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IHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma o ¢u3uKe Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMsI COCTAaBJICHA HA OCHOBE IMOJIOKEHUI 1 TpeOOBaHUHN K pe3ysIbTaTaM OCBOCHUS
Ha 0a30BOM YPOBHE OCHOBHOM 00pa30BaTeIbHOM MporpaMMebl, ipeactabiieHHbIX B DI'OC OO0, a Takxke ¢ yuétoMm (enepanbHON pabodei mporpaMMbl
Bocniutanust u KoHuenmuu npenoiaBanust yaeOHoro npeamera «duznkay.

Conepxanue mporpammbl 1Mo (U3MKE HamnpaBleHO Ha (OPMHPOBAHHE ECTECTBEHHOHAYYHOW I'PaAaMOTHOCTH OOYYaIOLIMXCS M OpraHHU3aluio
n3ydeHus: GU3UKU Ha ETETLHOCTHON OCHOBE. B mporpamme 1o Gpu3muke yYUTHIBAIOTCS BO3MOKHOCTH Y4EOHOTO MTPEeIMETa B pean3aiy TpeOoB aHHiA
OI'OC OO0 k muaHUpyeMbIM JIMYHOCTHBIM M METalpeIMEeTHbIM pe3ysibTaTaM OOyueHHs, a TakKe MEXIPEJIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX
y4eOHBIX IPEMETOB Ha YPOBHE OCHOBHOTO 00IIIETO 00pa30BaHusI.

IIporpamma no ¢u3uke ycTaHaBIMBAaeT paclpejeieHrue yd4eOHOro MaTepuaia Mo rojgaM oOydeHus (IO Kiaccam), IpelaraeT MpUMEpHYIO
[IOCJIEZI0BATEIBHOCTh U3YUEHHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSI IPEIMETHOTO COAECPKAHUSI U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yUaroINXCs.

IIporpamma no ¢usuke paspaboTaHa C LENbIO OKa3aHUS METOJIMYECKOH MOMOIIM YUYUTENI0 B CO3JaHMU pabodel mporpaMMsl 1o yd4eOHOMY
IpeIMETY.

®dusnka SBISETCS CUCTEMOOOPa3yIOLUUM JJIsl €CTECTBEHHOHAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (U3NYECKHE 3aKOHBI JIEKAaT B OCHOBE
MIPOLIECCOB U SIBJICHUH, U3y4YaeMbIX XUMHEH, Onosorueil, actpoHomMueil u gusndeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO KapTUHY
MUpa, MpeoCTaBisieT Hauboee sicHble 00pa3iibl MPUMEHEHUsI HAYYHOT0 METO/Ia MO3HAHMs, TO €CTh CIoco0a MoJTyuyeH s JOCTOBEPHBIX 3HaHUI 0 MHpe.

OpHa W3 IIaBHBIX 3a/1ad (QU3NYECKOro 00pa3oBaHUS B CTPYKType oO0Iiero odpa3oBaHUS COCTOMT B (DOPMHPOBAHHM €CTECTBEHHOHAYYHOU
IpPaMOTHOCTH U MHTEpeca K HayKe y 00yUarommxcsl.

N3yuenne pusnku Ha 0a30BOM YpPOBHE IIPENIIOIAraeT OBIaIeHUE CIEAYIOMNMH KOMIETEHTHOCTSIMH, XapaKTepU3YIOLUIMMHI €CTECTBEHHOHAYYHYIO
I'PaMOTHOCT:

e HAy4YHO OOBSCHSATH SIBJICHUS,
e  OIICHHMBATh M MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;
e HMHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyUHbIE IOKA3aTEIbCTBA JUISl OTYYEHHSI BHIBOJIOB.

[enu n3yuyenus GU3MKNU Ha YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus onpeaeieHbl B KoHuenun npenogaBanus yueoHoro npeamera «Pusnkay B
oOpa3zoBaTenbHbIX opranuzauusax Poccuiickoit denepannu, pealns3yomux OCHOBHbIE 001100 pa3oBaTeNbHble MIPOTPaMMbl, YTBEPKAEHHON pelIeHHEeM
Konnerun Munncrepcrsa npocseuienus Poccuiickoii @eneparun (mpotokoi ot 3 aexadpst 2019 r. Ne I1K4BH).

Heau n3yyenus PpU3NKM:

e MpHOOpETeHHE MHTEpeca M CTPEeMJIEHHUS O0YyYaroIuXcs K HAyYHOMY H3YYEHHUIO MPHUPOJbI, pa3BUTHE WX HMHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH;

e pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/IE MO3HAHMS U (POPMHPOBAHUE HCCIIEOBATEIBCKOTO OTHOIICHHUS K OKPYIKAIOIIUM SIBICHUSM;

e (hopMupoBaHNE HAYYHOIO MUPOBO33PEHMSI KAK pe3yJIbTaTa U3yUEHHUs OCHOB CTPOCHMSI MaTEpUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POIH (PUUKHU JJISI pA3BUTHUS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

e Da3BHUTHE TPEICTABICHUNW O BO3MOXHBIX cdepax Oyaymied npodecCHOHANTBHOW NEITeIbHOCTH, CBS3aHHOM C (DU3WKOW, MOATOTOBKA K
JanpHeeMy 0Oy4eHHIO B TOM HaIlPaBICHUH.



JlocTrKeHHe dTUX IeJIel MPOrpaMMBI 10 (U3HKE Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus 00ECIIEYNBACTCS PEIICHHEM CISAYIONINX 3a1a4:

e MPHOOPETEHHE 3HAHUMU O JUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX, JICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e MPUOOPETCHHE YMECHHI OMUCHIBATH U OOBACHATH (PH3UUECKUE SBIICHUS C MCIIOIH30BAHUEM ITOTYYCHHBIX 3HAHMUIA;

e OCBOCHHE METOJIOB pPEIICHUS MNPOCTCUIIMX pACUYETHBIX 3a/Ja4 C HCIOJb30BaHHEM (U3UYECKHX MOJICNICH, TBOPUYECKUX W MPAKTUKO-
OpPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YMEHUWI HaOIOJATh NMPUPOIHBIC SBICHHUS W BBIIOJIHSITH OIBITHI, JJAOOPATOPHBIC Pa0OTHI M IKCIIEPUMEHTAILHBIC HCCIICIOBAHUS C
HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX IPUOOPOB;

e 0OCBOEHHE IPUEMOB PaOOTHI C MHPOpMaIKEH (PU3HIECKOTO CoepIKaHus, BKIIOYast MHPOPMAILIUIO O COBPEMEHHBIX JIOCTHIKECHUSIX (DU3UKH, aHATTN3
Y KPUTHYECKOE OlIEHUBaHUE HH(OPMAIIHH;

e 3HAKOMCTBO cO chepaMu mpo(ecCHOHANBHOM ACATEIBHOCTH, CBS3aHHBIMU C (DU3UKOM, ¥ COBPEMEHHBIMU TEXHOJIOTMSMH, OCHOBAaHHBIMH Ha
JOCTHXKCHUSIX (DU3MUCCKON HAYKH.

Ha u3yudenue ¢puzuku (6a30Bblil ypoOBEHb) Ha YPOBHE OCHOBHOI'O 00111ero o0pa3zoBaHus oTBoauTcs 238 yacoB: B 7 kiiacce — 68 yacoB (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 vaca (3 gaca B Hezeo).

[Ipemiaraemsrii B mporpaMMe 1o Gpusmuke nepeyeHs 1a00paTOPHBIX PadOT U OMBITOB HOCUT PEKOMEHAATENBHBIN XapaKkTep, YIUTENb AeJIaeT BHIOOD
IpoBe/IeHUs] JTabOpaTOPHBIX PAabOT U OMNBITOB C YYETOM HHAMBHUIYaIbHBIX OCOOCHHOCTEH OOYYarOLIMXCS, CHHMCKAa AKCIEPUMEHTAIBbHBIX 3aJaHHM,
IIPe/UIaraéMblX B paMKaxX OCHOBHOI'O TOCYAapCTBEHHOI'O 9K3aMeHa 110 (pU3HKe.

COJEPKAHUE OBYYEHUA

7 KJIACC

Pasnen 1. @usuka u e€ posib B NIO3HAHMHN OKPY/KAIOIIEro MUpA.

®usnka — Hayka o npupoje. fBnenus npupoasl. PU3HUECKUE SBICHUSA: MEXAHWUYECKHE, TEIUIOBBIE, dJIEKTPUUYECKHE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE.

Ousznyeckue BenuuuHbl. M3mepenue ¢usnyeckux penunduH. Pusznueckue npudopsl. [lorpemHocts m3Mepenuil. MexayHapoaHas cucTema
EAVHMULI.

Kak ¢wusuka u npyrue ecrecTBeHHble HAyKH U3Yy4aroT Ipupony. EcrecTBeHHOHay4YHBIH METOJl MO3HAHUS: HAOI0IeHHE, IOCTAaHOBKA HAYYHOI'O
BOINPOCA, BBIIBWKEHHE TUIOTE3, 3KCIIEPUMEHT MO MpPOBEpKE TMIoTe3, 0OBsCHEHHE HadiogaeMoro siBiaeHus. OnucaHue (U3NYECKUX SIBJICHUN C
IOMOIIBIO MOJIEIIEN.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, AEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.

2. ®uznyeckue NpuOOPHI U IPOIeypa MPSIMBIX U3MEPEHUH aHaJIOTOBBIM U IIM(PPOBBIM IPHUOOPOM.
Jlabopamopuusie pabomot u onvimol.



Omnpenenenue 1eHBI JeNIeHUs MIKAIBI H3MEPUTEITHHOTO pHoopa.

N3MepeHne paccTosTHUM.

W3mepenune 00bEMa KUAKOCTH U TBEPAOTO TeIa.

Ornpenenenne pazMepoB MajbIX TEN.

N3mepenne Temneparypsl Mpu MOMOIIHU KUAKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPATYPHI.

[IpoBenenue nccae10BaHuUs MO MPOBEPKE FUIOTE3bI: NATbHOCTH MOJIETA IIapUKa, MMyIIEHHOTO TOPU30HTAIBHO, TeM O0JIbIIE, YeM OOJIbIIIe BHICOTA

mycKa.
Pa3znea 2. [lepBoHayaibHbIE CBeJeHUS 0 CTPOCHUU BellleCTBA.
CrtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OTNBITHI, 10KAa3bIBAOIINE JUCKPETHOE CTPOSHUE BEIECTBA.
JIBm>xeHue yactuil BeuiecTBa. CBsI3b CKOPOCTH JIBHKEHHS YaCcTHUII C TeMrepaTypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzanmozaeiicTprie yacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTtHble COCTOSTHUS BEUIECTBA: CTPOCHHE ra30B, KUAKOCTEH U TBEPABIX (KpUCTANIMYECKUX) Tel. B3auMoCBsA3b MEXy CBOWCTBAMU BEILIECTB

B Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX AaTOMHOMOJIEKYJIIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

SourwdE

/emoncmpauuu.
1. HaGmromenue OpOyHOBCKOTO ABHMKEHHUSL.
2. HabGmrogenue nuddysuu.
3. HabGmronenwue siBeHUH, OOBSICHSIOMIUXCS MPUTSHKCHHEM WM OTTATKMBAHUEM YaCcTHII BEIIECTBA.
Jlabopamopuvie pabomovl u onvimol.
1. Omnenka nuamerpa aToMa METOJIOM PSJIOB (C UCTOJIb30BaHUEM (hoTorpaduii).
2. OmbIThI 110 HAOTIOACHUIO TETJIOBOTO PACHIUPEHHUS T'a30B.
3. OmbITHI 10 OOHAPYKEHUIO JEHCTBHS CHII MOJICKYJIIPHOTO MPUTSHKCHHUS.
Paznen 3. [IBu:keHune U B3auMo/ieiicTBHE TeJl.
Mexanudeckoe nBukeHue. PaBHOMepHOe U HepaBHOMepHOE JBkeHue. CkopocTh. CpeaHsis CKOPOCTh IPH HEPABHOMEPHOM JIBHKEHUU. Pacuér
MyTH U BPEMEHU JABUKECHUSI.
SBnenune nnepuun. 3aKoH HHEPIUHU. B3anmoaeiicTBre Tell Kak MpUYrHA U3MEHEHUS CKOPOCTH IBUKEHHUS Tesl. Macca Kak Mepa HHEpTHOCTH Tela.
[TnotHOCTH BemiecTBa. CBSA3b MIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00hEMA BEIIECTBA.
Cuna kak xapakTepucTHKa B3aumojneircTBus Tei. Cuiia ynpyroctd u 3akoH ['yka. M3MepeHue cuiibl ¢ MOMONIIBIO TUHAMOMETpa. SIBiieHHE
TATOTEHUs1 U cuia Tsokectd. Cuia TsKecTH Ha Apyrux riaHetax. Bec tema. HeBecomocTs. CriokeHue CHJl, HANPaBICHHBIX MO OAHOW MPSIMOIA.
PaBnonetictByromas cwit. Cuia TpeHusi. TpeHne CKOJbKEeHUs U TpeHHUe ToKos. TpeHne B MpUpoJie U TEXHUKE.

