIb OJTHOM TMpsiMoii), 3aKkoH ['yka, 3akoH [Tackans, 3akoH Apxumeaa, IpaBUIIO PAaBHOBECHS
pblyara (670Ka), «30J10TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUUECKOI SHEepTruu, npu
9TOM J]aBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aIIUCHIBATH €r0 MAaTEMAaTHUYECKOE BBIPAKEHUE;
OOBSICHATH (PU3NUECKUE SIBICHUS, TPOLIECCHI U CBOWCTBA TEJ, B TOM YHCJIC M B KOHTEKCTE CUTYaIui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPUUMHHO--CIICICTBEHHBIE CBSI3U, CTPOUTD
00BsicHeHHE U3 1—2 JOTrMYeCcKUX I1aroB ¢ Omopor Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX
ABIICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacuéTHbIe 3a1a4u B 1—2 1elcTBUS, UCIIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE
¢dbusnyecKkre BeIMYUHBL: HA OCHOBE aHANIM3a YCIOBUS 3a]auu 3allMChIBaTh KPAaTKOE YCIOBHE,
HOJCTABIATH (PU3HUECKUE BETMUUHBI B (POPMYIIBI U IPOBOIUTH PACUEThl, HAXOAUTH CIIPABOYHBIE
JTaHHbIE, HEOOXOIMMBIE JIUIsl peIlIeHHs 3a/1a4, OLIEHUBATh PEaTMCTUYHOCTD MOJTYYEHHOM
(U3UYECKON BEITMYUHBIL;

pacrio3HaBaTh poOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIM (PU3NYECKUX METOJIOB, B
OTKCAaHUM UCCIIEI0BAaHMsI BBIIEIATH ITPOBEPIEMOe MPEANOI0KeHNe (THIIOTe3y), pa3indaTh U
UHTEPIPETUPOBATH MOJTYUEHHBIH Pe3yJIbTaT, HAXOAUTh OLUIMOKU B X0JI€ OIBITA, JIeNIaTh BHIBOJIBI IO
€ro pe3yibTaTaM;

IPOBOJUTH ONBITHI MO HAOIIOIEHHUIO (PU3MUECKUX SIBIEHUHN UM (PU3MUECKUX CBOWCTB TEN:
(bopMynHupoBaTh MpOBEPsiEMbIE MPEANONOKEHHS], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py/I0BaHus, 3alIUCHIBATh XOJ1 ONbITa U (POPMYIMPOBATH BHIBObL;

BBITOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tella, 00b&Ma, CHIIbI U
TEMIIepaTyphl ¢ UCIOIb30BAaHUEM aHAJIOTOBBIX U IIM(PPOBBIX TPUOOPOB, 3aIMCHIBATh TOKA3aHUS
pUOOPOB C YUETOM 3aJaHHOUN aOCOMIOTHOM MOTPEITHOCTH U3MEPEHHUI;

IPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OAHOMN (PU3HUECKON BEIUYHHBI OT JPYroi ¢
UCTIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBIKYIIETOCS TeJla OT
BpPEMEHU JIBUKEHHUS Tella, CUIIbI TPEHUS CKOJIbKEHHUs OT Beca Tella, KauecTBa 00paboTKH
MOBEPXHOCTEHN TeJl M HE3aBUCUMOCTHU CHJIbI TPEHUS OT IUIOIIA U COMMPUKOCHOBEHUS TeJl, CHIIbI
YIPYTOCTH OT Y/UIMHEHUS MPYKUHBI, BBITAJIKUBAIOLIEH CUIIBI OT 00bEMa MOTrpyKEHHON YacTH Tena
U OT IUIOTHOCTH KHJIKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH TeJla, OT IIIyOHHBI, HA KOTOPYIO
MOTPYXKEHO TEJIO, YCIOBUM IIaBaHUsI T€J, YCIIOBUIM paBHOBECHUS pbldyara 1 OJI0KOB), y4acTBOBATH B
IUTAHUPOBAHUU y4eOHOTO UCCIIEI0BAHMSI, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIEAYS
IpeUI0KEHHOMY TUIaHy, (PMKCUPOBATh PE3yIbTATHI TOJYYEHHOHN 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TAOJIHIl U TPa(UKOB, 1€1aTh BEIBOABI 110 pe3yIbTaTaM
UCCIIEJOBAHMSI;



MIPOBOANTH KOCBEHHBIC U3MEPEHUST GPU3NUECKUX BETUYHH (TUIOTHOCTh BEIIECTBA KHUIAKOCTH U
TBEPJIOTO TeJIa, CUjla TPEHUSI CKOJIBKEHHUSI, TaBJICHUE BO3/1yXa, BRITAJIKABAIOIIAS CUIIA,
JIEHCTBYIOIIAs HA TTOTPYKEHHOE B )KUJIKOCTD TeJ0, KOA(PPHUIIUEHT MOJIE3HOTO TEUCTBHUS TTPOCTHIX
MEXaHU3MOB), CICAYS MPEIIOKEHHON MHCTPYKIIMH: TIPU BBITTOJTHEHUH U3MEPEHU cOOMpaTh
SKCTIIEPUMECHTAIBHYIO YCTAHOBKY U BBHIYHMCIIATH 3HAYCHUE NCKOMOMN BEJTUYMHBI,

coOJIr01aTh MpaBUJIa TEXHUKHA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHUEM;
YKa3bIBaTh MIPUHIIUIIBI IEHCTBUS PUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIINECS COCYbI, 0apoMeTp, phlyar, OIBMKHBINA U HETIOBUKHBIN OJIOK,
HaKJIOHHAs IUIOCKOCTh;

XapaKTepU30BaTh MPUHLHUIIBI ACUCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPONCTB C OMOPOit
Ha WX ONHUCAHUS (B TOM YHUCIIE: MOJIIUITHUKH, YCTPOHCTBO BOAOIPOBO/IA, THAPABIUYECKHI Mpece,
MaHOMET], BBICOTOMED, MOPIITHEBOM HACOC, ApEOMETP), UCIIOIb3Ys 3HAHKS O CBOMCTBAaX
bU3UYEeCKUX SBJICHUN U HEOOX0IUMbIe (U3MYECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

MPUBOIUTH TPUMEPHI (HAXOIUTH HHPOPMAIUIO O MIPUMEPaX ) MPAKTUISCKOTO UCTIOIB30BaAHUS
($U3HYECKUX 3HAHU B MOBCEHEBHOM KU3HU JIJIs1 0OecIieueHus: 0€30MaCHOCTH P OOpAIllEeHUHN C
npuOopaMu U TEXHUYECKHUMH YCTPOMCTBaAMH, COXpaHEHHUsI 3JJ0POBbsI U COOIIOACHUSI HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY>KaIOILIEH Cpeie;

OCYIIECTBIISATh OTOOP UCTOUYHUKOB MHGOpMarnK B IHTEpHETE B COOTBETCTBUH C 3aaHHBIM
MOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN U MMYTEM CpPAaBHEHUS PA3THUHBIX
HMCTOYHHMKOB BBIACIIATh HHPOPMALIUIO, KOTOPAst SBJISICTCS MPOTUBOPEUNBOU U MOXKET OBIThH
HEJI0OCTOBEPHOM;

HCIIOJIB30BATh MPH BHITIOJHEHNUN YU€OHBIX 3aJaHUI HAYYHO--TIONYJISIPHYIO JIUTEpaTypy
bu3nUECcKOro cofepxKaHus, CIpaBOUYHbIE MaTEpUalibl, pecypchl cetu MHTepHeT, BiaaeTh npuéMaMu
KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus HHPOPMAILIUK U3 OJTHON 3HAKOBOW CHCTEMBI B
APYTyIo;

C03/71aBaTh COOCTBEHHBIE KPAaTKHUE MUCHbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE 2—3 MCTOUYHUKOB
uH(popMaluu GU3NYECKOTO COACPKAHMS, B TOM YUCIIE MyOIUYHO JeTaTh KpaTKHe COOOIICHUS O
pe3ynbTaTax MPOeKTOB WM YUeOHBIX HCCIEA0BaHUMN, P ITOM TPAMOTHO HCIIOIb30BATh
M3YYEHHBIN MOHATUIHBIN anmapaT Kypca GU3UKH, COMPOBOKIATH BHICTYIIJICHUE MPE3CHTAIUEH;
MIPY BBITIOTHEHUH YY€OHBIX IPOEKTOB M UCCIIEIOBAHUN pacipelesiTh 00s13aHHOCTH B TPYIINE B
COOTBETCTBHM C MOCTABJICHHBIMH 3a7a4yaMU, CIICAUTE 3a BLITIOJIHEHUEM IlIaHa IeHCTBUH,
aJIeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJI/1 B JESATEILHOCTH TPYIIIIBI, BEICTPAUBATH
KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIUX.