Jemoncmpayuu.
HabmtoneHne MexaHMYeCKOro ABMKEHUS Tela.
N3mepenne CKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
HaGnroneHue siBieHus: HHEpLUU.
HaGntonenue u3MeHeHus! CKOPOCTH ITPU B3aUMOJICHCTBUN TeIl.
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5. CpaBHEHME Macc MO B3aMMOJECHCTBUIO TEIL.
6. CnokeHue CHI, HallPpaBJICHHBIX 110 OJTHOMN MPSIMOH.
Jlabopamopmuvie pabomol u onvimol.
Omnpenenenre CKOPOCTH PAaBHOMEPHOTO BHKEHUS (IIapHKa B 5KUIKOCTH, MOJIETH JIEKTPUUECKOr0 aBTOMOOMIIA U TakK Jajiee).
Omnpenenenue cpeHel CKOPOCTH CKOJIBbKEHHsI OpycKa WM HIapuKa M0 HAKIIOHHOM IIIIOCKOCTH.
Onpenenenye MIOTHOCTU TBEPIOTO TeNa.
OmnbITHL, TEMOHCTPUPYIOIINE 3aBUCHMOCTD pacTshKeHUs (ehopMalun) MPYyKUHBI OT MPHIIOKEHHON CHJIBI.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIbI TPEHHSI CKOJIBKEHHSI OT Beca Tejla U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.
Pa311e.11 4. JlaBjieHHe TBEPABIX TeJl, }KMIKOCTell U ra3os.
Hasnenue. CiocoObl yMEHbIICHUS U YBEIMUCHUs JaBieHus. [laBieHue ra3a. 3aBUCUMOCTb JIaBJI€HHUs ra3za oT o0béma, Temneparypsl. [lepenaua
JaBIIeHHs] TBEPABIMH TEJIaMH, KUAKOCTSAMH | razamu. 3akoH [lackans. [THeBMaTndeckne MammHbl. 3aBUCUMOCTD JABICHHS KUJAKOCTH OT TITyOHWHBI.
I'mapocratuueckuit mapajgokc. Coobaromnyecs cocysl. I'uapaBinyecke MEXaHU3MBI.
Atmoctepa 3emnn u arMocdepHoe aaBieHHe. [IpuumHBI CymiecTBOBaHHMS BO3AYIIHOM obOosnouku 3emin. Ombit Toppuuermu. M3mepenue
aTMochepHOro naBieHHs. 3aBUCUMOCTh aTMOC(HEpPHOTro JaBJiIeHHsI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl muis n3mepenus: atMochepHOro JaBIeHHUS.
JleiicTBUE JKMIKOCTM M Tra3a Ha IMOTPYy>KEHHOE B HUX Tejo. BrlTankuparomas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Tei.
BoznyxomnnaBanue.

agrODdE

Hemoncmpayuu.
3aBUCUMOCTBD JABJICHUS I'a3a OT TEMIIEPATYPBHI.
[lepenada naBneHUs KUIKOCTHIO U Fa30M.
Coobmatommuecs: cocypl.
I'mppasinueckwmii npecc.
ITposiBnenue nefictBus aTMOCGHEPHOTO JaBIEHHUS.
3aBUCUMOCTD BBITAJIKUBAIOIIEN CHIIBI OT 00BbEMA MOTrpyKEHHOM YaCTH Teja U MIIOTHOCTH JKUIKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue miaBanus Tel: MJIaBaHUE WK TOTPYKEHHUE TeN B 3aBUCMMOCTU OT COOTHOIIEHUS TNIOTHOCTEH Tesa U KUAKOCTH.
Jlabopamopuvie pabomovl u onvimol.
HccnenoBanue 3aBUCMMOCTH Beca Tejia B BoJie 0T 00bEMa MOrpyKEHHOMN B )KUIKOCTh YaCTH TeJa.
Onpenenenre BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B KHUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEH CHUIIBI, JEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MACCHI TENA.
OMnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAJIKUBAIOLIEH CUJIBI, IEHCTBYIOLIEH HA TEJIO B XKHUJIKOCTH, OT 00BEMA MOTPYKEHHOHN B JKUIKOCTh
YacTH TeNa U OT IJIOTHOCTH KUAKOCTH.
. KonctpynpoBanue apeoMeTpa niv KOHCTPYHPOBAHUE JIOJKU U ONPENETICHHUE €€ TPY30MO0ABbEMHOCTH.
Pasne.ﬂ 5. PaboTa ¥ MOIIIHOCTH. JHEPIrUsl.
Mexanunueckas pabota. MOITHOCTb.
ITpocTbie MexaHU3MBI: pblYar, OJ0K, HAaKJIOHHAs IUIOCKOCTh. IIpaBuino paBHoBecus prluara. [IlpumeHeHne nmpaBuia paBHOBECUS pblyara K OJIOKY.
«3omnotoe npaBuioy Mexanuku. KIIJ] mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.
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Mexannueckas sHeprus. KuHernueckas u noTeHLManbHas 3Heprus. lIpeBpaiieHue oIHOTrO BHJAa MEXAHWYECKOW 3HEPIUU B JPYroul. 3akoH
COXpaHEHUs DHEPIUH B MEXAHUKE.

Jemoncmpayuu.
1. TIpumepsl IpOCTHIX MEXaHU3MOB.
Jlabopamopmuvie pabomol u onvimol.
1. Omnpenenenue paboOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHHUH Te€Ja 110 TOPU30HTAIBHON OBEPXHOCTH.
2. HccrnenoBanue ycrnoBHid paBHOBECHS pblyara.
3. Hsmepenne KIIJI HaKIOHHOM MJIOCKOCTH.
4. W3ydeHue 3aKOHA COXPaHEHUSI MEXAaHUYECKOUN SHEPTUU.
8 KUIIACC

Pasnea 6. TenuioBble siBJIeHUS.

OCHOBHBIE TOJOKEHUSI MOJEKYJSIPHO-KMHETUYECKOM TEOpHH CTPOEHMs BemiecTBa. Macca u pa3Mepbl aTOMOB M MOJIEKYJI. OIBITHI,
MIOITBEP K IA0LIME OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOW TEOPHUH.

Mogenu TBEPAOro, KUAKOrO M ra3oo0pa3sHoro coctossHuil BemiectBa. Kpucramnnueckue u amopdubeie Tena. OObsICHEHHE CBOMCTB Ta3oB,
AKHUAKOCTEN U TBEP/BIX TEJl HA OCHOBE MOJIOKEHUHM MOJIEKYJIIPHO-KMHETHUYECKOM Teopuu. CMaunBaHUe U KaUJUISIPHBIE sIBJIeHUS. TenaoBoe paciiupeHue
U CXKaTHe.

Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBbIO TEIUIOBOTO IBMKEHMs dacTUll. BHyTpeHHss sHeprus. CrnocoObl M3MEHEHUS BHYTpPEHHEU
SHEpIuu: Temjonepeaaya U copepiueHre padoTel. Buasl Temonepeaauu: TemIONpPOBOIHOCT, KOHBEKIUS, U3TyYSHHE.

KonnuecTBo TemnoTel. Y aenbHas TEINIOEMKOCTD BellleCTBa. 1erI000MeH 1 TEIIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOro OanaHca. [1naBnenue u
OTBEpACBaHNE KPUCTAIUIMYECKUX BEIIECTB. YIenbHas TeruioTa ruiaBineHus. [lapooOpazoBanue u xonaeHcanus. Mcnapenune. Kunenuwe. VYpenbHas
TeIU10Ta NapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO J1aBJICHUS.

Brnaxnocts Bo3ayxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIJI0TA CTOPAHHUSL.

[Tpunnume! padote! TernoBbix aurareneit KI1/1 rerioBoro asurarens. TerioBble IBUTATENN U 3aIIUTa OKPYKAIOIICH CPEIb.

3aK0H COXpaHEeHUs U MPEBPALIEHHS SHEPTUU B TEIUIOBBIX IIpoIeccax.

Hemoncmpayuu.
Ha6mronenne 6poyHOBCKOTO JTBHYKEHUS.
Ha6monenue nuddysun.
HabGmronenue siBeHnii cMauyuBaHUsI M KalTWJUISIPHBIX SIBJICHU.
HabumroieHre TemioBoro paciipeHus Ted.
N3menenune naBiaeHus ra3a mpu K3MEHEHUH 00bEMa M HAarpEBaHUH W OXJIAXKICHHH.
[IpaBwiia u3MepeHus TeMIepaTyphl.
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7. Bunbl Temionepenayu.
8. OxyaxxaeHue npu COBEPIICHUU PadOTHI.
9. HarpeBanue npu COBEpIICHUH PAOOTHI BHEIIHUMH CHUIIAMHU.
10. CpaBHeHUE TEIIOEMKOCTEH pa3IMYHbIX BEIIECTB.
11. HaGnroieHre KUTIEHUSI.
12. HaGmroeHre nocTOsSHCTBA TEMIIEPaTypbl IPU IJIaBICHUU.
13. Mojenu TeIIOBBIX IBUTATEICH.
Jlabopamopuusie pabomot u onvimul.
OnBITHI 10 OOHAPYKCHHUIO TEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSDKEHUS.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAIIOB [IOBAPEHHOM COJIM WM caxapa.
OmnbITH IO HAOTIOIEHHUIO TETUIOBOTO PACIIMPEHHS T'a30B, )KUKOCTEH 1 TBEPBIX TEL.
Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE MITIPHIIA.
OneIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JaBJIEHUS BO3/yXa OT €ro 00bEMa U HarpeBaHUs WK OXJIaKICHUS.
[IpoBepka rumoTe3bl TMHEHHOW 3aBUCUMOCTH ITTMHBI CTOJIOMKA KUKOCTH B TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
Habnronenne n3MeHeHus BHYTPEHHEH SHEPTUH TeJla B pe3yiIbTaTe TeIUIoNepeadn U padOThl BHEIIHUX CHIL.
HccnenoBanue siBieHus TEIooOMeHa MpU CMEIIMBAHUH XOJIOIHOM U Topsiueid BOJBI.
Onpenenenre KOIMYECTBA TEIJIOTHI, IOJIYYEHHOTO BOJIOM MPU TEIIIOOOMEHE ¢ HArPEThIM METAIIIMYECKUM LIUJIMHAPOM.
0. Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.
1. UccnenoBanue mpolecca UCTIapeHUsl.
12. OnpeneneHne OTHOCUTENBHON BIKHOCTH BO3yXa.
13. Onpenenenne ynenbHON TETUIOTHI IJIABICHUS JIb/IA.

Paspen 7. DiiekTpu4ecKkue 1 MATHUTHBIC SIBJICHHS.

Dnektpuzanys Ten. JBa poaa snekTpuueckux 3apsnoB. BzanmoseiicTBue 3apskeHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTD CHIIBI B3aUMO/I€H CTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apSI0B U PACCTOSHUS MEKIY TEIaMH).

OnexTpuueckoe nosie. Hanpspk€HHOCTD 3ekTpuyeckoro nosst. [IpuHImn cynepno3unum 3JeKTpUUEcKUX Mojel (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snextpuueckux 3apsiioB. DIeMEHTapHbINA dnekTpuueckuil 3apsia. Ctpoenue aroMa. [IpoBOAHUKY U TUAAEKTPUKU. 3aKOH COXPAHEHUS
ANIEKTPUYECKOTO 3aps/a.

DNEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS MIEKTPUIECKOTO TOKA. ICTOUHUKH OCTOSITHHOTO TOKA. J[eliCTBUS STIEKTPHUECKOT0 TOKA (TETIOBOE,
XUMUYECKOE, MATHUTHOE). DJIEKTPUICCKUN TOK B KUJKOCTAX U Ta3ax.

Onektpuueckas 1enb. Cuia Toka. DekTpruieckoe HanpsbkeHue. CopoTUBIICHUE MPOBOAHUKA. Y IGIbHOE CONPOTUBIICHUE BelllecTBa. 3akoH OMa
1uig ydacTtka uenu. [locienoBaTenbHoe U apajjieibHOE COEAMHEHNE IPOBOIHUKOB.

PabGora u MOIIHOCTB dNEKTpHUecKOro Toka. 3akoH J[xoyns—JIeHna. DIeKTpuyecKkue Menu U MOTPEOUTENN DIIEKTPUUYECKONW IHEPTHH B OBITY.
Kopotkoe 3ambikanue.

[TocTostHHbIE MarHuThl. B3anmoelicTBre MOCTOSHHBIX MarHUTOB. MarHuTHoe moJsie. MarHutHoe 1nosie 3eMiId M €ro 3HayeHue IS JKU3HHU Ha
3emie. OnbIT OpcTena. MarHuTHOE MOJIE ANEKTPUUECKOTo ToKa. [I[puMeHeHne 3J1IeKTPOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIs1 HA TPOBOIHUK
C TOKOM. DJIEKTPOJBUraTeNb MOCTOSHHOTO TOKA. MCcroyib30BaHKE 3IEKTPOIBUraTEIeH B TEXHUUECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omnertel @apanes. SBnenue snexkrpoMarauTHOW nHAyKuK. [IpaBumno Jlenma. DnekrporeHeparop. CriocoObl MOMyYEeHHS dJIEKTPUUECKONW SHEPTHUH.
DNEKTPOCTAHIINH Ha BO30OOHOBIISEMBIX HCTOYHUKAX YHEPTHH.
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Jemoncmpayuu.
DnexTpu3aius Tel.
JIBa pojia 2JIEKTPUUECKUX 3apsi0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOTIA.
DnexTpocTaTUuecKas HHIYKIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsII0B.
[IpOBOIHUKY U TUBIEKTPUKH.
MonennpoBaHuE CUIIOBBIX JIMHUHN 3JIEKTPHUUECKOTO MOJIS.
HcToYHNKH TOCTOSHHOTO TOKA.
JIeMCTBUS SIIEKTPUUECKOTO TOKA.
0. DneKTpUYeCKHid TOK B )KHUIKOCTH.
. ['a30BBbIi1 pa3psia.
12. 3mepeHune CHITbI TOKa aMIIEPMETPOM.
13. U3mepenue 31eKTpUIeCcKOro HapsKeHUs BOJIBTMETPOM.
14. Peoctat u Mara3uH CONPOTUBIICHUI.
15. B3aumonelicTBHE OCTOSTHHBIX MAarHUTOB.
16. MopenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHUS TTOJTIOCOB MarHUTa.
17. MopenupoBaHre MarHUTHBIX TOJIEH MTOCTOSTHHBIX MArHUTOB.
18. OmeIT Dpcrena.
19. MarautHoe noJje ToKka. JIeKTPOMarHur.
20. JleficTBME MAarHUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM.
21. DneKTpoABUraTENb MOCTOSHHOTO TOKA.
22. ViccnenoBaHue SIBJICHUS 3JICKTPOMArHUTHON WHTyKITHH.
23. OnbiTel Dapanes.
24. 3aBHCUMOCTD HAITPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOSHHKHOBCHHS.
25. DeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomsl u onvimol.
OnbITHI 10 HAOTIOEHHUIO SIEKTPU3AIUH T€T HHIYKIIMEH U IPU COMTPUKOCHOBEHUH.
HccnenoBanue AEMCTBUS DIEKTPUIECKOTO OIS HA TPOBOTHUKHU U AUDJICKTPUKH.
COopka u mpoBepKa padOThI STEKTPUUECKOH IeTH MOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHue CUIbl TOKA.
N3mepenue u peryavpoBaHuEe HAMPSKEHUSL.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.
OMBITHI, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTb 3JEKTPUUYECKOTO COMPOTUBIICHHS MPOBOJHUKA OT €r0 JIMHBI, IO MOMEPEYHOr0 CEYEHUs U
MaTepuana.
8. Tlpomepka mpaBuia CIOKEHUS HAMPSHKEHUH MPU MOCIEI0BATEILHOM COSAMHEHHUU BYX PE3UCTOPOB.
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9. IIpoBepka mpaBuiia JUIst CUIIBI TOKA MPH NMapaJuIETbHOM COSTMHEHUN PE3UCTOPOB.

10. Onpexnenenue paboOThI AIEKTPUUECKOIO TOKA, HIYLIETO Yepe3 Pe3UCTOpP.

11. OnpeneneHne MOIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIYILIETO Yepe3 JIAMIIOUKY, OT HalpsHKEHUs Ha HEH.

13. Onpenenenne KIIJl narpeBarens.

14. NccnenoBaHre MarHUTHOTO B3aUMOJIEHCTBUS TIOCTOSIHHBIX MarHUTOB.

15. M3yueHne MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB TPU UX OObEMHEHUH U Pa3/ICICHUH.

16. MccnenoBanue AeHCTBUS 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITl, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIbl B3AUMOAEUCTBUS KaTYLIKU C TOKOM M MarHUTa OT CUJIbl TOKA W HAIlPaBJIEHUs TOKA B KaTYILKE.
18. N3yuenue neiicTBUss MarHUTHOTO T10JIs1 HA TPOBOJIHUK C TOKOM.

19. KoHctpyupoBaHue u u3y4eHue padoThl JIEKTPOABUTATEIIS.

20. Usmepenne KIIJI amekTpoaBuraTeIbHOM YCTaHOBKH.

21. OnBITHI IO UCCIIEIOBAHMIO SBJICHUS DJIEKTPOMArHUTHON MHAYKIWU: UCCIIEJOBAHNE N3MEHEHHI 3HAYCHUS ¥ HANIPABJICHUS MHYKIIHOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJIeHUs.

Mexanuyeckoe JaBukeHue. MarepuanbHas Touka. Cucrema ortcuéra. OTHOCHTENBHOCTh MEXAaHMUYECKOTO JBUXKEHHUA. PaBHOMepHOe
npsIMOJTMHEIHOE NIBIbKeHHne. HepaBHOMeEpHOE npsiMoTnHeHOe nBMKeHHe. CpelHsIsl 1 MTHOBEHHAsI CKOPOCTH TeJa MPYU HEPaBHOMEPHOM JIBHKEHUH.

Yckopenue. PaBHoyckopeHHOE npssMonnHerHoe nBrxkeHne. CBoOonHoe mageHue. OnbIThl [anumes.

PaBHOMepHOE ABMXKEeHUE TI0 OKpy)HOCTH. [lepnoa u yactora obpamenus. Jluneinas u yrimoBast ckopoctu. LIeHTpocTpeMHUTENIbHOE YCKOPEHHE.

ITepsbiit 3akoH Hbrorona. Bropoi 3akon Hetorona. Tperuit 3akon Herorona. [IpuHuun cynepnosunuu cui.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHs CKOJIbKEHHUS, CUjla TPEHUSI TIOKOS, IPYTHe BUIbI TPEHUS.

Cuna TsSOHKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpeHHe cBoOoaHOro maaeHus. [[Buxenne muaHeT Bokpyr Comnua. [lepBas kocMudeckas
cKkopocTb. HeBecoMOCTh 1 IeperpysKu.

PaBHOBecue MatepuanbHO TOYKU. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tela ¢ 3aKPEIUIEHHON OChIO BpalleHHs. MOMEHT CHIIBI.
LlenTp TsoxecTu.

Nmnynse Tena. U3menenue umiynbca. IMnyinbe cuibl. 3aKOH COXpaHEHUs! UMITyJibca. PeakTuBHOE JBUKEHUE.

Mexanudeckas paboTa U MOIIHOCTh. PaboTa CUil TSDKECTH, YNPYyrocTu, TpeHus. CBsi3p 3HEpruu U paboThl. [loTeHImanpHas SHEprus Tena,
MOAHATOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHlnanbHas sHeprus cxaToil npyxuHbl. Kunetnueckas sueprusi. Teopema 0 KHHETHYECKOM SHEPTUH. 3aKOH
COXpPAHEHUS MEXAHUYECKON SHEPTUH.

Jemoncmpayuu.
HaGmronenne MexaHM4eCKOTo ABMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TENl OTCUETA.
CpaBHeHME MyTel U TPACKTOPUM IBHKEHUSI OJJHOTO M TOTO K€ TeJa OTHOCUTEIBHO Pa3HbBIX TEJl OTCUETA.
N3mepenne CKopoCTH U YCKOPEHUSI MPSIMOJIUHEHHOTO ABUKCHUS.
HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JABUKEHUSI.
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5. HabGmronenue qBUXKEHHS TeJa MO OKPYKHOCTH.

6. HaOmioneHne MexaHWYECKUX SIBJICHHH, MPOMCXOAAMMX B cucteMe orcuéra «Tenmekkay mpu e€ paBHOMEPHOM M YCKOPEHHOM BIKCHHU
OTHOCHUTEJIEHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTBH YCKOPEHHUS TeJla OT MAcChl TeJla U ICHCTBYIOIICH Ha HErO CUJIBL.

8. Habmionenue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEI.

9. H3meHeHwue Beca Tea NpU YCKOPEHHOM JIBUKECHHH.

10. ITepenaya uMITysbca Mpu B3aMMOACHCTBUH TEJL.
11. TIpeoOpazoBaHus SHEPTHH MPU B3aUMOJICHCTBUU TEll.
12. Coxpanenue UMITyJIbCa MIPH HEYTIPYTOM B3aUMOJICHCTBUU.
13. CoxpaHenue uMIyibca npu abCoNOTHO YIIPYTroM B3aUMOICHCTBUH.
14. HabGnroenue peakTHBHOTO JIBUKCHUSI.
15. CoxpaHeHre MEXaHUYECKON SHEPTrUuu Mpu CBOOOIHOM Ma/ICHUH.
16. CoxpaneHnne MEXaHUYECKON SHEPTUH MPH JBM)KEHUH TeJa 0] IEHCTBUEM NPy KUHBI.
Jlabopamopuusie pabomot u onvimel.
KoHncTpyupoBanue Tpakra 1Jis pa3roHa U JajibHEHIero paBHOMEPHOI O ABM)KEHHUS IApUKa UITH TEJIEKKH.
Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUS OpyCcKa WM JBUKESHHS IIapUKa 110 HAKJIOHHOM MJIOCKOCTH.
Onpenenenre yCKOpeHus Tejla Ipy PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM JIBU)KEHUU 0€3 HaualbHOM CKOPOCTH.
[IpoBepka rUMoOTE3bl: €CAM NMPU PAaBHOYCKOPEHHOM JBM)KEHHWU O€3 HayalbHONW CKOPOCTH IyTH OTHOCSTCS KakK psii HEYETHBIX 4YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIBHOTO JTaBJIECHMUS.
Onpenenenne ko3 duineHTa TpeHus: CKOIbKEHHS.
Onpenenenne KECTKOCTU NPYKUHBIL.
Onpenenenne pabOThI CHIIBI TPEHUS IIPH PABHOMEPHOM JBH)KEHUU Te€Ja MO0 TOPU30HTAILHONW MOBEPXHOCTH.
10 Onpenenenne pabOThI CHIIBI YIPYTOCTH IPU NOIBEME IPy3a € UCIOIb30BAaHUEM HETIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. M3yuenue 3aKoHa COXPAHEHUS SHEPTHH.
Pa3zpnen 9. Mexanuyeckue KoJ1e0aHUs U BOJIHBI.
KonebarenbHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTHKHU KOJIeOaHU: Iepro/], 4acToTa, aMIUIUTy1a. MaTeMaTu4ecKuid U NPy >KUHHBIA MasTHUKH.
[IpeBpanienue sHEPTUN PH KOJICOATETHHOM JIBHKCHHUH.
3aryxatomue KosnebaHusa. BruiHyxneHHble Kosebanusi. PezoHanc. Mexanndeckue BosHbI. CBOWCTBa MexaHMUYeCKMX BOJIH. IIpomonbHble u
norepeyHble BOJIHBL. JIJTMHA BOJIHBI U CKOPOCTH €€ pacrpocTpaHeHus. MexaHuyecKre BOJIHbI B TBEPAOM Telle, CeCMUYECKHE BOJIHBI.
3ByK. 'poMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk U yIbTpa3ByK.
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Hemoncmpavyuu.
1. HaGmroneHue koneOaHUM T MO/ IeWCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.
2. HaGmrogenue xonebanuii rpy3a Ha HUTH M HA TIPYKHUHE.
3. HabmioneHnue BhIHYKICHHBIX KOJICOAHUH U pe30HaHCa.



4. PacnpocTpaHeHue NPOAOJIbHBIX U NONEPEYHBIX BOJIH (HAa MOJEIN).
5. HalGnrogeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHYECKHI1 pe30HaHC.
Jlabopamopuusie pabomot u onvimol.
Onpenenenre 4acToThl ¥ epuo/ia KouedaHuil MaTeMaTH4ECKOI0 MasiTHUKA.
Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil Mpy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH NIEpUOAA KOJIEOaHN IOIBEUIEHHOI'O K HUTH I'py3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IIepUoAa KojeOaHUl NPy KMHHOTO MasiTHUKA OT Macchl Ipy3a.
IIpoBepka HE3aBUCHMOCTH IIEpUOJIa KOJIeOaHU Irpy3a, IIOABEUIEHHOI'O K HUTH, OT MacChl rpy3a.
OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh TIEpro/ia KoieOaHui Mpy>KMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI.
. 3mepenue yckopeHusi CBOOOIHOTO TaICHHUS.
Paane.ﬂ 10. DJyIeKTPOMATHUTHOE T10JI€ H 3JIEKTPOMATHUTHbIE BOJHBI.
DNEeKTPOMarHuTHOE IoJie. DJIEKTPOMarHuTHhIE BOJIHBI. CBONCTBA 3JE€KTPOMarHUTHHIX BOJIH. [lIkana anekrpomMarHuTHBIX BOJH. Mcnonp3oBaHue
ANEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

NogakownpE

Hemoncmpayuu.
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomsl u onvimol.
1. M3yueHue cCBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIIBHOTO TeledoHa.
Pa3nen 11. CBeToBbIE sIBJIEHUS.
JIyueBas monens cBeta. Mcrounuku cBera. [Ipsmonuueiinoe pactipoctpanenue cBera. 3atMenust Connua u JIynel. Otpaxxkenue ceera. [lnockoe
3epKayio. 3aKOH OTPaKCHHS CBETA.
[Ipenomnenue cBera. 3akoH npejomiieHus cBeta. [lonHoe BHyTpeHHee oTpakeHue cBeTa. Vcnoab30BaHue MOTHOTO BHYTPEHHETO OTPAKEHUS B
ONITHYECKUX CBETOBOJIAX.
Jlunza. Xop mydeit B mun3ze. Ontuyeckas cucreMa (oToanmnapara, MUKPOCKOIa M Teleckona. [ a3 kak ontudeckas cucreMa. biam3opykocTts u
JATbHO30PKOCTb.
Pasnoxxenue 6emoro ceera B criekTp. OnbiTel HptoToHa. CriojkeHHe CIIEKTPaTbHBIX IIBETOB. Jlucepcus cBeTa.