K xonny o0ydenus B 8 Kki1acce npeaMeTHbie pe3yJbTaTbl Ha 0230BOM YPOBHE J0JIKHbI 0TPAXKATH
c¢(popMUPOBAHHOCTH y 00YUYAIOIIMXCS YMEHUIA:

MCIIOJIb30BaTh NOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB U MOJIEKYII,
arperatHble COCTOSIHUS BELIECTBA, KPUCTAIIINYECKHE U aMOp(HbIE TeJa, HaChIIEHHBIA U
HEHACBIIIEHHBIN Tap, BIaKHOCTh BO3/1yXa, TEMIIepaTypa, BHYTPEHHSISI SHEPTusl, TETIOBOM
JIBUTATEIb, SJIEMEHTAPHBIN ANEKTPUUYECKUH 3apsil, SIEKTPUUECKOE T0JIe, TPOBOJHUKU U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE TOJIE;

pas3nnyath sBJICHUS (TEIUIOBOE PACIIMPEHUE U CXKAaTHE, TEeIUIoNepeaada, TEIIOBOE paBHOBECHE,
CMauMBaHUe, KallWJUIApHbIE SBJICHUS, UCIIapeHHEe, KOHACHCAllUs, TUIaBlIeHUe, KpUCTAITU3alus
(oTBepneBaHue), KUIIEHHE, TeIuIonepeaayda (TermIonpoBOIHOCTb, KOHBEKIINS, U3TyUEHHE),
AIIEKTPU3ALUs Tell, B3aUMOAEHCTBHUE 3aps0B, IEHCTBUS MIEKTPUUECKOrO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJIEUCTBUE MAarHUTOB, I€HCTBUE MAarHUTHOTO 110JIs1 HA IPOBOAHMK C TOKOM,
AIIEKTPOMAarHuTHasi MHAYKLHS) 110 ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (prU3HUecKoe SBJIECHUE; MPSIMOIMHEHHOE pacCIpOCTPaHEHUE, OTPaKEHUE
U TIPEJIOMJICHHE CBETA, TIOJHOE BHYTPEHHEE OTpaKEHHE CBETa, Pa3IoKEHHE OEJIOro CBETa B CIIEKTP
U CIIOKEHME CIEKTPAJIbHBIX 1IBETOB, JUCIIEPCHUS CBETA, ECTECTBEHHAs P OAKTUBHOCTD,



BO3HMKHOBEHUE JIMHEWYATOr0 CIIEKTPA U3IY4YEHUS) [0 OMMCAHUIO UX XapPAKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUIMX JaHHOE (GU3NYECKOE SBICHHUE

pacrio3HaBaTh [IPOSBICHUE U3YYEHHBIX (U3NUECKUX SABJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHCIIE
(bu3nyeckue sIBIEHUS B IPUPOJIE: OBEPXHOCTHOE HATSKEHUE U KallUJUIAPHbIE SBJICHUS B IPUPOJE,
KpHCTaJlIbl B Ipupoze, usnydenue ConHua, 3aMep3aHie BoJA0EMOB, MOpPCKHUE Opu3bl, 00pa3oBaHHe
POCHI, TYMaHa, HHEs, CHETa, JJIEKTPHUECKUE SABICHHUS B aTMOC(Epe, SJTEKTPUIECTBO KHUBBIX
OpPraHu3MOB, MAarHUTHOE TT0JI€ 3eMJIH, APEH ] MOIFOCOB, POIb MATHUTHOTO TOJIS JUTS dKU3HH HA
3emiie, OJISIPHOE CUSIHHE, TIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B YU€OHYIO, BBIACATD
CyIIECTBEHHBIE CBOMCTBA (NPU3HAKN) (PU3HUECKUX SBICHUH;

OTKCHIBATh U3yYCHHBIE CBOMCTBA Te U (PU3NYECKHE SBICHUS, HCIIONB3Ys (pU3HUECKUE BETHUUHBI
(TeMiieparypa, BHYTPEHHSs1 SHEPT s, KOJIMYECTBO TEIJIOTHI, Y/I€IbHas TEINIOEMKOCTh BELIECTBA,
yJllenbHas TeIJI0Ta IJIABJICHUS, YIeIbHas TeIJIoTa MapooOpa3oBanus, yieIbHas TEIIOTa CTOPAHHS
TOTLJINBA, KOA(PPHUIIMEHT MMOJIE3HOTO JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAS BIAXKHOCTD
BO3/1yXa, 2JEKTPUYECKUH 3apsi]l, CUiIa TOKA, JJIEKTPUUECKOEe HANIPSHKEHUE, COITPOTUBIICHUE
IPOBOJIHUKA, YJI€IbHOE CONPOTUBJICHUE BEIECTBA, pab0Ta U MOLUIHOCTb IEKTPHUUECKOrO TOKA),
IpY ONMCAaHUU IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBIC HCHOIb3YEMBIX BEJIMYUH, 0003HAYECHUS
U eTUHUIIBI (PU3MUECKUX BEJINYMH, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PHU3UUECKYIO
BEJIMYHMHY C APYTUMH BEITMUYNHAMH, CTPOUTH TPa(QUKH N3yUEeHHBIX 3aBUCUMOCTEH (PU3HUECKIX
BEJINYWH;

XapakTepu3oBaTh CBOMCTBA Tell, (pu3nuecKue ABJICHHS U MPOLECCHI, UCIIOJIb3YsI OCHOBHBIE
MI0JIO’KEHUS MOJIEKYIISIPHO--KMHETUYECKOM TEOpUN CTPOEHUS BEILIECTBA, IPUHIUI CYNEPIIO3ULIUN
noJiek (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsa, 3akoH Oma Jijisl yuacTka 1erH,
3akoH Jxoyns—JIeHna, 3aKoH coXpaHeHHsI SHEPTHHU, TIPU 3TOM JaBaTh CIIOBECHYIO (POPMYINPOBKY
3aKOHA U 3aIlMChIBaTh €T0 MaTEMaTHUYECKOE BbIPAXKECHHUE;

OOBSICHATH (PU3NIECKHE TPOILIECCH M CBOIMCTBA TeJI, B TOM YHCIIE U B KOHTEKCTE CUTyallui
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIISATH IPUUMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTD
00BsicHeHHE U3 1—2 JOrMuecKux I1aroB ¢ Onopoi Ha 1—2 M3y4eHHbBIX CBOMCTBA (PU3NYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3aa4l B 2—3 1€WCTBUS, UCIIOIb3Ys 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE
¢u3nyecKue BEIMYUHBL: HA OCHOBE aHaJIM3a YCIOBUS 3ajaul 3alliChIBaTh KPAaTKOE yCIOBHE,
BBISIBIISITH HEJJOCTATOK JAHHBIX JIJIsl pEIICHHs 3a/1a4, BHIOMPATh 3aKOHBI U (POPMYITBL,
HE00XO0/IuMBbIe /1711 €€ pelleHus], IPOBOAUTH PACUETHl M CPAaBHUBATDH MOJYYEHHOE 3HAYCHHE
(¢u3MUecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MPoOIEMbl, KOTOPbIE MOKHO PEIIUTh IIPHU MOMOIIY PU3NYECKUX METOJIOB,
MCIIOJIb3YS OIMCAaHUE UCCIIEA0BAHNS, BBIIEIATH IPOBEPIEMOE MPEANOTI0KEHUE, OLICHUBATD
NPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEI0BaHUS, AeIaTh BIBOIbI;

MPOBOAMTD OMBITHI 110 HAOIIOACHUIO PU3NYECKUX SBJICHUHN U PU3NYECKUX CBONCTB TEI
(KanwIIsipHbIE SIBJICHUSI, 3aBUCUMOCTbH JIaBJICHUS BO3AyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH
npoliecca OCTHIBAHUS U HArpeBaHUs MPHU M3IYUYEHUH OT LBETa U3JTydaroleil (MOrIomaoei)
MOBEPXHOCTH, CKOPOCTh UCHIAPEHHSI BOABI OT TEMIEPATYpPhI JKUAKOCTH U TUIOIIAIH €€
MOBEPXHOCTH, JIEKTPU3AIMS TEJ U B3aUMOCHCTBUE IIEKTPUUECKUX 3apsI0B, B3aUMO/IeHCTBIE
MOCTOSIHHBIX MarHUTOB, BU3YyaJIN3allisi MArHUTHBIX MOJIEH OCTOSHHBIX MAarHUTOB, ACHCTBUS
MarHUTHOT'O TIOJISl Ha MMPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMarHuTa, CBOMCTBA
AIIEKTPOJIBUraTelIs MOCTOSHHOTO TOKa): (OpMYyIUPOBATH IPOBEPsiEMbIE IIPEANIONI0KEHNS, COOUPATh
YCTaHOBKY U3 MPEJIOKEHHOTO0 000PYA0BaHNUs, ONUCHIBAThH X0/ OMbITA U POPMYIHPOBATH BHIBOBL;
BBINOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATyphl, OTHOCUTEIIbHON BIaKHOCTH BO3yXa, CHJIBI TOKa,
HaANPSDKEHUS C CIOIb30BAaHUEM aHAJIOIOBBIX MPUOOPOB U AATYUKOB (PU3NUYECKUX BETNYHH,
CpPaBHMBATh PE3YJIbTAaThl U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHON MOTPELIHOCTH;



® [IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTHU OJJHON (PM3UUECKON BETHMUUHBI OT IPYTOil ¢
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh COIPOTHUBIICHUS IPOBOJHUKA OT €TI0 JAJIUHBI,
IUIONIAIN NOTIEPEYHOT0 CEYEHUS U YICIBHOTO CONTPOTUBIICHUS BEIECTBA IPOBOJIHUKA, CUJIBI TOKA,
UAYLIETO Yepe3 MPOBOIHUK, OT HAIIPSLKEHUS HA IIPOBOJIHUKE, UCCIIEJOBAHKE MTOCIIE0OBATEIBLHOTO U
[apajyIeIbHOTO COEMHEHUH IPOBOAHUKOB): IIJIAHUPOBATh UCCIIEJOBaHUE, COOUPATh YCTAHOBKY U
BBITOJIHATH U3MEPEHHS, CIICAYS PEATIOKECHHOMY TUIaHy, GUKCHUPOBATH PE3YNIbTAThl HOTYYECHHOM
3aBHCUMOCTH B BHJIE TaOJIUI] U TPpaUKOB, eJIaTh BEIBOJIBI IO PE3YJIbTaTaM HUCCIICAOBAHUS;

® [IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUYUH (yIeIbHas TeMJI0EMKOCTh BEIIECTBa,
COIIPOTHBIICEHUE NTPOBOIHUKA, pab0Ta U MOIIHOCTb JIEKTPHUECKOTO TOKA): TNIAHUPOBATH
U3MEpEeHusi, COOMPaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYS MPEATI0KESHHON HHCTPYKIIMH, U
BBIUNCIISTH 3HAUEHNUE BEIMUUHBI,

e coOmozaTh NpaBuila TEXHUKH 0€3011aCHOCTH ITpU paboTe ¢ 1a00paTOpPHBIM 000pYIOBaHUEM;

®  XapaKTepu30BaTh IPUHLUIIBI AEHCTBUS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOICTB ¢ ONOpOo
Ha UX OIMCaHUs (B TOM YMCJIE: CUCTEMA OTOIJIEHUS JOMOB, TUTPOMETp, apoBasi TypOMHa,
aMIIepMeTp, BOJIbTMETP, CUETUUK HIIEKTPUUECKON SHEPTUH, JJIEKTPOOCBETUTENbHBIE IIPUOOPHI,
HarpeBaTeJIbHbIE 3JIEKTPOIIPUOOPHI (IIPUMEPBHI), NEKTPUUECKUE IPEJOXPAHUTENH, FNEKTPOMArHuT,
AIIEKTPOABHUTATEIh IIOCTOSTHHOTO TOKA), MCTIONB3Ysl 3HAHUS O CBOMCTBAX (PM3MUECKUX SBICHUN
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacno3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPOMCTBA U U3MEPHUTEIbHbBIE TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (>KUJKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JIBUTATEIb
BHYTPEHHET0 CrOpaHus, 3JIEKTPOCKOII, PEOCTAT), COCTABIISITh CXEMbI AIEKTPUUECKUX LIENEH C
IIOCJIEIOBATEIbHBIM U MAPAJUICIIBHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyasi yCIOBHBIE
0003HaYEeHMSI DJIEMEHTOB AJIEKTPUUECKUX LIETIeH;

® [IPUBOAMTH MPUMEPHI (HAXOIUTH HHPOPMALIHIO O TPUMEPAX ) MPAKTUIECKOTO HCIIOIE30BAHMS
(bu3nyecKuX 3HaHUM B MOBCEHEBHOM JKU3HM ISl 0OecrieueHus: 0€3011acCHOCTH ITPU 0OpaIlleHUH ¢
npuOopaMy U TEXHUYECKUMH YCTPOMCTBaMU, COXpaHEHUsI 30POBbS U COOIIOIEHUSI HOPM
HKOJIOTUYECKOIO MTOBEJICHUS B OKPYKAIOLIECH Cpelie;

®  OCYILIECTBIISATH MOMCK UHPOpMAIUHU pU3nUecKoro coaepkanus B UHTepHeTe, Ha OCHOBE
MMEIOUINXCS 3HAHUN U IyTEM CpaBHEHUS JAOIMOJHUTENbHBIX HCTOUHUKOB BBIIEIATH HHPOPMALHIO,
KOTOpasi SIBJISIETCS] IPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

® 1ICIIOJIB30BATh MPH BBHIOJHEHUHU YUEOHBIX 3aJJaHUIl HAYYHO--TIONYJIIPHYIO JIUTEPATypPy
(bu3nyecKoro cogepxKaHus, ClipaBOUYHbIE MaTepUabl, pecypchl cetu HTepHeT, BiaaeTh npuéMamu
KOHCIIEKTUPOBaHUs TEKCTA, MpeoOpa3oBaHus UH(POPMALIUK U3 OJHON 3HAKOBOI CHCTEMBI B
APYTYIO;

e Cco3JaBaTh COOCTBEHHbIE MUCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHUS, 0000111ast nHopMaLuio U3
HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COACPKAHUS, B TOM UUCIIE MyOJINYHO MPECTABIATD
pe3yNbTaThl MPOEKTHON WIIM UCCIEA0BATEIBCKOMN NEATEIBHOCTH, IIPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh U3yYECHHBIM MOHATUIHBIN anmapaT Kypca (U3UKH, COMPOBOXK/IATh BHICTYIUICHUE
MpE3EHTALNEM;

® [IpU BBINOJHEHUN YYEOHBIX MPOEKTOB U UCCIIEOBAHUN (PU3HUECKUX MPOIIECCOB PACTIPEAETAThH
00513aHHOCTH B I'PYIIIE B COOTBETCTBUH C TIOCTABICHHBIMH 3a/1a4aMH, CJIEIUTh 32 BBHITIOJTHEHUEM
TUIaHa JIeHCTBUI U KOPPEKTUPOBATh €r0, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/1 B
JESATENBHOCTD TPYIIIBL, BEICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOAECHCTBHE, TIPOSBIIASA TOTOBHOCTh
paspematbe KOH(PIUKTHI.

K xoHny o0yuenust B 9 kiiacce npeamMeTrHblie pe3yabTaTbl Ha 0230BOM YPOBHE [0JIKHbI OTPAXKATH

copMHpPOBAHHOCTH y 00y4AKOIIMXCH YMEHMIA:

®  1CIIOJIB30BATh MOHATHS: CUCTEMA OTCUETA, MaTeEpUajIbHas TOUYKa, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOT0 JBMKEHUS, neopmanus (ynpyras, iacTuieckas), TpeHue,
LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M NEPETPY3KH, LIEHTP TSHKECTH, aOCOIIOTHO