Hemoncmpayuu.
[IpssMOnMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxeHue cBera.
[Tonydenue n300pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.
OnTruyeckuil CBETOBO/I.
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Xon ydeit B cobuparoieit TuH3e.
XoJ aydeil B pacCerBaroIeu JIMH3E.
[Tonmyuyenne n300paXkeHUIA C ITOMOIIBIO JTMH3.
[Tpunnun neiicTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
10 Mopnens rnasa.
11. PasznoskeHue 6€0ro cBeTa B CIICKTP.
12. TTonyyenue 6e10r0 CBETa MPH CIIOKEHUH CBETa Pa3HBIX 1IBETOB.
Jlabopamopuusie pabomot u onvimul.

HccnenoBanue 3aBUCMMOCTH yIila OTPaXXEHUsI CBETOBOTI'O JIy4a OT yIJla MaJeHusl.

N3yyenne xapakTepuCTHK H300pakeHUs MTpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yIJla PEJIOMIIEHHS CBETOBOTO JIy4a OT YIJIa MaJ€HHs Ha FPAHULE «BO31YX—CTEKIIO».

[Tonydenue n306pakeHuii ¢ TOMOIIbIO COOMPAIOIIEH TUH3HI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.

OnBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OMNBITHI 1O BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU WX HAOIIOJICHUN Yepe3 IIBETOBBIC (DUIBTPEHI.
Paane.ﬂ 12. KBanToBbI€ IBJICHHUS.
Omneitel Pezepdopaa u manerapnas mojaens atoma. Mojens aroma bopa. Ucnyckanue u nornomienue ceera atomoM. KBautel. JIuHeituatoie
CHEKTPHI.

PannoaktuBHOCTE. Anb(a, OeTa- u ramma-uzinydenus. Ctpoenue aromHoro siapa. Hyknonnas monens aromHoro siapa. M3oronsl. PannoakTuBHbie
npeBpamieHus. [lepuon nonypacnana aTOMHBIX 1€Ep.
SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsIOBOIO M MAaCCOBOTO YHCE. DHEPrusl CBSI3M aTOMHBIX sijiep. CBs3b Macchl M dHEpPruu. Peakimu

cuHTe3a U aeneHus saep. Mcrounuku sHeprun CoJsiHLA U 3BE3L.
AnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4YEHUIN Ha )KMBBIE OPTaHU3MBI.

©o~N>

NogakrownE

Jemoncmpayuu.

CIeKTphl U3ITyYeHUS U TIOTJIOIICHUS.

CrieKTphl pa3yYHbIX Ta30B.

CnekTtp Bomopoaa.

HaGmonenue TpekoB B kamepe BunbcoHa.

Pabora cuérurka MOHH3UPYIOIINX U3TYUCHHM.

Peructparus u3nydeHus: NpupOIHBIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopuusie pabomot u onvimul.
1. HalGmroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB M3TYUCHHUS.
2. HccnenoBaHue TPEKOB: U3MEPEHUE YHEPTUH YACTHUIIHI IO TOPMO3HOMY Ty TH (110 oTOrpadusim).
3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTENBHO-00001IAKOIMIA MOAYJIb.
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[ToBTOpUTENBEHO-0000IIAIONTNI MOTYTb MTPEeIHA3HAYEH JUII CUCTEMaTH3aluy U 0000IIeHUs IPEIMETHOTO CO/IEPKAaHMs U OMBITA JEATEITbHOCTH,
NpUOOPETEHHOTO NPH W3YyYCHHWH BCEro Kypca (HM3MKH, a TaKXkKe IS MOJrOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY S5K3aMEHY IO (HU3MKE IS
o0yyJaromuxcs, BRIOPaBIIMX 3TOT yUEOHBIH MpeaMeT.

[Tpn u3y4eHNH AaHHOTO MOIYJSI PEANN3YIOTCA M CHCTEMAaTH3UPYIOTCS BUIBI JICSITEIBHOCTH, HA OCHOBE KOTOPBIX 00ECIICUMBACTCS JOCTHKCHUE
NPEIMETHBIX W METANpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB OOy4YeHHs, (HOpMHUpPYETCS €CTECTBEHHOHAy4YHas TPAMOTHOCTb: OCBOCHHE HAYYHBIX
METO/IOB HCCJICI0OBAHNUS SBICHUH PUPO/IbI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (pU3nvecKue sIBICHHS, IPUMEHSIS IOTyYEeHHbIC 3HAHUS, PELIaTh
3aJ]auy, B TOM YHCJIe KaYeCTBEHHBIE M SKCIIEPUMEHTAIbHBIC.

[TpuHIMNIHATBHO AEATEIFHOCTHBIN XapaKkTep JaHHOTO pa3/ielia Pean3yercs 3a C4ET TOro, YTO 00YUaIOUIHecs BRITOIHSIIOT 3a/IaHNs, B KOTOPBIX UM
IpeAsIaraeTcs:

Ha OCHOBE TOJIyYEHHBIX 3HAHUH Paclo3HaBaTh U HAYYHO OOBSICHATH (PU3NUECKHE SBICHHS B OKPYXKAIOLIEH IPUPOJIE ¥ IOBCETHEBHOM KHU3HU;

MCTIOJIB30BATh HAYYHBIE METO/IbI MCCIIEIOBAHUS (PU3UUECKUX SIBIICHH, B TOM YHCIIE [T IIPOBEPKHU TMITOTE3 U TIOTYYECHHUS TEOPETUIECKUX BBIBOIOB;
OOBSCHATH HaydHBbIC OCHOBBI HanOoJiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOTMH, HAalpUMeEp, MPAaKTHUYECKOrO HMCIOJB30BAHUS Pa3IMIHBIX
MCTOYHHUKOB YHEPTUU Ha OCHOBE 3aKOHA IPEBPAIICHUS U COXPAHEHHS BCEX U3BECTHBIX BHIOB YHEPTHU.

INIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA IIPOTPAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30BAHUA

N3yuenne ¢u3MKN Ha ypOBHE OCHOBHOI'O OOIEro oOpa3oBaHMs HAIMPABICHO HA JOCTH)KEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX
o0pa30BaTeNbHBIX PE3YIIbTATOB.

B pesynbTare uzyueHust pU3MKM Ha ypOBHE OCHOBHOI'O 0011ero 00pa3oBaHus y odydaromierocs 0yayT COPMHUPOBAHBI CIEYIONIUE INYHOCTHBIE
PE3YIbTATHI B HaCTU:

e 1) NaTpHOTHYECKOr0 BOCIIMTAHMA:
e —IMpOSIBJIIEHNE UHTEpECca K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (prU3HuecKoi HayKH;

e —IIEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;
e 2) rpaskAAHCKOIr0 H yYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
e —TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYK/I€HUU OOIIECTBEHHO 3HAYUMBbIX U ATUUYECKHUX MTPOOIJIEM, CBSI3aHHBIX C TPAKTUUYECKUM IPUMEHEHUEM

TOCTUXKEHUH (PU3UKH;

e —OCO3HaHHWE BaXHOCTH MOPAIbHO-3TUYECKHUX MPUHIIUIIOB B AEATEIBLHOCTH YUEHOTO;

e 3)3CcTETHYECKOro BOCIIMTAHMS:

e —BOCHPHITHE ICTETUUECKUX KAa4eCTB (PU3MUECKON HAYKH: €€ TApMOHHYHOTO MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH,

e 4) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

e —OCO3HaHME LEHHOCTH (UINYECKOM HAayKh KaK MOIIHOIO HMHCTPYMEHTa MO3HAHHWS MHpAa, OCHOBBI Pa3BUTHS TEXHOJOTHH, BaKHEHIIeH
COCTABJISIOLIEH KYJIbTYpHI,

e —pa3BUTHE HAYYHOMU JHOO03HATEIHLHOCTH, HHTEpPECA K UCCIIEA0BATENbCKON e TENbHOCTH;

e 5) popMupoBaHus KyJbTYPbI 310POBbS U IMOIMOHAIBHOIO 0J1aTONMOTyYHA:



— OCO3HaHWE IIEHHOCTU 0€30IacHOr0 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE, BAXKHOCTH MPaBUJI 0€30MaCHOTO MOBEACHUS Ha
TPaAHCIIOPTE, HA JOPOTaX, C JIEKTPUUECKUM M TEIUIOBBIM 000PYI0OBAaHUEM B JIOMAITHUX YCIOBHSIX;

— c(hopMUPOBAHHOCTH HaBbIKa peIeKCHH, MPU3HAHUE CBOETO ITpaBa Ha OMMOKY M TAKOTO YK€ IpaBa y IPYyroro 4eI0BeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

—aKTHBHOE Y4YacTHE B PEIICHUU MPaKTUYECKHX 3a/1ad (B paMKax CeMbH, 00pa30oBaTEIbHON OpraHU3allid, TOpojaa, Kpas) TEXHOJIOTHYSCKON U
COLIMATILHOW HANIPABIIEHHOCTHU, TPEOYIOIINUX B TOM YHCIIC U (PU3NIESCKUX 3HAHUH;

—MHTEPEC K MPAKTHIECKOMY M3YUYCHHIO POPECCHiA, CBI3aHHBIX C (DU3HUKOIA;

7) 3K0JI0ru4eCcKOro BOCIMTAHMS:

— OpUEHTAIMSI Ha TIPUMEHEHUe (PM3MUSCKUX 3HAHUHN JUTS PEIICHHSI 33729 B 00JIACTH OKPYIKAIOMICH CPe/Ibl, IUIAHUPOBAHUS MTOCTYITKOB U OI[CHKU
HX BO3MOXHBIX ITOCJICICTBHI JIJIs1 OKPYIKAIOIICH CPEbL;

— OCO3HAHUE TJIO0ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U IyTel UX pelicHus;

8) ajanTannu K U3MEHSIOIMMCS YCJIOBHAM COLMAJIBLHON U MPUPOIHOM Cpebl:

—IOTPEeOHOCTH BO B3aUMOICHCTBUH IIPH BBHITTOJIHCHUH UCCIIEAOBAaHUH M TPOCKTOB (PM3HUECKOM HAIIPaBICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM
JPYTHX;

— MTOBBIIICHUE YPOBHS CBOEH KOMITIETEHTHOCTH Yepe3 MPAKTUYECKYIO NeATEIHHOCTD;

—TOTpeOHOCTh B (POPMHUPOBAHUK HOBBIX 3HAHUM, B TOM YHUCIIE GOPMYIHPOBATh UJIEH, TOHATHS, TUIIOTE3bI O (PU3NUECKUX 00BEKTAaX U SBICHUSX;
— 0CO3HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00JIaCTH (PU3UKH;

— IJITAHUPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETCHUH HOBBIX (PU3MUECKUX 3HAHUM;

— CTPEMJICHHE aHAJM3UPOBATh W BBISIBIISATH B3aUMOCBSI3H MPUPOJBI, OOIIECTBA M YKOHOMHUKH, B TOM YHCJIE C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHUIM;

— OIIEHKA CBOUX JICUCTBUH C YUETOM BIIHMSHUS HA OKPY’KAOIIYIO CPEY, BO3MOXKHBIX IT100abHBIX MOCIEICTBHA.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesyapraTe ocBoeHus mporpamMmbel 10 (PU3MKE HAa ypOBHE OCHOBHOTO o00miero oOpa3oBaHusi y oOydaromerocss OymayT

c(OopMHpOBaHbEI MeTanpeAMeTHbIe Ppe3yJbTaThbl, BKJIIOYAIOUIME I103HABATEIbHbIE YHUBEPCAIbHbIE Y4eOHbIE JCWCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaJbHbIe yueOHbIE AEUCTBUS, PETYIATUBHbIE YHUBEPCATIbHBIE yueOHbIE ACHCTBHUS.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC Y4eOHbIC NelCTBUS

Ba3oBrble Jjornueckue aeiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIECTBEHHBIC MIPU3HAKNA OOBEKTOB (SBICHHA);
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(pUKALIMU, OCHOBAHUS 1151 0000IIEHNS U CPABHEHUS;



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMBIX (aKTaX, JAHHBIX U HAOIIOICHUSX, OTHOCSIIHNXCS K (PU3HMUECKUM SBICHUSIM;
BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBS3H MTPU U3yUYEeHUU (PU3NYECKUX SBJICHHM U ITPOLIECCOB, AENATh BHIBOJBI C HCIIOIb30BAHUEM J€TyKTUBHBIX
Y MHAYKTUBHBIX YMO3AKIIOUCHUHN, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3X (PH3NIECKUX BEITUYUH;

CaMOCTOSITENIFHO BBIOMpaTh croco0 perieHust yueOHoM (u3nueckoil 3ajaun (cpaBHEHHE HECKOJIBKMX BapUaHTOB PEIIEHUs, BHIOOp Haunbosee
MOAXOSIIETO C YYETOM CaMOCTOSITEIbHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCcKue AeCTBHSA.