TBEPJI0€ TEJO, IEHTP TAKECTU TBEPAOIO Teja, PaBHOBECHE, MEXaHUUYECKUE KOJIeOaH!sl U BOJIHBI,
3BYK, MH()pa3ByK U yJIbTPa3BYK, JEKTPOMATHUTHBIE BOJIHBI, IIKaja JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS U MOTJIOUIeHHUs, anb(a-, 6era- u
ramma-u3J1y4eHus, U30TOIbl, IEpPHAsl YHEPreTHKA;

pas3nnyath sABJICHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE PSAMOJIMHEHHOE TBM)KEHUE, CBOOOIHOE Ma/IEHUE T, PABHOMEPHOE JIBUKECHUE
110 OKPY>KHOCTH, B3aMOJICHCTBHE TEJI, PEaKTUBHOE JIBIKEHHE, KOJIEOATEIIbHOE ABIKEHUE
(3aTyxarolye 1 BbIHYX/ICHHbIE KOJICOaHUsI ), pE€30HAHC, BOJTHOBOE JIBUJKEHUE, OTPAKEHUE 3BYKA;
pacrio3HaBaTh IIPOSIBICHUE U3YYEHHBIX (PM3HMUECKUX SBJICHUN B OKpPYXKAIOIEM MUpE (B TOM YHUCIIE
¢du3nveckre sIBICHUS B IPUPOJIE: MPUIIMBHI U OTIMBHI, IBMKeHUE M1aHeT COMTHEUHOW CUCTEMBI,
PEaKTUBHOE JIBUKEHHUE KUBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE,
ceiicMu4ecKre BOJHBI, IyHAMH, 3XO0, [[BETA TeJl, ONTHYECKHE SBJICHUS B IPUPOAE, ONOIOTHYECKOEe
JEHCTBUE BUIUMOTO, YIBTPA(UOICTOBOTO U PEHTTEHOBCKOTO U3IIYUYE€HUH, €CTECTBEHHBIH
paMOaKTUBHBINA (POH, KOCMUYECKHE JIYUH, PaJIMOAKTUBHOE U3JIy4YCHHE IPUPOAHBIX MUHEPAJIOB,
JieicTBUE paJiMOaKTUBHBIX U3IYyYEHUIH Ha OPraHUu3M YeJI0BEeKa), IPU ATOM NEPEBOAUTH
IPAaKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3UUECKUX
SIBJICHUIA;

OIKCBIBATh U3yYEHHBIE CBOMCTBA Te U (PU3NYECKHE SBJICHUS, UCIIOIB3Ysl (pU3HUECKUe BETUUUHBI
(cpenHsist © MTHOBEHHAs CKOPOCTh TeJla P HEPABHOMEPHOM JIBUXKEHUH, YCKOPEHHE,
IepeMELIEHHE, ITyTh, YII0Basi CKOPOCTh, CHJIa TPEHHUS, CUJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOJHOIO NaJCHUSI, BEC TeJla, UMITYJIbC T€JIa, UMITYJIbC CUJIbl, MEXaHUYeCcKas paboTa u
MOIIIHOCTb, TOTEHLIMAIbHASI SHEPTUs TeJa, HOJHATOrO HaJl HIOBEPXHOCTHIO 3€MJIM, TOTEHIIUATIbHAS
HHEPrHsl CKATOM MPYXKUHBI, KHHETUYECKAsi SHEPTUs, II0JHAs MEXaHUYECKasi SJHEPIUsl, IEPUOJ U
4yacToTa KoJieOaHW, JUIMHA BOJIHBI, FPOMKOCTb 3ByKa M BbICOTA TOHA, CKOPOCTh CBETA, IOKA3aTelNb
IPEJIOMIIEHUS CPEJibl), IPU ONUCAHUY NPABUIIBHO TPAKTOBATh (PU3UUYECKHUIA CMBICI UCIIOJIb3YEMbIX
BEJIMYMH, 0003HAYEHUS U €IUHHLIBI (PU3NUECKUX BEJIMYMH, HAXOIUTh (POPMYJIbI, CBSA3BIBAOLIIE
JaHHYIO (PU3MUECKYI0 BEJTMUUHY C IPYTUMHU BETHUUHAMH, CTPOUTH TPapUKH U3YYEHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3HUECKUE SBIECHUS U MPOLIECCHI, UCIOJIB3YS 3aKOH COXPaHEHHUS
DHEPIrUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUII CYNIEPIIO3UIIMN CUJI, TPUHIIUII OTHOCUTEIBHOCTH
I"anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U IIPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHHUS 3apsJ0BOI0 U MAaCCOBOI'0 YHCEN MPHU SACPHBIX PEAKLIMSIX, IIPU ITOM
JIaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIIMCHIBATh €I0 MAaTEMATUYECKOE BHIPAKEHUE;
O0BSICHATH (PU3NUECKHE MPOLIECCH M CBOICTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATh IPUYMHHO--CIEACTBEHHBIE CBSI3U, CTPOUTD
00BsICHEHUE U3 2—3 JIOTHUECKUX LIaroB ¢ OMOPOH Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MUYECKHX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIe 33Ja4u (OMHUPAIOIINecs Ha CUCTEMY U3 2—3 ypaBHEHMIA), UCTIOJIb3YsI 3aKOHBI U
(dbopMmyIbl, cBA3bIBaIOIINE (PU3NUECKHUE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H
3aMKChIBaTh KPATKOE YCIOBHE, BBISBIISATH HEOCTAONINE WIIM U30BITOUHbIE TaHHBIE, BEIOUPATh
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JIJISl PELIeHHUS], IPOBOJUTH PACUETHI U OLICHUBATD
PEATMCTUYHOCTh MOJYYEHHOTO 3HaYEHUS (PU3NYECKON BETMUHHBI;

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEIINUTh P MOMOIIH (PU3NYECKUX METOJIOB,
HCIIOJIB3YS OIMCAaHUE HCCIIEA0BaHNS, BBIIEIATh POBEPIEMOE MPEANOI0KEHUE, OLICHUBATD
MPAaBUJIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMUS, JIeNIaTh BBIBOIbI, UHTEPIIPETUPOBATD
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

IPOBOJUTH OMBITHI MO HAOIIOICHUIO (PU3MUECKUX SBICHUHN MU (PU3MUECKUX CBOWCTB TeJ
(u3yueHue BToporo 3akoHa HploToHa, 3aK0OHA COXpaHEHUsI SHEPTUH, 3aBUCUMOCTh NIEpHoa
KOJIEOaHUH MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTH MPYNKHUHBI U HE3aBUCUMOCTb OT



aMITIATY/IBI MAJIbIX KoJeOaHWH, TPSIMOJIMHEHHOE PaCIpOCTPaHEHNE CBETA, Pa3jIoKeHHe Oe1oro
CBETa B CHEKTP, N3YYCHNE CBOMCTB H300paKEHHUS B IIJIOCKOM 3€pKajie ¥ CBOWCTB N300paKeHHUS
npeaMera B coouparoieit TuH3e, HabM0/IeHNe CIUIOUIHBIX U IMHEWYaThIX CIIEKTPOB U3Iy4YeHHUs):
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY U3 N30BITOYHOTO Habopa 000pyAOBaHUS, OIUCHIBATH X0/
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

HPOBOAUTH ITPU HEOOXOANMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIPeIeIIsisl CpeJHEe 3HAUCHUE
U3MepAeMoii BeTMYMHBI ((POKYCHOE PacCTOSIHUE COOMpPArOILEeH TMH3BI), 0O0CHOBBIBATH BHIOOP
crioco6a n3MepeHust (M3MEpUTETHHOTO TPrOOopa);

IPOBOANTH UCCIIEIOBAHUE 3aBUCHMOCTEH (PU3NUECKUX BEJTMYUH C HCHOIb30BaHUEM MTPSIMBIX
U3MepeHuil (3aBUCUMOCTh IyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauyalbHOM
CKOpOCTH, IEepHOoIa KOJIeOaHN MaTeMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTiia
OTpa’KeHHsI CBETa OT yrJja MaJeHus U yriia NpeJOMIICHHUs OT yrila MaJeHus): TNIAHUPOBAaTh
UCCIIEIOBAaHHUE, CAMOCTOSITENILHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3Y/IbTAThI OTYYCHHOM
3aBUCHMOCTH (PU3NYECKUX BEITMYUH B BUJIE TAOIHI ¥ rPahUKOB, 1E/IaTh BEIBOBI [0 PE3yJIbTaTaM
UCCIICIOBAHHS;

IPOBOJUTH KOCBEHHBIE N3MEPEHHUS (PU3NIECKUX BEITHUNH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tela
IpY PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHUE CBOOOTHOTO MaICHHS, )KECTKOCTh TPYKHUHBI,
K03()(UIMEHT TPEHHS CKOJIBKCHHUS, MeXaHH4YecKas padoTa ¥ MOIHOCTb, YaCTOTA U IEPHOJ
KoJieOaHUH MaTEMaTHYECKOTO U IPYKHMHHOTO MasiTHUKOB, ONITUYECKAs CHJIa COOMPAOIECH JIMH3BI,
paaMOaKTHBHBINA ()OH): TNITAHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY H
BBINOJIHATH H3MEPEHHUS, CIIEAYS MPEATI0KECHHON HHCTPYKIIMH, BEIYUCIATH 3HAYCHUE BEIIMYHHBI U
AQHAJIM3UPOBAThH MOJTyYSHHBIE PE3YIbTATHI C YIETOM 3aJaHHOH ITOTPEITHOCTH U3MEPEHH;
cO0JII01aTh MPAaBMIIa TEXHUKU 0€30MaCHOCTH MPH paboTe ¢ 1a0opaTopHBIM 000pYyIOBaHHEM;
pa3nuyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PH3MUECKUX MOJIENICH: MaTepruatbHas TOUKa,
a0COIOTHO TBEPAOE TEINIO, TOUCUHBIN HCTOYHUK CBETA, Ty, TOHKAs JINH3A, IUIAHETapHas MOJIEIb
aToMma, HyKJIOHHasi MOJIeJIb aTOMHOT0 $1/1pa;

XapaKTepU30BaTh MPUHIUIIBI JCHCTBHS N3YYEHHBIX MPHOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOH
Ha UX ONMCaHus (B TOM YMCJE: CIIUAOMETP, JTaTUYUKH IOJI0KEHUS, PACCTOSIHUS U YCKOPEHHUS,
pakera, 3X0JI0T, OUYKH, IEPUCKOII, (OTOAINApaT, ONTUYECKHE CBETOBO/IbI, CIEKTPOCKOI, TO3UMETD,
Kamepa BuibcoHa), UCIosb3yst 3HaHUS O CBOWCTBaX (PU3NUYECKUX SIBICHUHM U HEOOXOIUMbIE
¢du3nueckre 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI M CXEMAaTHYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX PUOOPOB U TEXHOJIOTMUECKUX MPOILIECCOB MPH PELICHUH Y4eOHO--TIPaKTUYECKUX
3a]1a4, ONTHYECKUE CXEMBbI JUISl TIOCTPOEHUS M300pakeHUH B IJIOCKOM 3epKajie U coouparoreit
JIMH3E;

IPUBOANUTH MPUMEPHI (HAXOIUTh HHPOPMALIHIO O TPUMEPAX) MPAKTUYECKOTO HCII0JIb30BAHUS
(bu3nUecKrx 3HaHUH B MOBCETHEBHOM JKU3HU IS oOecrieueHus: 0€30MacHOCTH MpU OOpaIleHu! ¢
nprOOpaMy U TEXHHYECKHUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBBS M COOITIOIEHUS] HOPM
IKOJIOTHYECKOTO MTOBENICHNS B OKPY)KAIOIIEH cpe/e;

OCYILECTBIISATH MOUCK MH(popMaruu puznyeckoro cojepxanus B IHTepHETe, CaMOCTOSATENBHO
(bopMynupys HOUCKOBBIN 3aIPOC, HAXOIUTH ITYTH OIPEJIEJIEHUS TOCTOBEPHOCTH MOIy4YE€HHON
UHPOPMAIINK Ha OCHOBE MMEIONIMXCS 3HAHUN M TOTTOJTHUTEIIHHBIX UCTOYHHUKOB,;

UCIIOJIb30BaTh MPH BBHIOJIHEHNH YU€OHBIX 3aJJaHUi HAyYHO--TIOMYJIAPHYIO JIUTEPATYPY
($u3nUecKoro conepkaHus, CpaBOUYHbIE MaTepHabl, pecypchbl ceT MHTepHeT, BiaaieTh NpuéMaMu
KOHCIIEKTHPOBAHU TEKCTa, MpeoOpa3oBaHust MHPOPMAITUH U3 OJHOM 3HAKOBOW CHCTEMBI B
ApYry:o;

CO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PHU3UUECKOTO COJIEPIKAHMsI, MyOJINYHO MPEICTABIATh PE3YJIbTaThI
IPOEKTHON MJIM UCCIIE0BATEIBCKOM IESITENbHOCTH, TIPX 3TOM IPaMOTHO HCIOJIb30BaTh



M3YYEHHBII MOHATUITHBIN anmapaT U3y4yaeMoro pasaena (GU3UKU U COIPOBOXKIATh BHICTYINICHUE
MIPE3CHTAINEH ¢ YIETOM OCOOEHHOCTEN ayTMTOPUH CBEPCTHHUKOB
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Mupa.

OOBACHATH, ONUCHIBATH (PU3UUECKUE SIBICHUS, OTINYATh (PU3UUECKUE SBICHHUS OT XMMUYECKHX;
IPOBOJUTH HAOMIOCHNs (GU3NUECKUX SIBIICHUM, aHAIM3UPOBATh U KJIACCU(PHUIIUPOBATh UX, pa3inyaTh
MeToAbl n3ydenus ¢pusuku. [lepeBoauts 3HaueHus Gpusndeckux Beanuud B CH, onpenensits
MOTPEIIHOCTh U3MEPEHUS. 3alIUChIBATD PE3YJIbTAT U3MEPEHMSI C YUETOM ITOTPEIHOCTH; U3MEPATH
paccTosHuUs, MPOMEXKYTKH BPEMEHH MEX]Ty ylapaMu IyJbca, TeMIepaTypy; o0padaTbiBaTh
pe3yJIbTaThl U3MEPEHUH; ONIPEAEIATH LICHY ACICHUS Kbl U3MEPUTENBHOIO WINHIPA; HAYUYUTHCS
M0JIb30BATHCSl M3MEPUTENBHBIM IIMJIMHIPOM, C €0 MOMOIIBIO ONPEAEIITh 00BEM KHUJIKOCTH;

HepBOHa‘IaJ'ILHHe
CBCACHUSA O CTPOCHHUU
BCIICCTBA

OOBACHATH ONBITHI, TOATBEPKAAIOLINE MOJIEKYJIIPHOE CTPOEHHE BElECTBA, OPOYHOBCKOE JABHIKEHUE;
CXEMAaTUYECKU N300pakaTh MOJIEKYJIBI BOJIBI M KMCIIOPOAA; OIPEENISTh pa3Mep MajbIX Tel;
CpaBHUBATh pa3Mepbl MOJIEKYJI Pa3HbIX BEILECTB: BOJbI, BO3yXa; OOBACHATH: OCHOBHbIE CBOWCTBA
MOJIEKYJI, (PU3UUYECKHe SBJICHUS HAa OCHOBE 3HAHUI O CTPOCHUH BEILIECTBA; U3MEPATH Pa3Mephbl MaJIbIX
TEJI METOIOM PS0B, Pa3INyaTh CIIOCOObI U3MEPEHUS Pa3MEPOB MAJIbIX TeJl, IPEJICTABIIATh
pe3yJbTaThl U3MEPEHUN B BU/I€ TAOJIUL, BBIIIOJIHATH UCCIIEI0BATENbCKUNA SKCIIEPUMEHT 110
OIpEIeIEHUIO Pa3MEPOB MAJIbIX TEJ, JIeNaTh BHIBO/IbI; OOBICHATH siBJIeHUE MU (Y3UH U 3aBUCUMOCTb
CKOpPOCTH €€ MPOTEKaHHs OT TeMIIePATyphI Tella; TPUBOIUTH NMPUMEPHI AU (y3un B OKpyKaromem
Mupe; HaOIr01aTh npolecc 00pa3oBaHUs KPUCTAIIOB; aHAJIM3UPOBATh PE3YNIbTAThI OINBITOB IO
JBWDKEHUIO ¥ MU PYy31Un, TIPOBOAUTH UCCIIENOBATEIBCKYIO PA0OTY IO BBIPANIMBAHUIO KPUCTAIIIOB,
JIeNIaTh BBIBOJIBL; TPOBOJIUTH U OOBSICHATH OIBITHI IO OOHAPYKEHUIO CUJT B3aUMHOTO NMPUTSKEHUS U
OTTAJIKWBAHUS MOJIEKYIT; OOBSICHITH OMBITHI CMaYMBaHUS U HE CMauMBaHMsI TeJ; HAOIIOAaTh U
UCCIIEI0BaTh SBJICHUE CMAauyUBaHMsI 1 HECMAaUMBAHUS TeJl, OOBSACHATH JaHHBIE SBJICHUS HA OCHOBE
3HAHUU O B3aUMOJICHCTBUU: MOJIEKYJI, IPOBOINUTH IKCIEPUMEHT 110 OOHAPYKEHUIO AEMCTBUS CHUII
MOJIEKYJIIPHOTO IIPUTSKEHUS, JA€JIaTh BBIBOJBL; TOKA3bIBATh HAJIMUUE PA3IINYM B MOJIEKYIIPHOM
CTPOECHMHM TBEPJBIX TEJ, )KUJIKOCTEH U ra30B; MIPUBOAUTH IIPUMEPHI IPAKTUYECKOTO UCITOIb30BAHMS
CBOMCTB BEILECTB B PA3JIMYHBIX arPETaTHBIX COCTOSHUAX. BBINIOIIHATE HCCIIe0BATENbCKAN
SKCIIEPUMEHT 10 U3MEHEHHIO arperaTHOr0 COCTOSIHUSI BOJIbI, AHAJIM3UPOBATH €TI0 U JIEJIaTh BBIBOJBI.