HCIOJIb30BAaTh BONPOCHI KAK MCCIIEA0BATENBLCKUIA HHCTPYMEHT MO3HAHMUS;

MIPOBOAUTH 10 CAMOCTOATEIHLHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIIOKHBIN (PU3NYECKUIN IKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeI0OBaHIE (PU3UUECKOTO
SIBJICHUS;

OLICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTHh MH(POPMAIIHIO, TOJTYYSHHYIO B XOJI€ UCCIIEI0BAHUS I SKCIIEPUMEHTA;

CaMOCTOSITEIILHO (POPMYITUPOBATH 00OOIIECHUS M BEIBOJIBI 110 pe3yJIbTaTaM IMPOBEIEHHOTO HAOIIOACHHUS, OTIBITA, UCCIICTOBAHUS;
MIPOTHO3UPOBATh BO3MOXKHOE JalibHENIIee pa3BUTHE (DPU3MUECKUX MPOILIECCOB, a TAKXKE BBIIIBUTaTh MPEATOIOKEHUS 00 X Pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ undopmanmueii:

MPUMEHSTH Pa3IMYHbIE METOJIbI, HHCTPYMEHTHI M 3aIPOCHI ITPH MOUCKE U 0TOOpE MH(OPMAIMH WM JAHHBIX C YYETOM MPEUIOKEHHONW yueOHOM
¢buznueckoil 3a1auu;

aHAJM3UPOBATh, CUCTEMATH3HPOBATh U HHTEPIIPETUPOBATh HH(POPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpEACTaBICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (GOpMY Mpe/ICTaBIeHHs HHPOPMALUK U WILTIOCTPUPOBATh pelllaeMble 3a/1a4ul HECTOKHBIMHU CXEMaMH,
auarpamMMmamM, HHOUM rpadukoil 1 uX KOMOMHAIUSIMH.

KomMyHHUKaTHBHBIe YyHHBepcaJbHble Y4eOHbIe el CTBHA:

B X0JIe 00CyX/IeHNs yueOHOro MaTepuraa, pe3yJbTaToB J1a00paTOpHbIX padOT U MPOEKTOB 3a/1aBaTh BOMPOCHI O CYIIECTBY 00CYKIa€MON TEMBI
U BBICKA3bIBaTh UJIEH, HALIEJICHHBIEC HAa PEellICHHUE 3a7auil U MoJiiep KaHue OaroxenaTeaIbHOCTH OOLIeHHUS;

COIIOCTABJIATH CBOU CYXJIECHHUS C CYKACHUSIMH IPYTMX YYaCTHUKOB JHMajora, 0OHapy>KMBaTh Pa3IMyMe U CXOJCTBO MO3ULIUH;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IIMCbMEHHBIX TEKCTaX;

MyOJIUYHO MPEACTABIATH PE3YJIbTAThl BBIMOIHEHHOTO (PU3UYECKOTO ONBITA (3KCIIEPUMEHTA, UCCIIEI0BAaHUs, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW M MHIMBHUYaJIbHON paboThI IPH peIIeHNH KOHKPETHON (PU3NYECKOM MPOoOIIeMbl;
MPUHUMATD 1€ COBMECTHON JESTEIbHOCTH, OPraHU30BbIBATh JEHCTBUS MO €€ JOCTHXKEHUIO: PACIPENeNsaTh PO, 00CYKIaTh MPOLECCH U
pe3yabTaThl COBMECTHON pabOThI, 0000IATh MHEHHS HECKOJIBKUX JIFOICH;

BBITIOJIHATH CBOIO YacTh PabOTHI, IOCTUrasi KaYeCTBEHHOI'O Pe3yJibTaTa M0 CBOEMY HAIPABJIEHUIO U KOOPAUHUPYS CBOM JEUCTBUS C JPYTHMMHU
YJIEHaMU KOMaHJibl;

OLIEHHMBATh KAYECTBO CBOETO BKJIa/1a B OOLIUI MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIbHO CPOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszaums:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YU€OHBIX CUTYalUAX, TPEOYIOIMX IS pelieHus] PU3NUECKUuX 3HaHU;



OpPUEHTUPOBATHLCS B PA3IMUHBIX MMOAXO0AAX PUHATHS PEIICHNH (MHAUBUAYaIbHOE, IPUHATHE PELLICHNUS B IPYIIE, IPUHITHE PELICHUH IPyIIoN);
CaMOCTOSITEJILHO COCTABIIATh AJITOPUTM pelIeHus (pru3nuecKoi 3aJauu WK IJIaHa UCCIIE0BaHMS C y4ETOM UMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MPEylaraéMble BApUAHThl PELICHUN;

Jies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIECHUE.

CaMOKOHTpOJIL, IMOLMOHAJIbHBIA HHTEJLJIEKT:

J1aBaTh aJIcKBAaTHYIO OLICHKY CUTYallUU U IIpeJIaraTh IjiaH €€ U3MEHEHNUS,

OOBSICHATH IPUYMHBI JOCTIKEHUS (HETOCTHIKECHHUS) PE3yIbTaTOB IEATEILHOCTH, JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCII€ B XOJ| BBIIOJIHEHUS (U3UYECKOrO0 HCCIEAOBAHMS WIM IPOEKTa) Ha OCHOBE HOBBIX
0OCTOSITENILCTB, U3MEHUBIINXCS CUTYAIMH, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIIIUX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LICJIA U YCIIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeIOBEKa B XOJI€ CIIOpa WM AUCKYCCHU Ha HAYYHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JPyTOro;
IIPU3HABAThH CBOE MPaBO Ha OMIMOKY MPH pelIeHUH (HU3NUYECKUX 3a/1a4 WIK B YTBEPKACHUAX HA HAYYHbIE TEMbI U TAKOE K€ IIPABO JIPYroro.

MHNPEAMETHBIE PE3YJBbTATbBI

K xoHIy o0y4enus B 7 Kj1acce MpeMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaskaTh CPOPMUPOBAHHOCTH Y OOYUYAFOIIMXCS YMEHHIA:

HCIIOJB30BAaTh ITOHATHUA: (1)I/I3I/I‘~IGCKI/I€ 1 XUMHUYCCKUEC ABJICHUA, Ha6J'IIOI[eHI/IC, SKCIICPUMCHT, MOACIIb, TUIIOTEC3a, CAUHUILIbL (1)I/I3I/I‘I€CKI/IX BCJIMYHH,
aToM, MOJIEKyJa, arperatHble COCTOSHHMS BemiecTBa (TBEpAOE, JKHUIKOE, TIa3000pa3HOE), MEXaHH4YEeCKOoe JIBH)KEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJMHEHHOE), TPAaeKTOpHs, pPaBHOJCHCTBYIOIIAs cuia, Aedopmanust (ympyras, IUIaCTHYECKas), HEBECOMOCTb,
cooOmIaroIIecs COCY/Ibl;
pasiinvdaTth SABJICHUA ()II/I(i)(l)y3I/I$I, TCIIJIOBOC IABWIKCHUC YaCTUIL[ BCHICCTBA, PABHOMCPHOC IABWIKCHHE, HCPABHOMCPHOC JIBUKCHUC, WHCPLHA,
B3aUMOJICHCTBHE Tell, PABHOBECHE TBEPIBIX TEJN C 3aKPEIUIEHHOW OCBhIO BpAIICHUs, Iepefadya JaBJICHUS TBEPABIMU TEIaMH, KUAKOCTAMHU U
ra3zamu, aTMoc(epHOe JaBJICHHUE, IJIaBaHKUE TEJ, IPEBPAIICHHUS MEXaHUYECKOW YHEPTUH) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYIECKOE SBICHHE;
pacrno3HaBaTh IPOsBICHUE N3YYEHHBIX (PU3NYECKUX SBJICHHUI B OKpPY’KaIOIEM MUpPE, B TOM 4Hclie (U3NYECKUE SBIECHUS B IPUPOJIE: PUMEPDI
JBIDKCHUS C PA3IMYHBIME CKOPOCTSIMH B )KUBOW M HEXXHBOW NMPHUPOAE, ACHCTBHE CHIIBI TPEHHUS B MIPUPOJIC M TEXHUKE, BIUSHUE aTMOC(epHOTro
JaBJICHHS Ha JKUBOH OpraHusm, IJIaBaHUEC pI)I6, pbrdaru B TCJIC YCJIOBCKA, IIPHU 3TOM IIEPEBOAUTE IMPAKTUYCCKYIO 3a/la1y B yqe6Hy}0, BBIACIATH
CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKK) (PU3NIECKUX SBICHHIA;
OIMMCbIBATh U3YUCHHBIC CBOMCTBA TET U q)HSI/I‘-IeCKI/Ie SABJICHUS, UCIIOJIB3YA (1)I/I3I/I‘IGCKI/IG BCJIMYNHBI (Macca, O6’BéM, IJIOTHOCTH BEIIECTBA, BPEMHI,
MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tejla, CUJIa TPEHUs, AaBjeHUe (TBEPAOTrO Tena, KHIKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHJIA, MEXaHH4YecKasi paboTa, MOIIHOCTh, IUIEYO CHIIBI, MOMEHT CHJIBL, KOI(QQUIMEHT MOJIE3HOr0 ACHCTBHUS MEXaHU3MOB,
KHHCTHYCCKAad M IOTCHIHAJIbHAasA BHCpFHH), Ipu OIKMCAHUN MPABUIIBHO TPAKTOBATH (I)I/I3I/I‘-ICCKI/II\/'I CMBICJI HCIIOJIB3YEMbBIX BCJIIMYHH, HX
0003HaYeHHS ¥ CANHHIBI (PU3NYECKHUX BEMUMH, HAXOIUTH (POPMYIIBI, CBA3BIBAIOLINE TAaHHYIO (GU3MYECKYIO BEIUYUHY C IPYTUMHU BEIHIMHAMH,
CTPOUTH TPaQUKH N3yUIEHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH;



XapaKkTepu30BaTh CBOWCTBA Tell, (U3NUYECKUE SIBJICHUS U MPOIECCHI, HCIIONB3YsI MPaBUIa CIOXKEHUS CHUJT (BIOJIb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUIO paBHOBecHs pbluara (0JI0Ka), «30J0TOE MPABUIIO» MEXAHHMKH, 3aKOH COXPAaHEHHUS MEXaHHYeCKOM
SHEPTHUH, IIPU 3TOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alIUCHIBATH €0 MATEMATHUECKOE BBIPAKEHUE;

OOBSCHATH (PU3UYECKHE SBJICHUS, MPOLIECCH] U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTyalluil MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISTH IPUYUHHO-CIICICTBEHHEIE CBS3H, CTPOUTH 00BSICHEHUE U3 1—2 TOTMYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PUINICCKUX
SIBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiats pacuETHbIC 3a1a4u B 1—2 IEHCTBUS, UCIIOIIB3Ys 3aKOHBI B ()OPMYJIBI, CBSI3BIBAIONINE (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIH3a YCIIOBUS
3aJla4yM 3alKChIBaTh KPAaTKOE YCIOBHE, OJICTABIATh (pU3HMUecKre BeIMUMHbI B (GOPMYIIbl  IPOBOJUTH PacuéThl, HAXOAUTH CIIPABOYHbIE JAHHBIE,
HEO0OXOIUMBIC JUIS PEIICHUS 33]1a4, OIICHUBATh PEATMCTUYHOCTD IMOTYYCHHON (PU3NUYECKON BETUIHHEI;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOXKHO PEIIUTH MPH MOMOIIU (GU3UUYECKUX METOJIOB, B ONMKUCAHUU MCCIEAOBAHUS BBIACIATH IPOBEPSIEMOE
MIPEIIOJIOKCHHE (TUTIOTE3Y), Pa3InuaTh U HHTEPIPETUPOBATH MOyYCHHBINH Pe3yIbTaT, HAXOJAUTh OIMIHOKH B XOJI€ OIBITA, JACJIATh BHIBOJIBI 110 €TI0
pe3ynbTaTam;

MIPOBOJMTH OIBITHI 110 HAOJIOMCHUIO (U3NYCCKUX SBICHHUNA WM (PU3UICCKUX CBOWCTB Tel: (POPMYIMPOBATH MPOBEPSEMBIC TPEIIOIOKEHUS,
coOupaTh yCTAaHOBKY U3 MPEI0KEHHOTO0 000PYI0BaHUS, 3aIUCHIBATh XO/1 OMbITa U (POPMYIHUPOBATH BHIBOIBL;

BBITIOJTHSATE MPSMBIC H3MEPEHUS PACCTOSIHUS, BPEMEHHU, MaCChI Telia, 00bEMa, CHITBI M TEMITEPATYPhI C HCIIOJIb30BAHHEM aHAJIOTOBBIX U IIH(PPOBBIX
pruOOPOB, 3aMUCHIBATH MTOKA3aHUs TPUOOPOB C YUETOM 3aJaHHON aOCONIOTHON MOTPEIIHOCTH U3MEPEHUIA;

MIPOBOIMTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BEIIMUUHBI OT IPYTOH C UCITOJIb30BAHUEM MPSIMBIX U3MEPECHH (3aBUCUMOCTH ITYTH
PaBHOMEPHO JIBHIKYIIIETOCS TeJia OT BpEMEHU JIBIKEHUS TeNa, CUIIBI TPEHUS CKOJIbKEHUS OT Beca Tella, KayecTBa 00pabOoTKU MOBEPXHOCTEH Tem
Y HE3aBUCHMOCTHU CHJIBI TPCHHSI OT IUIOMAJAW CONMPUKOCHOBEHUS TEJ, CHIIBI YIIPYTOCTH OT Y/UTHHEHHS TMPYXUHBI, BHITAIKUBAIOIICH CHIIBI OT
00BEMa MOrpyKEHHOM YacTH Tela U OT MJIOTHOCTU KHUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeNa, OT TIIyOMHBI, Ha KOTOPYIO MOTPYKEHO
TEJIO, YCIOBHU TUTABaHHS TEJI, YCIOBHI PABHOBECHsS pblyara W OJIOKOB), yJ4aCTBOBATh B ITUTAHHPOBAHWH yUEOHOTO WCCIICJOBAHHS, COOUPATH
YCTaHOBKY M BBIMOJHATh M3MEPEHUS, CIeNys MPeaoKEHHOMY IUIaHy, (UKCHPOBATh PE3yJbTAaThl MONYYEHHOH 3aBHCHUMOCTH (PU3MYECKHX
BEJIMYHH B BH/IE TIPEUIOKCHHBIX TAOJUIT M TPAPHUKOB, JIEIATh BEIBOJIBI 110 Pe3yJIbTaTaM HCCIICIOBAHUS;