BzauMmoericTBue Tem
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OnpenensaTs TPaCKTOPHUIO IBMKEHUS TeJa; TOKA3bIBaTh OTHOCUTEIBLHOCTD ABH)KECHHUS TEINA;
MEPEBOJUTH OCHOBHYIO €IUHUILY IIYTH B KM, MM, CM, JIM; pa3in4aTb paBHOMEPHOE U HEPaBHOMEPHOE
JIBUKEHHE; ONIPENEISTH TENO OTHOCUTEIBHO, KOTOPOro MPOUCXOUT JABUKEHUE; UCIIOIb30BaTh
MEXIMpEeAMETHbIE CBS3U (PU3UKH, reorpapuu, MaTeMaTHKN; IPOBOJUTH SKCIIEPUMEHT 10 U3YYEHUIO
MEXaHUYECKOT0 JBM)KEHUS, CPABHUBATH OIBITHBIC IaHHBIE, JIEJIaTh BHIBOJIbI; PACCUMTHIBATH CKOPOCTb,
MyTh TeJa IPU PABHOMEPHOM M CPEIHIOI CKOPOCTH IMPU HEPABHOMEPHOM JIBUKEHUH; BBIPAXKATh
CKOpOCTb, ITyTh B KM/4, M/C; IPUBOJAUTH IPUMEPHI TPOSIBIICHUS SIBIICHUS HHEPLUU B OBITY; OOBSICHSTD
SBJIEHUE UHEPLUU; IPOBOJIUTH UCCIEAOBATEIbCKUN IKCIEPUMEHT 0 U3YUYECHHUIO SIBICHUS UHEPLIUU.
ONMCHIBATh SIBJICHUE B3aUMOJEHCTBHSA TEJl; IPUBOJUTH IPUMEPHI B3aUMOAECHCTBUS TEJ, TPUBOJALIETO
K U3MEHEHHIO CKOPOCTH; ONIPEAEIISTh INIOTHOCTh BEIIECTBA; MPUMEHSTh 3HAHUS U3 Kypca




MIPUPOIOBEACHHUSI, MATEMATHKH, OMOJIOTUH. U3MEPITh 00BEM TeJa C TOMOIIbIO U3MEPUTETHLHOTO
HUTUHAPA; U3MEPATH TUIOTHOCTH TBEPAOTO TEJA U KUIKOCTH C MOMOIIbIO BECOB U U3MEPUTETHLHOTO
HWIMH]Ipa; rpaduuecky, B MaciiTabe n300pakaTh CHIIY U TOUKY €€ MPUIIOKEHHS; TPUBOAUTD
MIPUMEPHI MTPOSIBJICHUS PA3IMYHBIX CHJI B OKPY)KAIOIIEM MUPE. HAXOAUTH TOUKY MPUIIOKECHUS U
YKa3bIBaTh HANpPaBICHUE CUIIBI TSKECTH, BECA, CHIIbI TPEHHUSI, CUJIbl YIIPYTOCTU. TpadudecKu
n300paxkaTb CUITy YIIPYTrOCTH, TOKA3bIBaTh TOUKY IIPUIIOKEHUS U HAIIPaBJIEHUE €€ JEHCTBUS;
IpafyupoOBaTh MPYKUHY; I1OIy4YaTh KAy C 3aIaHHOW LIEHOH JEJICHUs; U3MEPATh CUITY C TIOMOILBIO
CUJIOMEPA, MEAMIIMHCKOTO JTUHAMOMETpA.

JlaBiieHME TBEPIBIX TEI,
SKHUJIKOCTEN U Ta30B

214

[TpuBOIMTE MpUMEPBI U3 NPAKTUKY 110 YBEINYCHHIO IUIOIIAAN ONOPHI [UIsl YMEHBILCHUS JaBJICHHUS;
BBIIIOJIHATB UCCIIEIOBATEIbCKUM OKCIIEPUMEHT 110 U3MEHEHUIO JaBIICHUs, aHAJTU3UPOBATh €ro U
JieN1aTh BBIBOJIbI, OTJIMYATH I'a3bl 10 UX CBOWCTBAM OT TBEPJBIX TEJ U )KUJIKOCTEH; OOBACHATH IPUUUHY
nepeaayn JaBJIeHUS KUIKOCTHIO WIIM Ta30M BO BCE CTOPOHBI OIMHAKOBO. BBIBOJAUTE (POPMYITY LIS
pacuera AaBJICHMS XKHUJIKOCTHU Ha THO U CTEHKHU COCYJa; MPUBOAUTH IPUMEPHI COOOLIAIOIINXCS
COCYJIOB B OBITY; BEIUMCIIATH MacCy BO3/yXa; CPaBHUBATh aTMOC(EPHOE AABIICHUE Ha Pa3IMYHBIX
BBICOTAX OT IMOBEPXHOCTH 3€MJIH; OOBACHATH BIMSHUE aTMOC(EPHOIO AABJICHUS HA KUBbIE
OpraHU3MBbI; IPOBOUTH ONBITHI IO OOHAPYKEHHUIO aTMOC(HEPHOTO JTABICHUS, H3MEHEHUIO
aTMOC(EpHOTo JAaBJIEHHS C BBICOTOM, aHAIM3UPOBATh UX PE3YJIbTATHI U A€7aTh BBIBObBI. BHIYUCIIATh
aTMoc(epHOe aBiIeHNe; O0BICHATh U3MEPEHNE AaTMOC(EPHOTO JABICHUS C TOMOLIBIO TPYOKH
Toppuuennu; HaOMI01aTh ONBITHI IO U3MEPEHHUIO ATMOC(EPHOT0 IABJICHUS U JIeJ1aTh BHIBOIBI
U3MEPATH JIABJICHHUE C IIOMOIIBI0 MAaHOMETPA; Pa3INd4aTh MAHOMETPBI 110 LEJISIM UCIOJIb30BaHU;
MIPUBOAUTH IIPUMEPHI U3 IPAKTUKU IPUMEHEHHS IIOPIIHEBOIO HACOCa U THIPAaBIMYECKOrO IIpecca;
JI0OKa3bIBaTh, OCHOBBIBAsACH HA 3aKOHE Ilackais, CylecTBOBaHME BBITAIKUBAIOIIECH CHJIBI,
JIefcTBYIOIEH Ha TeNo; BEIBOAUTH (POPMYITy ISl OTIpe/IeIeHUs] BBITAIKUBAIOIIEH CUJIBI;
paccuuThIBaTh CUITy ApXHUMea; YKa3blBaTh IPUUMHBL, OT KOTOPBIX 3aBUCUT CHIa ApXUMeEa;
OOBSICHATh IPUYMHBI [UIABAHUS TE;

PaGora 1 MOIIHOCTS.
OHeprus

124

Bbruncnsate MeXaHHYeCKyt0 paboTy, MOIHOCTh U SHEPTUIO; IPUBOJIUTH MPUMEPHI €IMHULl MOIIHOCTH
Pa3INYHBIX TEXHUYECKUX MPUOOPOB U MEXAHU3MOB; ONIPEIENATh IUIEY0 CUJIbl; IPOBEPATH HA OIIbITE
IIPABUJIO MOMEHTOB; PUMEHSAThH MPAKTUYECKNE 3HAHUS IIPU BBISICHEHUH YCIIOBUI paBHOBECUS
pbluara, 3HaHUs U3 Kypca OMOJIOTUH, MaTEMAaTUKU, TEXHOJIOTUU. CPAaBHUBATh ACHCTBUE MOABUKHOTO U
HEMOJIBUYKHOTO OJIOKOB; HAXOJUTh LIEHTP TSXKECTH IJIOCKOTO Teja; MPUBOIUTE MPUMEPHI PA3ITUYHBIX
BUJIOB PAaBHOBECHSI, BCTPEUAIOIIMXCS B OBITY; aHaM3upoBaTh KIIJ] pa3nuuHbIX MEXaHU3MOB;
MPUBOJUTH MPUMEPHI PEBPAILIEHUs] YHEPTUHU U3 OJHOTO BUJIA B IPYTOM, TEJ 00Ia1at0IINX
OJIHOBPEMEHHO M KUHETHUUYECKOM U MOTEHIIMAIbHON YHEPTUEM.