MPOBOANTh KOCBEHHBIE M3MEpEeHHs] (PU3MUECKUX BENUYHMH (TUIOTHOCTh BEIECTBA KUAKOCTU U TBEPAOTO TeNa, CUiIa TPEHUS CKOJBXKEHUS,
JaBJICHUE BO3lyXa, BHITAIKHBAIOIIAS CHJIA, ICHCTBYIOMIAS HA MOTPYKEHHOE B KHUIAKOCTH TEJI0, KOAPPUIIMEHT TOJIE3HOTO JCHCTBUS MPOCTHIX
MEXaHHU3MOB), CIeAys MPeIIOKEHHOW MHCTPYKIMH: MPHU BBHINOTHEHUH W3MEPEHUI cOOMpaTh SKCIIEPHUMEHTAIbHYI YCTAHOBKY M BBIYHCISTH
3HAQYCHNE NCKOMOM BEIINUHNHEL,

COOIOAATh MpaBUJIa TEXHUKHU 0€30MacHOCTH IIpU padoTe ¢ 1ab0paTOpHBIM 000PYIOBAHHEM;

YKa3bIBaTh MPHHIIAIIBI JICHCTBUS TPUOOPOB M TEXHUYECKHUX YCTPOWCTB: BECHI, TEPMOMETP, JHHAMOMET]P, COOOIIAIONTUECS COCY IbI, OapoMeTp,
pBIYar, MOIBWKHBIN U HEMOBUKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTB;

XapaKTepU30BaTh IPUHIIHITEI JCHCTBHUS N3YICHHBIX TPHOOPOB U TEXHUYECKHUX YCTPOMCTB C ONIOPOH Ha UX ONMHUCAHUS (B TOM YHUCIIC: TIOIIHITHUKH,
YCTPOMCTBO BOJOMPOBOJIA, THIPABIMYECKUN MPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBONW HACOC, apeOMETP), UCTIOIb3Ysl 3HAHMS O CBOMCTBAX
(hbU3UYECKUX SBJICHUN U HEOOXO0IUMbIe (PU3UIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOIUTH IPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O MIPUMEPAX) MPAKTUIECKOTO HCIIONH30BaHMS (PU3NISCKUX 3HAHUHA B TIOBCETHEBHOM JKU3HH IS
obOecrieueHrst 0€30MACHOCTH MPU OOpAIICHUH C MPUOOpPAMH M TEXHUYECKUMHU YCTPOWCTBAMH, COXpPaHEHUS 3J0POBbS M COONIOICHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;



OCYHICCTBJIATDH OT60p HCTOYHHUKOB HH(bOpMaL[I/IPI B I/IHTepHeTC B COOTBCTCTBUU C 3aJJaHHBIM IOUCKOBBLIM 3aIIpOCOM, Ha OCHOBC HMCIOIIUXCSA
3HAHUA M TMyTEM CPAaBHEHUSI PA3IMYHBIX HCTOUYHHUKOB BBIIEIATH HMH(MOPMALMIO, KOTOpas SBISETCS NPOTUBOPEUYHBOM WM MOXET OBITh
HEJI0CTOBEPHOI;

UCIIOJIb30BaTh MU BBINOJIHEHUU Y4YEOHBIX 3aJJaHUi HAYyYHO-TIONYJISIPHYIO JIUTEPaATypy (U3UYECKOTO COAEp)KAaHUS, CIPAaBOUYHbIE MaTEpUAIbl,
pecypcel cetu HTEpHET, BiIaeTh NpUEMaMy KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIMHU U3 OTHOM 3HAKOBOI CHCTEMBI B IPYTYIO;
CO03/1aBaTh COOCTBEHHBIE KPaTKUE MUCbMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE 2—3 MCTOYHHUKOB MH(OpManuu GU3NYECKOro COAEpKaHUs, B
TOM YHCIIE MyOJIMYHO JeNaTh KPAaTKHE COOOIIECHUS O pe3yIbTaTax MPOCKTOB WM yUEOHBIX MCCICIOBAHUMN, IPH STOM TPAMOTHO HCIIOJIb30BaTh
M3Y4YEeHHbIN MOHATUHHBINA anmnapat Kypca (U3HKH, COMPOBOXKIATh BRICTYIICHUE TIPE3EHTALINEH;

IIpH BBITTOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJICI[OBaHI/Iﬁ pacnpeaciaTb O65133,HHOCTI/I B I'pynmnc B COOTBCTCTBHUU C IIOCTABJICHHBIMHU 3aJa4aMH,
CIIEIUTh 3a BHINOJHEHHEM IUJIaHA JACWCTBUIA, aJeKBAaTHO OLEHUBAaTh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHHKAaTHBHOC B33PIMOIIGIZCTBPIC, YUUThIBasA MHCHHEC OKPYIKAIOIIUX.

K koHIy 00yueHus B 8 kjiacce npeMeTHbIE pe3yJIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTD Y O0YYAIOIINXCS YMEHUMN:
UCIOJIb30BaTh IMOHSTHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBM)KEHME aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHMS BEILECTBa,
KpUCTANINYeCKHe U aMop(HBIE Tella, HACHIIIEHHBIN U HEHACHIIIICHHBIN Map, BIAYKHOCTh BO3AyXa, TEMIepaTypa, BHYTPEHHSS SHEPT U, TETIOBOM
JIBUTATENb, JIEMEHTAPHBIA 3JEKTPUUECKUN 3apsijl, 3JIEKTPUYECKOE I0J€, IPOBOAHUKU U JAUDJIEKTPUKH, MOCTOSHHBIM 3JIEKTPUYECKHUH TOK,
MarHMTHOE I0JIE;
pa3nauyarth sIBJIEHUS (TEIUIOBOE PACIIMPEHUE U C)KaTue, TEeIUIonepeaya, TeIoBOe paBHOBECHE, CMauYBaHUE, KAIUJUISIPHBIE SIBJICHUSI, HCIIApEHHE,
KOHJIEHCAllUs, IUIaBJICHHE, KpHCTaliau3alus (OTBep/AeBaHUE), KUIEHHEe, Terlonepenada (TErIonpoOBOIHOCTb, KOHBEKLHS, HU3JIy4EHHE),
ANIEKTpU3aLUs TEJ, B3aUMOJICHCTBUE 3apsAA0B, NEHCTBUS AJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOECHCTBUE MarHUTOB, J€HCTBHE
MarHuTHOTO TOJISI HA MPOBOAHUK C TOKOM, JIEKTPOMAarHUTHAs MHAYKIMS) MO OMUCAHUIO UX XapaKTEpHBIX CBOICTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh HPOSBICHUE H3YYEHHBIX (DU3NYECKHX SIBICHHM B OKpYXalolleM MHpe, B TOM 4Hcie (U3MYECKHE SBIECHUS B IPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KAIIUJUISIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAJUIBI B IpUpoe, n3nyuenue ColHla, 3aMep3aHue BOJ0EMOB, MOPCKUE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHETa, IEKTPUUECKHUE SIBICHUS B aTMOc(epe, dJIEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJIe
3emiu, apeld moarocoB, Poidb MAarHUTHOTO MOJISA JUIS KU3HU Ha 3emile, MOJSIPHOE CUSHUE, MPU 3TOM NEPEBOIUTH MPAKTHUECKYIO 33Jady B
yueOHY10, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBJICHUMH;

ONMCHIBATh M3YyYEHHbIE CBOWCTBA TeN M (PU3WYECKUE SIBJICHMS, HUCIOJIb3YsS (PU3MYECKHE BEIWYUHBI (TEMIepaTypa, BHYTPEHHSS JHEpPrus,
KOJIMYECTBO TEIUIOTHI, YAENIbHas TEIUIOEMKOCTh BEIIECTBA, yJeNbHas TEIJIoTa IUIABJICHUs, YJelbHas TeIuloTa MapooOpa3oBaHUs, yAelbHas
TEIJIOTa CrOPaHUs TOIIMBA, KOI(DPHUIMEHT MOJIE3HOTO JAEWCTBUS TEIUIOBOM MalIMHBI, OTHOCUTEIbHAS BJIAXKHOCTb BO3/yXa, JEKTPUUECKUN
3apsijl, CUia TOKA, AJIEKTPUUYECKOE HANpPsHKEHHE, CONPOTUBIICHUE MPOBOJHHUKA, YJEIBHOE COMPOTHUBICHHME BellecTBa, paboTa M MOIIHOCTb
AJIEKTPUYECKOTO TOKA), MPH ONUCAHUU MNPAaBUIBHO TPAaKTOBAaTh (PU3MUECKHI CMBICI HCIIOJIB3YyEMbIX BEIUYHMH, OOO3HAUEHUS U EIUHHIIBI
(¢U3NYEeCKUX BEIMYUH, HAXOIUTHh (HOPMYJIbI, CBSA3BIBAIOIIME JaHHYIO (U3WYECKYIO BEIUYMHY C JPYTUMHU BEJIMUYMHAMHU, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS M MPOLECCHI, UCIONIb3Ysl OCHOBHBIC MOJIOKEHHUS MOJIEKYISIPHO-KMHETHUECKOW TeOpuu
CTpOEHHSI BEIIEeCTBA, IPUHIIUI CYTEPIO3UINH MoJIel (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHeHHs 3apsiaa, 3akoH OMa i ydacTKa I,



3akoH JIxoynsi—JIeHna, 3aKOH COXpaHEHHUsI SHEPTHH, TIPH 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMCBHIBATh €r0 MaTeMaTHUECKOe
BBIPAKCHUE;

OOBSICHATH (PU3MUECKHUE TPOILIECCHl U CBOMCTBA TEJ, B TOM YMCIIEC U B KOHTEKCTE CUTYallMil PAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATD
NPUYUHHOCIIE/ICTBEHHBIE CBS3H, CTPOUTH 00BSICHEHNE U3 1—2 JOrMYeCcKUX IIaroB ¢ ONopoi Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3NUECKHX SIBICHUH,
(U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

penate pac4€THbIC 33/1a41 B 2—3 IEHCTBHSA, UCIIONIB3YsI 3aKOHBI U (hOPMYJIBI, CBA3BIBAIONINE (PU3MYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHS
3ala4U 3aIlIMCbIBATh KPAaTKOC YCJIOBHUC, BBIABJIIATH HCAJOCTATOK AAHHBIX JJIA pCHICHUSA 3a/1a4H, BLI6I/IpaTB 3aKOHBI U (bOpMYHBI, HGOGXOI[I/IMBIC JIIsL
e€ perIeHus], IPOBOANTH PACUETHI U CPAaBHUBATH MOJYYCHHOE 3HAYCHNE (PU3NIECKO BETMYMHBI C U3BECTHBIMH JaHHBIMH;

pacrio3HaBaTb HpOGJ’IGMBI, KOTOPBIC MOXHO PCIIMTL MPH IMOMOIIU (1)I/I3I/I‘-IGCKI/IX MCTOHOB, HUCIHOJIB3YA ONHMCAHHUC HCCICIOBAaHHA, BBIACIIATH
IPOBEPSIEMOE TPEAIIOI0KEHUE, OLCHUBATh PABMIILHOCTD MOPSIJIKA IPOBEICHHS UCCIIEJOBAHMS, 1EJIaTh BEIBOJIBI;

IMPOBOAWTL OIBITHI IO Ha6JHOI[eHI/IIO (1)I/I3I/I‘I€CKI/IX SIBIICHUHN WA (I)I/I3I/I‘-I€CKI/IX CBOMCTB Tel (KaHI/IJIJUIpHI)IC SABJICHHUA, 3aBUCUMOCTb AaBJICHUA
BO3/lyXa OT ero 00b&Ma, TeMneparypbl, CKOPOCTH TPOLIECCA OCTHIBAHUS M HArPEBaHUSI ITPH U3JTyYEHHHU OT IIBETa M3Jy4arouiel (OrIomaromei)
IMOBCPXHOCTHU, CKOPOCTb HUCIHAPCHHUA BOJbI OT TCMIICPATYPhI KUAKOCTU W IJIOHIaAn cé IMMOBCPXHOCTH, BJICKTPU3AIUA TCII U B3aHMOII€I>'ICTBI/IC
ANEKTPUYECKUX 3apsJ0B, B3aUMOJCHCTBUE TOCTOSIHHBIX MAarHWTOB, BU3yalM3allysl MAarHUTHBIX TOJIEH NOCTOSHHBIX MAarHWTOB, ICHCTBHS
MAarHuTHOTO TOJISi HA MPOBOJHHMK C TOKOM, CBOMCTBA AJIEKTPOMArHUTAa, CBOMCTBA AJIEKTPOJBUIaTENsl MOCTOSHHOTO TOKA): (POPMYIUPOBATH
IPOBEPSIEMBIE TIPEIIOI0KEH I, COOUPATh YCTAaHOBKY U3 MPEATI0KEHHOT0 000pYyI0BaHHS, ONIMCHIBATH X0/ ONbITA M ()OPMYJIUPOBATH BHIBOIBI;
BBIITOJHATDE NPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHOM BIIAXKHOCTH BO31yXa, CHUJIbI TOKA, HAIIPAKCHHUA C UCITIOJIb30BAHUEM aHAJIOI'OBBIX
puOOPOB U 1aTYNKOB (PU3UUECKUX BEITMUUH, CPABHUBAThH PE3yJIbTaThl U3MEPEHUH C yUETOM 3aJJaHHOM aOCOIIOTHOM MOTPEIHOCTH;