O6o0maroree
MIOBTOPEHHE.
IIpomexyTouHas
aTTecTanus

[ToBTOpEHME TEMBI: IEPBOHAYAIIBHBIE CBEACHUS O CTPOEHUHU BenlecTsa. [loBTopeHne TeMsbl:
B3aumoieiicTBue Teil. [loBTopeHre TeMbI: JaBJIeHHE TBEPABIX TEII, KUIKOCTEHN U ra3oB. Mtorosas
KOHTpOJIbHAS paboTa.
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TeruioBbie IBIICHUS
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OOBACHATH TEIUIOBBIC SIBJICHUS, XapaKTEPU30BaTh TEIUIOBOE SIBIEHUE, aHAJIM3UPOBATh 3aBUCUMOCTh
TeMIIepaTypbl Tela OT CKOPOCTH JABMKEHMS €ro MOJIEKYJI; HaOJI0AaTh M UCCIIEA0BATh NIPEBPAIllEHUE
HHEPruM Tejla B MEXaHUYECKHUX IIPOoLEeccax; MPUBOIUTH IIPUMEPBI IPEBPAICHHs SHEPTUU IPU
IIOIbEME TeJIa, €ro MAJCHUH; AHAJTU3UPOBATh, KAK HAa IPAKTUKE YUYUTHIBAIOTCS PA3IMYHbIC BUIbI
TEIUIONIepeIaun; CPABHUBATH BHIBI TEILIONEPEAun; OOBSICHATh (PU3UUYECKUIN CMBICT YACTHHON
TEIIOEMKOCTH BelecTB; OnpeneisaTh 3KCIEPUMEHTAIBHO YEIbHYIO TEMIOEMKOCTD BEILECTBA U
CpaBHUBATh €€ C TAOMUYHBIM 3HaYeHUEM. OOBICHATh (PU3NUECKUI CMBICT YACTHHON TETIIOTHI
CropaHusi TOIUIMBA U PACCUUTHIBATH €€. [IpuBOINTE NpUMEpPHI arperaTHbIX COCTOSHUMN BEIIECTBA.
OTnnyate arperaTHble COCTOSIHUS BEIIECTBA U OOBSCHITH 0OCOOEHHOCTH MOJIEKYJIIPHOI'O CTPOEHUS
ra3oB, )KUJKocTell 1 TBepAbIX Tes. OnpeaensaTs no Gopmyse KOIUYECTBO TEIIOThI, BBIACISIOIEECs
NP IUIABJICHUU U KpUCTaUIn3auuu Tena. OOBICHATh NOHMKEHUE TEMIEPATypPbl )KUAKOCTH IPU
ucnapeHuu. I IpuBoauTh MpUMeEpBI, HCIIOJIB30BAHUS YHEPTUH, BBIICIAEMOM IPU KOHIECHCALUU
BOJISIHOTO IIapa. PaccunThIBaTh KOJMYECTBO TEIIOTHI, HEOOXOAUMOE /1JIsl IIPEBPAILIEHUS B I1ap
KUAKOCTHU 000 Macchl. [I[puBoAUTH pUMeEpHI BIMSHUS BIaXKHOCTH BO3/1yXa B OBITY U
JeSTeNIbHOCTH yenoBeka. OO0bsICHATH npuHIMI padoTsl U yerpoiicTBo [IBC, npumenenue /IBC Ha
npaktuke. CpaBHuBaTh KIIJ[ pa3iauuHbIX MalIMH U MEXaHU3MOB.

DIJIEKTPUUYECKUE SBIICHUS

254

OOHapyXUBaTh HAYJIEKTPU30BAaHHBIE TeNa, ANeKTpudeckoe mose. OOBACHATH IEKTPU3ALINIO TE MPU
conpukocHoBeHHH. CoOUpaTh dNMEKTPHUUECKYIO 1enb. OOBACHATH 0COOCHHOCTH IEKTPUUYECKOTO TOKA
B METaJIaX, HA3HAYE€HUE UCTOYHUKA TOKA B AJIEKTPUUECKOM LIETIH.

IIpuBOAUTE TPUMEPBI XMMUYECKOT'0O U TEIJIOBOI'O IEUCTBHUS JIEKTPUUYECKOI0 TOKA U UX
HICIIOIb30BAHMSA B TEXHUKE.

IToka3pIBaTh MarHUTHOE JEUCTBHE TOKA.

Bxirouars amnepmertp B 1iemnb. OnpeaesisiTh CUTy TOKa Ha Pa3JIMYHbIX y4aCTKaX e

Onpenenars HEHY ACIEHUS BOJbTMETPA, MOJKI0YATh €r0 B LIENb, U3MEPAThH HaNpsHKeHue. YepTuth
CXEMBI DJIEKTPUYECKOH IIeTH. AHATH3UPOBATh PE3YIbTATHI OMBITOB U Tpaduku. CodbupaTth
ANEKTPUUECKYIO LIETb, IOJIb30BAThCA AMIIEPMETPOM U BOJIBTMETPOM. Y CTAHABIIMBATH COOTHOLIEHUE
MEK1y CONPOTUBIICHUEM IPOBOJAHUKA, €70 JUIMHOM U IUIOLIA/IBIO ITONEPEYHOI0 CEUeHUs. UepTUTh
CXEMBI DJIEKTPUUECKOM LIENH C BKIIFOYEHHBIM B LIENb peocTaToM. [101b30BaThCs peocTaToM s
PETYIUPOBKHU CHJIBI TOKA B 11erH. CoOUpaTh AIEKTPHUECKYIO 1enb. PaccunThIBaTh CHITY TOKA,




HaNpsDKEHUE M COMPOTUBIICHUE MTPH MapaJljIeIbHOM U [OCIIEI0BATEIbHOM COeIMHEHUH paboTy U
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA. BhIpa)kaTh €IMHUILY MOILIHOCTH Y€pe3 €IUHUIIbI HAMIPSKEHUS U
cwitbl ToKa. OOBSICHSITD JUIS YETO CIY)KAT KOHACHCATOPHI B TEXHUKE, OOBICHITH CIIOCOOBI YBEITMUCHUS
Y YMEHBIICHUS! EMKOCTH KOHJIEHCATOpa

MarHuTHbIC SABJICHUS

BBISBIATH CBSI3b MEXKY 3JIEKTPUUYECKUM TOKOM M MarHUTHBIM ToJieM. [lepeuncisats crnocoOsl
YCHUJICHUSI MATHUTHOTO JIEHCTBUS KaTYIIKHU C TOKOM.

OOBsICHITH BOSHUKHOBEHHE MAarHUTHBIX Oyph, HAMarHMUMBaHUE Kelle3a.

O3HAaKOMUTBCS € HCTOpUEN n300peTeHus anekTpoaBuraress. OObACHATh IPUHILIUIT ACHCTBUS
AIIEKTPOABUTraTeNsS U 00JaCTH €ro NPUMEHEHUSI.

[lepeuncnarh npeuMyIecTBa JIEKTPOABUTATENCH B CPABHEHUU C TETIOBBIMHU.

CBeTOBBIC SIBJICHUS

11y

@opMyJIMPOBATH 3aKOH IPSIMOJIMHEWHOIO PaCIIPOCTPAHEHUs CBETA.

OOBbsICHIATH 00pa30BaHUE TEHU U NOJYTEHHU.

Haxonuts Ilonsipayto 3Be31y co3pe3aust bonbmoit Mensenuubl.

DopMyIMpOBaTh 3aKOH OTPa’KEHHUS CBETA.

DopMyIMpOBaTh 3aKOH IPEIOMIICHMS cBeTa. [[poBOANTE HCCiIeN0BaTENbCKOE 3aaHHUE 10 TTOITYYEHHIO
1300pakeHHsI ¢ IOMOILBIO JINH3BI.

CrtpouTts n300pakeHus, TaBaeMble JTUH30M (paccenBaroliei, Coonparomei)

[TpuMeHSTH 3HaHUS O CBOMCTBAX JIMH3 IPU TOCTPOCHUH Trpaduyeckux n3o0paxeHnid. OObSICHATH
BOCHIpUATHE U300pakeHUs I71a30M 4eJloBeKa. [[puMeHsATh MeXIpeAMETHbIE CBSI3U (DUBUKH U
OMoI0rHH sl OOBSICHEHNS BOCIIPUSTHS N300payKeHUSI.