MIPOBOAUTH MCCIIEAOBAHNUE 3aBUCHUMOCTH OJIHOM (M3MYECKON BENMYUHBI OT APYroil C MCHOJIb30BAaHHUEM MPSIMBIX HU3MEPEHUN (3aBHCHUMOCTh
COIIPOTHBIIEHUS MMPOBOJAHUKA OT €r0 JJIMHBI, IO U MTONEPEYHOr0 CEYEeHUs U YebHOTO CONTPOTUBIICHHUS BEIIECTBA MPOBOIHNKA, CUJIBI TOKA,
WAYIIETO Yepe3 MPOBOTHUK, OT HANPSDKEHUS Ha MPOBOIHUKE, NCCIIEA0BAaHNE TTOCIIEI0BATEIHHOTO U NMAapaUIeIbHOTO COSTUHEHNH TPOBOIHUKOB):
IUTAHUPOBATh HCCIIE0OBAaHUE, COOMpaTh YCTAHOBKY M BBINOJHATH M3MEPEHMs, Cleays MpeUIoKeHHOMY IUIaHy, (UKCHpOBaTh Pe3yJIbTATh
HOJ'Iy‘-ICHHOI\/II 3aBUCHUMOCTH B BHUJIC Ta6J'H/III u l"pa(bI/IKOB, ACJIaTh BBIBOJBI IO pE3yJibTaTaM UCCICOOBAHMA,

IIPOBOJIUTh KOCBEHHbIE H3MEpeHUs (PU3NYECKHX BEIMUYMH (yIeNbHas TEIUIOEMKOCTh BELIECTBA, CONPOTUBIIEHHWE INPOBOJIHUKA, paboTa M
MOIIHOCTb 3JIEKTPUYECKOI0 TOKA): IJIAHUPOBATh U3MEPEHMSI, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIELYs IPEJI0AKEHHON NHCTPYKIINH,
Y BBIYMCIIATH 3HAYCHNUE BEJINUMHBI,

co0JIroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTU IpU padoTe ¢ 1a0opaTOpHBIM 000PYI0BaHHUEM;

XapaKTepu30BaTh MPUHLUIBI AEWCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOHCTB C ONMOPOI Ha MX OMMCaHUs (B TOM YHCIE: CHUCTeMa
OTOIUICHHUS IOMOB, TUTPOMETD, TapoBasi TypOMHa, aMIIEPMETP, BOJIBTMETP, CYETUMK DJIEKTPUUECKON SJHEPTUHU, DTIEKTPOOCBETUTEIbHBIE TPUOOPHI,
HarpeBaTebHbIe JIEKTPONPUOOPH! (IPUMEPHI), NEKTPUUECKUE MPEJOXPAHUTEIH, dJIEKTPOMATHHUT, 3JEKTPOJBUTATENb MOCTOSHHOIO TOKA),
HCIIOJIB3YS 3HAHUSA O CBOMCTBAxX (l)I/ISI/I'—IeCKI/IX SIBJICHUN 1 HeO6XO}II/IMBIe (bHSI/I'—IeCKI/Ie 3aKOHOMECPHOCTH;

pacro3HaBaTh POCThIE TEXHUYECKHE YCTPOICTBA U U3MEpUTENIbHbIE TPUOOPHI 110 CXEMaM U CXEMaTHYHBIM PUCYHKaM (’KHMIKOCTHBIM TEpMOMETP,
TEpMOC, TICUXPOMETP, TUTPOMETP, JABUTATENh BHYTPEHHETO CTOpPAHMS, JJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI JEKTPHUYECKUX LEMel
MOCJICA0BATCIIbHBIM U TAPAJJICIIbHBIM COCAUHCHUCM 3JICMCHTOB, pa3jindyast YCJIOBHBIC 0003HaYEHH DJIEMEHTOB SJICKTPHUYICCKUX ueneﬁ;
NPUBOIUTH IPUMEPHI (HAXOIUTh HHPOPMAIHIO O MTPUMepax) MPaKTHIECKOTO UCTIONB30BaHU (PU3NIECKUX 3HAHUH B IOBCETHEBHOM KU3HU IS
obecriedeHus: OE€30MAaCHOCTH MPH OOpaIleHuH ¢ MpHOOpaMH M TEXHUYECKHMH YCTPOICTBaMHU, COXPAHEHUS 30POBbS U COOJIIOJCHHUS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKPYIKAIOIIEeH Cpesie;



OCYIIECTBIIATh MOMCK HWHGpOpManuu (usnyeckoro cojaepkanus B VIHTepHeTe, HAa OCHOBE HUMEIOIIMXCA 3HAHMA M MYTEM CpaBHEHUS
JONOJTHUTEIbHBIX UCTOYHUKOB BBIJEIATH HH(OPMALIMIO, KOTOPAs ABJSAETCS IPOTUBOPEUMBOM MIIM MOXKET ObITh HEIOCTOBEPHOM;

WCIOJIb30BATh MPH BBIMOJHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJIIPHYIO JINTEPATYpy (PHU3HUECKOro COAep)KaHus, CIPAaBOYHBIC MaTEpUabI,
pecypchl cetu IHTEpHeT, BiaaeTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3llaBaTh COOCTBEHHBIC MUCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIIEHUs, 0000mas WHPOPMAIHIO U3 HECKOJBKHX HMCTOYHHUKOB (HPU3MYECKOTO
COJIEpKAaHUsA, B TOM YHUCIIe IMyOJMYHO MPEACTaBIATh PE3yJIbTaThl MPOCKTHOM MM MCCIEI0BATENbCKON AEATENBHOCTH, NP 3TOM I'PaMOTHO
MCIOJIb30BATh U3YyUYCHHBIH MOHATUIHBIN anmapaT Kypca (U3MKH, COMPOBOX/IATh BHICTYIUICHUE MPE3CHTALIUCH;

IIPU BBIIOJHEHUU Y4YEOHBIX IPOEKTOB U HCCIEAOBAHMM (PM3MUECKUX IPOLECCOB PACIpelesATh O0S3aHHOCTH B IPYIIE B COOTBETCTBUM C
MOCTaBJICHHBIMU 33/1a4aMH, CJICIUTh 32 BBIMOJIHEHUEM IUIaHa JICHCTBUNA M KOPPEKTHUPOBATh €T0, a/JIeKBATHO OLIEHWBATh COOCTBEHHBIN BKIIAJI B
NeSITeIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHHMKATHBHOE B3aUMO/IEHCTBHE, IPOSIBIISASA TOTOBHOCTh pa3peliaTb KOH(QIUKTHI.

K konmy o0y4enus B 9 kjacce mpeaMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJKHBI OTPaXXaTh CPOPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

UCIOJb30BATh IMOHATUA: CUCTEMa OTCUETA, MaTepualibHAs TOYKA, TPAEKTOPHUS, OTHOCHUTEILHOCTh MEXaHHYECKOro JABMXKEHHs, Aedopmarus
(ympyrasi, ruiacTudeckasi), Tp€HUE, LICHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3Ku, LEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TEJIO,
LEHTP TSHKECTH TBEPIOIO TeJsa, paBHOBECHE, MEXaHUYECKHEe KoleOaHHUsl U BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK, 3J€KTPOMAarHUTHbIE BOJIHBI,
IIKaJla AJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JNAIBbHO30PKOCTh, CHEKTPHI MCITyCKaHHWS M TOTJIOMIEHHs, aiubda, Oera- U ramma-
U3ITy4EHUs1, U30TOIBI, SIEpHAsl DHEPIeTHKA;
pasnuyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJMHENHOE ABM)KEHNE, PABHOYCKOPEHHOE MPSIMOJIUHEIHOE JABHKEHUE, CBOOOIHOE
1a/IeHUE TeJ, PABHOMEPHOE JIBUKEHHE TI0 OKPY>KHOCTH, B3aMMOICHCTBHE TeJl, pEaKTUBHOE JIBUKEHHE, KoJieOaTebHOE ABMKEHHE (3aTyXaolue
U BBIHY)XJIEHHBbIE KoOJIeOaHUs), PE30HAHC, BOJHOBOE JBMI)KEHHE, OTpPaXCHHE 3BYyKa, NPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPa)KEHUE HU
IIPEJIOMIIEHUE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jiokKeHne Oesloro CBeTa B CHEKTP U CII0KEHHE CIEKTPAJIbHBIX 1[BETOB, TUCTIEPCHUS
CBETa, ECTECTBEHHAs paJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEIYATOr0 CeKTpa N3Iy4eHHs ) IO ONMCAaHUIO X XapaKTePHbIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;
pacrno3HaBaTh NPOSIBICHNE U3YUYEHHBIX (PU3MUECKUX SIBICHUN B OKPYXKaroIleM MUpe (B TOM yuciie (pU3NUecKUe SBIEHUS B IPUPOJIe: IPUIUBBI U
OTJIUBBI, IBUKEHUE TU1aHeT COIHEUHOM CUCTEMBI, PEAKTUBHOE ABH)KEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMHU, 3€MJIETPSICEHHE,
ceificMMuecKue BOJHBI, IlyHaMH, 3XO0, IIBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOTUYECKOE IeHCTBUE BUIMMOTO, YIbTPa(HUOIEeTOBOIO U
PEHTI€HOBCKOTO M3JIy4€HUI, €CTECTBEHHBIH paJMOaKTUBHBIN (POH, KOCMUUECKUE JIy4H, PaJMOAKTUBHOE M3JIy4€HUE NPUPOJHBIX MUHEPAJIOB,
JeiCTBUE paJMOAaKTUBHBIX HU3JyYEeHUl Ha OpraHM3M YeJoBeKa), IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 33/Jady B Yy4eOHYIO, BBLIEISATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUMH;
OIMCHIBATh M3YUYEHHbIE CBOMCTBA TeN U (pU3MUECKHE SBICHMS, UCTOIb3Ys (PHU3HUECKUE BEIMYMHBI (CPEeIHsAS 1 MTHOBEHHAs: CKOPOCThb TeJla MpHU
HEPAaBHOMEPHOM [JIBUKEHHUH, YCKOPEHHE, NIEPEMEILIEHUE, MTYTh, YIJI0Bas CKOPOCTb, CHUJa TPEHUs, CHUJIa YIPYIOCTH, CHJIAa TSKECTH, YCKOPEHHE
CBOOOJHOIO Ma/IEHUs, BEC TeJa, UMITYJIbC TE€Ja, UMITYJIbC CHIIbI, MEXaHW4ecKas paboTa U MOLIHOCTb, NOTEHIHAIbHASI SHEPTHsl Tea, HOJHATOrO
HaJ MOBEPXHOCTBIO 3€MJIM, TOTEHLUAIbHASI SHEPTHUS CKATOM MPY>KUHBI, KUHETUYECKAsl SHEPTrHs, MOJHAs MEXaHUYECKasl YHEPrusi, Nepuo U
4acToTa KOJICOAHUH, JUIMHA BOJIHBI, TPOMKOCTh 3BYKAa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEJIOMJICHUS CPEIbl), IPU OMHMCAHUU
MPAaBUIIBHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIIOJIB3YEMbIX BEJIHMUUH, 0003HAUCHUS M eIUHUIBI (PU3UYECKUX BEITUYMH, HAXOAUTH (POPMYIIBI,
CBSI3bIBAIOIIUE JAaHHYIO (U3NYECKYIO BEJIMYUHY C APYTMMH BETMUUHAMHU, CTPOUTH IPa(UKN N3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYHH;



XapaKkTepu30BaTh CBOMCTBA TeN, PU3NYECKUE SBICHUS U MPOIECCHI, UCIOIb3Ys 3aKOH COXPAaHEHUS SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS,
MPUHIUI CYNEPIO3UIIAN CHJI, IPUHITUII OTHOCUTENbHOCTH ['anmuiies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAKEHUS H
MIPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsTOBOTO M MACCOBOTO YMCEN MIPH SACPHBIX PEAKIIUSIX, IPU 3TOM JIaBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3allUChIBATh M0 MAaTEMaTHYECKOE BhIPAKCHUE;

OOBSICHATH (PU3UUECKHE TIPOIECCHl U CBOMCTBA TEIl, B TOM YHCJIE U B KOHTEKCTE CUTYallUl MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISABISATh
MPUYMHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHUYECKUX IIAr0B C OMOPOil Ha 2—3 M3YYCHHBIX CBOMCTBA (PU3NUECKUX SBIICHHH,
(bU3HYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHbIe 3aJa4d (ONMUPAIOIIUECS HAa CUCTEMY W3 2—3 ypaBHEHHM), MCIOJB3Ysl 3aKOHBI U (HOPMYIIBI, CBSI3BIBAIOIINE (PU3UUCCKUE
BEJIMYMHBI: HA OCHOBE aHAN3a YCJIOBHUS 3a/1a4¥ 3aMKMCHIBATh KPATKOE YCIOBUE, BBISIBIATH HEIOCTAIOIINE WU N30BITOYHBIC JTaHHBIC, BEIOUPAThH
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC YIS PEIICHUS, MPOBOAUTh PACYETHI M OLICHUBATH PEATUCTHYHOCTD TOJTYYCHHOTO 3HAYCHUS (PU3HUECKON
BEJIMYHHEI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIM (PU3UYECKUX METOJOB, UCIIOJIB3Ysl ONMCAHUE HWCCIEIOBAHHMS, BBIICIATH
MIPOBEPSEMOE MPEATIOI0KEHUE, OLIEHUBATH MPABWIIBHOCTH TOPSIIKA TPOBEICHUS UCCIICIOBAHNS, IeTIaTh BBIBOJIbI, HHTEPIPETUPOBATE PE3YIbTATHI
HAOJIIOZICHUH U OIIBITOB;