IIpomexyTouHas
aTTecTanus




TEMATUYECKOE IINTAHUPOBAHMUE 9 KJIACC (102 u)

Ne
pasuesa

Pa3nen, tema

KoauuyecTtBO
4acoB

XapaKTepncTuKa BHUI0B y'{eﬁnoifl ACATECJIBHOCTH YYaAIUXCHA

MexaHudecKkue SIBICHHS

324

[TornMath, OMUCHIBATH M OOBICHATH (PU3MUECKHE SBIICHUS: TIOCTYIATEIHHOE BMKCHHE (HA3BaTh
OTJIMYUTEILHBIN MPU3HAK), CMCHA JIHA U HOYM Ha 3emJie, CBOOOIHOE Ma/ICHUE TEJl. HEBECOMOCTb,
JIBDKEHUE 110 OKPY)KHOCTH C TIOCTOSTHHOM 110 MOJYJIIO CKOPOCTBIO;

MIOHUMATh CMBICIT OCHOBHBIX (PM3MUYECKUX 3aKOHOB: JUHAMHUKU HbIOTOHA, BCEMHPHOTO TATOTCHUS,
COXpaHEHHsI UMITYJIbCa, COXPAHCHHUSI DHEPTUH ), yMEHHUE ITPUMEHSTh UX Ha TPAKTUKE U JUIS PEIICHUS
y4eOHBIX 3a7a4;

YMETh MPUBOJAUTH TPUMEPHI TEXHHUECKUX YCTPOUCTB M KUBBIX OPTraHU3MOB, B OCHOBE ITEPEMEIIICHUS
KOTOPBIX JIGKUT MPUHITUI PEAKTUBHOTO JBIKCHUS, UCTIOIB30BaTh MOJTYyICHHBIC 3HAHUS, YMEHUS U
HABBIKU B TIOBCETHEBHOM KU3HHU (OBIT, SKOJIOTHSI, OXpaHa 3JI0POBbsI, TCXHUKA 0€30IaCHOCTH | JIp.);

MexaHnueckue
K0J€0aHNs U BOJIHEI.

154

OObsICHATH (PU3MUECKHE ABIECHUS: KOJIeOaHUSI HUTSHOTO (MaTeMaTHYeCKOro) U MPYKUHHOTO
MasiTHUKOB, PE30HAHC (B T. Y. 3BYKOBOI1), MEXaHUYECKUE BOJHBI, JJIMHA BOJIHBI, OTPAKECHHE 3BYKA,
9X0; BIAJIETh IKCIEPUMEHTATbHBIMU METOJAMH HCCIIEI0BAHUS 3aBUCUMOCTH MEPUOJIa KOJIeOaHHi
rpy3a Ha HUTHU OT JUIMHBI HUTU. [loHnMaTh du3znyueckrue Moenn: rapMOHUYECKHe KojaeOaHus,
MaTEeMaTHYECKUI MasTHUK; OOBSCHATH 3HaYCHUE (PU3NICCKUX BEIMYMH: aMIUIATY/1a, TICPHUOJI, YaCTOTA
KoJieOaHul, COOCTBEHHASI YaCTOTa KOJIEOATEIbHOW CUCTEMBI, BRICOTA, TPOMKOCTb 3BYKa, CKOPOCTb
3Byka. CpaBHUBATh MEX Iy cCOO0M (PU3MUYECKHE BETMYMHBI: aMIUIUTYQ, IEPUOJ, YaCTOTa KOJIeOaHUI,
coOCTBEHHAas 4acTOTa KojeOaTelbHON CUCTEMBI, BBICOTA, TPOMKOCTb 3BYKa, CKOPOCTh 3BYKa.

QHCKTpOMaFHI/ITHOC IIOJIC
U DJICKTPOMArHUTHLIC
BOJIHBI.

254

[ToHrMaTh U ONKUCHIBATh U OOBSICHSITH (I)I/BI/ILIGCKI/IC }IBJ'IGHI/ISI/HPOI_ICCCBIZ QJICKTPOMArduTHasA
HHAYKOUA, CAMOUHAYKIUS, TPECJIOMIICHUC CBETA, JUCIICPCHUA CBCTA, MMOTJTIOMCHUEC U UCITYCKAHUC CBCTA
aToMaMi, BOSBHUKHOBCHUC JIMHENYaThIX CIICKTPOB HU3JIYUCHUS U ITOITIOUNICHUA; CPABHUBATD
(1)I/I3I/I‘ICCI(I/IC BCJIMYUHBI: MArHUTHAA MHAYKIUA, UHAYKTUBHOCTD, IICPHUOA, YACTOTA U aMIIJIUTya
SJICKTPOMArdHuTHBIX KOH€6aHI/II\/'I, IMMOKa3aTCJIn MPEJIOMJIICHUSA CBCTA, IOHUMATb CMBICII U YMCHHC
MPUMCEHATH 3aKOH MMPEIIOMIICHHA CBE€TA U IIPABUIIO HeHua, KBAHTOBBIX ITOCTYJIATOB Bopa; OOBSICHATE
MCTO/] CIICKTPAJIbHOI'O aHaJIn3a U €ro BO3MOXXHOCTH.

KBanToBbIe SBIICHUS

214

[ToHnMaTh, ONUCHIBATH M OOBSACHATH (PU3NYECKHE SBJICHUSA: PATUOAKTUBHOE U3TyUYEHHE,
PamoaKTUBHOCTh; (POPMYIUPOBATH (PU3NUECKUE MTOHATHS: PalMOAKTUBHOCTS, alb(a-, 6eTa- U raMMma-
YaCTHIIbl; CPAaBHUBATh (DU3MUYECKHE MOJICNIN: MOJEIIU CTPOEHHS aTOMOB, npe yioxxenHsle 1. /1.
Tomconom u 3. Pesepdopaom; mpuBOIUTH MPUMEPHI U OOBSACHATH YCTPONCTBO M MPUHLIUT JIeHCTBUS
TEXHUYECKUX YCTPOMCTB U YCTaHOBOK: cuérymnka ['eiirepa, kamepsl BuinbcoHa, my3sIpbKOBON KaMePBI,
AIEPHOTO PEAKTOpa.




O0o0maroree
IIOBTOPEHHUE.
IIpomesxyTouHas
aTTecTauus
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[ToBTOpeHHE TeM: «3aKOHBI B3aMMOJICHCTBHS M IBIDKCHHS Tell»; «MexaHnuecKkue KoyeOaHus u
BOJIHBDY; «DIEKTpUUYECKOE MoJie»; «MarHutHoe nojey», «KBaHTOBBIC SIBICHUS».




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» ®usuka, 9 xnace/ [epsimkun A.B., ['yrauk E.M., O6uiecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «[IPODA .

» ®usuka, 8 kiacc/ [epeimkua A.B., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY.

» dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun V.M., iBanos A.U.,
AxkunonepHoe obmiectBo «M3narensctBo «IIpocBemenue.

METOAUYECKHUE MATEPUAJIBI IJ151 YYUTEJIA

» ®usuka, 9 xnace/ Iepsimkun A.B., I'yrauk E.M., O6uiecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «[IPODA .

» ®usnka, 8 kiacc/ [leppimkun A.B., O011ecTBO C OrpaHUYEHHONH OTBETCTBEHHOCTHIO
«/IPODAY.

» dusuka: 7-i kacc: 6a30BbIid ypoBeHb: yueOHuk, 7 kiacce/ [lepsimkun .M., iBanos A.U.,
AxuuonepHoe obmectBo «M3narensctBo «IlpocBemenue.

* I'pomuesa O.U. Temarnueckre KOHTPOJIBHBIC H CAMOCTOSTENILHBIE pa0OTHI 1O (hU3HKe 7
kiacc. M.: UzparensctBo "Dx3amen", 2010.

* I'pomueBa O.1. TemaTnueckne KOHTPOJIBHBIE U CAMOCTOSITEIbHBIE PA0OTHI 10 (HU3UKE &
knacc. M.: M3marenscTBo "Dx3amen", 2017.

* I'pomueBa O.M. TemaTuueckre KOHTPOJIbHBIE U CAMOCTOATEIbHBIE PA0OTHI MO (hu3uke 9
knacc. M.: U3narensctBo "Dx3amen"”, 2017.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Pemry OI'D. O6pa3oBaTesbHbIN MOPTAJ ISl MOATOTOBKH K dK3aMeHaM [ DJIEeKTPOHHBIN
pecypc].- Pexxum nocryna: http//www.phys.reshuoge.ru/ -cBo6oaHBbIiA.
2. Enunas xomnekuust UG poBBIX 00pa30BaTeIbHBIX PECYPCOB [ DNEKTPOHHBIN pecypc].-
Pesxxum moctyna: http//school-collection.edu.ru/- cBo6oaHbrIiA.
3. Poccwuiickast aieKTpoHHas mIKoJia. [ DJIeKTPOHHBIN pecypc]. Pexxum nocryma:
https://resh.edu.ru/ - cBo6GOAHBII.



		2023-11-29T16:26:40+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЫБСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