MIPOBOJMTH OIBITHI IO HAOTIOACHWIO (DU3UMYECKHUX SIBICHUN WM (PU3NICCKUX CBOMCTB Tell (M3y4YeHHE BTOPOTO 3aKkoHa HproTOHA, 3akoHa
COXpaHCHHS SHEPTHH, 3aBUCUMOCTh TIepro/ia KOJIcOaHUI TPY>KUHHOTO MasiTHUKA OT MAacChl Ipy3a U )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aAMIUTATY IBI MaJIBIX KOJICOaHUH, IPSIMOTMHEHOE PACIIPOCTPAHCHHE CBETA, Pa3JIOKEHUE OSJIOT0 CBEeTa B CIIEKTP, M3yUYCHUE CBOMCTB H300pasKeHUs
B IJIOCKOM 3€pKajie M CBOMCTB M300pakeHHs IpeMeTa B coOuparoriei inH3e, HabI0JeHHe CIUTONMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUeHHs):
CaMOCTOSITEITLHO COOMpPATh YCTAaHOBKY M3 WU30BITOYHOTO HaOopa 00OpYHAOBaHHS, OMUCHIBATH XOJ OIBITA U €0 Pe3yibTaThl, (HOPMYIHPOBATH
BBIBO/IBI;

MIPOBOINTH TPHU HEOOXOTUMOCTH CEPHIO MPSIMBIX U3MEPCHH, OTPEeIIsis CpeHee 3HAUCHUE M3MEpsAEeMOr BeIMYUHBI ((DOKYCHOE pacCcTOsSHUE
coOuparolieit JTMH3bI), 000CHOBBIBATH BHIOOP cr1oco0a N3MepeHusl (M3MEPUTENHLHOTO Mprudopa);

MIPOBOJINTH MCCIICIOBAHNE 3aBUCHMOCTEH (PHU3UYECKHX BEIMYWH C UCIOJIB30BAHUEM MPSMBIX U3MEPECHHN (3aBUCUMOCTh IIYTH OT BPEMEHHU TIpU
PaBHOYCKOPEHHOM JBMKEHHUU 0€3 HayallbHON CKOPOCTH, Mepro/ia KoieOaHu MaTeMaTUYECKOTO MasiTHUKA OT JAJUHBI HUTH, 3aBUCHUMOCTH YTJIa
OTpaKEHHSI CBETA OT yTJIa MaIeHHs U yTiia IPEIOMIICHUS OT YTJIa MaJIeHns): IIaHPOBATh UCCIIEI0BAaHHE, CAMOCTOSTEIIHFHO COOMPATh YCTAaHOBKY,
(buKCUpOBaTh PE3yJIbTATHI MOJYYCHHON 3aBUCUMOCTH (M3MUYECKUX BEIWYMH B BHJE TaOIMI] U TpadUKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
WCCIIC/IOBAHHS,

MIPOBOJNTH KOCBEHHBIE N3MEPEHUS PUINISCKUX BETUUYHH (CPEIHSSI CKOPOCTh M YCKOPEHHUE Tela MPU PaBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHHE
CBOOOJIHOTO MAJCHUS, KECTKOCTh MPYKUHBI, KOAP(UIMESHT TPEHHUS CKOJBKCHHs, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa W TEPHOJ
KojeOaHWi MaTeMaTHYeCKOro W MPYKUHHOTO MAasTHUKOB, ONTHYECKas CuUja COOMparolield IUH3bI, pagrloaKTUBHBIN (DOH): TUIAHUPOBATH
M3MEpEeHUsl, COOMPATh IKCIICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHATH U3MEPECHHSI, CIICIys MPEITOKCHHON HHCTPYKIMH, BEIYHACIIATH 3HAUCHUE
BEJIMYMHBI M aHATH3UPOBAThH TOJTyUYEHHBIC PE3YIbTaThl C YIETOM 3aJaHHON OTPEITHOCTA U3MEPEHU;

coOJTr01aTh MpaBUiia TEXHUKK O€30IaCHOCTH MpHU padboTe ¢ J1abopaTopHBIM 000PYA0BAHHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKN U3YYCHHBIX (PU3MYECKUX MOJIEJICH: MaTepruaabHas TOUKa, aDCONIOTHO TBEPOE TENO, TOYCUHBII HCTOUYHUK CBETA,
Jy4, TOHKas JIMH34, TUIAHETapHast MOJIENIb aTOMa, HyKJIOHHAst MOJIEJIb aTOMHOTO SIpa;

XapaKTepU30BaTh MPUHITUIIBI IEHCTBUS U3YUYCHHBIX MTPHUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI Ha MX OMHCAHUS (B TOM YHCIE: CIIHIOMETD,
JaTYUKKU TIOJIOKEHUS, PAaCCTOSHUSA M YCKOPEHHs, pakeTra, 5XOJO0T, OYKH, MEPHUCKOI, (oToammapaT, ONTUYECKHE CBETOBObI, CIIEKTPOCKOI,
J03UMETp, Kamepa BuiibcoHa), HCONb3ys 3HAHUS O CBOMCTBAX (PM3MUYECKUX SIBICHUN U HEOOXOAUMBIe (Pr3ndecKre 3aKOHOMEPHOCTH;



UCIOJIb30BATh CXEMBI U CXEMATHYHbIC PUCYHKU U3YUCHHBIX TEXHUYECKUX YCTPONUCTB, U3MEPUTEIILHBIX MPUOOPOB M TEXHOJIOTHUECKUX MPOIECCOB
IIPH pEIICHUN y4eOHO-TIPAaKTUUECKUX 3aa4, ONTUYECKHE CXEMbI JJI MOCTPOCHUS U300paKEeHHI B IITIOCKOM 3epKajie ¥ cOOUparouieil TuH3e;
MIPUBOJIUTH IPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O MIPUMEPAX ) MPAKTUISCKOTO HCIIONIH30BaHMS (PU3NICCKUX 3HAHUHM B TIOBCETHEBHOM JKU3HH IS
oOecrnieueHrs 0€30MacCHOCTH IpU OOpalleHHH ¢ MPUOOpaMHM U TEXHHUUYECKUMHU YCTPOICTBaMH, COXpAaHEHHS 30POBbS U COONIOJACHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY>KAIOILEN CPELE;

OCYIIECTBIISATH MOUCK HHPOpMAIIK (HU3UUECKOTO coiepkanus B IHTepHeTe, caMOCTOATEIbHO (hOPMYIHUPYSI MOMCKOBBIN 3aIIPOC, HAXOAUTh MyTH
OTIpeJIeJIEHUS IOCTOBEPHOCTH MOTy4eHHONH MH(POPMAIIUN Ha OCHOBE UMEIOIINXCS 3HAHUH U JONOJHUTEIBHBIX HCTOYHUKOB,

WCIIOJIb30BaTh MU BBINOJIHEHUN YYEOHBIX 3aJJaHUi HAyYHO-TIOMYJISPHYIO JHUTEpaTypy (U3MUYECKOTO COAEpIKaHMS, CIPAaBOUYHBIC MaTEpHAIbI,
pecypcel cetu THTEpHET, BiIaaeTh NpUEMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa30BaHus HHPOPMALIUHU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC MMCbMEHHBIE U YCTHBIE COOOIICHHUS Ha OCHOBE MH(OpPMAIMK U3 HECKOJIBKUX UCTOYHUKOB (PU3NUECKOTO COACpkKAHMUS,
myOIMYHO TPEICTABISATh PE3YNbTAaThl MPOSKTHOW WM HMCCIIENOBATENBCKON AEATENBHOCTH, MPU 3TOM I'PaMOTHO HCIIOJB30BaTh M3y4YCHHBIH
MOHATUMHBIN anmapaT u3y4yaemoro paszzena (U3MKH U COMPOBOXKIATh BBICTYIUIEHHE MpEe3eHTaluell ¢ y4éToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne HaumMeHoBaHUe pa3ziesioB U TeM NIPOrpaMMbl KosinuecTBo yacoB JdnekTpoHHbIE (LUPPOBLIE)
n/n Bcero|| KoHTpoJibHBIE [pakTHYeCKHEe 0bpasoBaTesibHble PecypChl
paboThI paboThl
|Pa3,ae11 1. ®u3uKa 4 eé poJib B IO3HAHUU OKPY>KaKUIero Mmyupa
1.1 |Pusuka - HayKa 0 npupoJe 2 BubauoTteka LLOK
https://m.edsoo.ru/7f416194
1.2 ||®Pusuyeckue BeJUIUHBI 2 1 bubaunoreka LIOK
https://m.edsoo.ru/7f416194
1.3 ||[EcTecTBEeHHOHAy4YHbIK MeTO/ IO3HAHUS 2 1 bubaunoreka LIOK
https://m.edsoo.ru/7f416194
|I/ITOI‘O 110 pasjeny H 6 H
|Pas,ae11 2. IlepBoHaYa/ibHbIE CBeleHUA O CTPOEHUH BelleCTBa
2.1 ||CTpoeHue BellleCcTBA 1 bu6snoTeka [JOK
https://m.edsoo.ru/7f416194
2.2 ||//IBm>keHHe ¥ B3aMMOJieHCTBHeE YaCTUI] BelllecTBa || 2 1 bubauoreka LIOK
https://m.edsoo.ru/7f416194
2.3 ||ArperaTHble COCTOSIHMA BellleCTBa 2 bu6bsauoTteka [JOK
https://m.edsoo.ru/7f416194
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Ne HavmeHoBaHue pa3/ie/ioB M TEM NPOrpaMMbl ‘ KosinyecTBO 4acoB dnekTpoHHbIE (UPOBLIE)
n/n Bcero| KounTposibHble [lpakTHyecKue 0bpazoBaTe/bHbIe Pecypchbl
paboThI paboThI

|I/IToro 10 pasjeny H 5 H

|Pa3AeJ1 3. /IBM>KeHH€e U B3aUMO/IEeCTBUE TeJl

3.1 |[MexaHu4YecKoOe ABUXKeHHE 3 bubsaunoTteka LJOK
https://m.edsoo.ru/7f416194

3.2 ||[MHepuus, Macca, JIOTHOCTb 4 1 bubauoreka LIOK
https://m.edsoo.ru/7f416194

3.3 ||Cusa. Bugpbl cun 14 1 2 bubaunoreka LIOK
https://m.edsoo.ru/7f416194

|I/IToro 110 pasjeny H 21 H

|Pa3,ue11 4. laB/1eHH e TBEPADBIX TeJ, )KUJKOCTEH U ra3oB

4.1 ||laBsenue. [lepesayda gaBiaeHUs 3 bubanoreka LIOK

TBEPABIMU TeJIaMU, }KUAKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194

4.2 ||/laBieHHE XKUJIKOCTHU 5 bubauoreka LIOK
https://m.edsoo.ru/7f416194

4.3 ||ATMocdepHOe aBJieHHE 6 bu6sunoTteka [JOK
https://m.edsoo.ru/7f416194

4.4 ||lericTBYE XXUAKOCTH Y ra3a Ha IOTPYKEHHOE B 7 1 3 bubauoreka LIOK

HUX TEJI0 https://m.edsoo.ru/7f416194

|I/ITOF0 110 pa3jeny H 21 H

|Pa3/1e11 5. Pa6oTa ¥ MOIHOCTb. JHEPTHUSA

5.1 |[Pa6oTa ¥ MOIIHOCTb 3 1 bubaunoreka LIOK
https://m.edsoo.ru/7f416194

5.2 |[[IpocTble MEXaHU3MBbI 5 1 BubsaunoTteka LLOK
https://m.edsoo.ru/7f416194

5.3 ||MexaHuYecKasi 3Heprus 4 1 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/7f416194

|I/IT0ro 10 pa3jeny H 12 H

|Pe3epBHoe BpeMs H 3 H H H
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Ne HaumMeHoBaHMe pa3zesioB U TeM NPOrpaMMbl ‘ KosinuecTBo 4yacoB | JdseKTpoHHbIE (LM pOBbIE)
n/n Bcero| KoHTpoJibHBIE [lpakTHyecKue 0bpazoBaTe/bHbIe Pecypchbl
paboThI paboThI
|OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME | 68 | 3 [ 12 [
8 KVIACC
Ne HaumMeHoBaHUe pa3zesioB U TeM NIPOrpaMMbl ‘ KosinuecTBo 4yacoB ‘ JnekTpoHHbIe (LU POBLBIE)
n/m Bcero|| KoHTpoJbHbIE [IlpakTUyecKue 06pasoBaTesibHbIe PecypChl
paboThl paboThl
|Pa3/1eJ1 1. Teni0BbI€ ABJIEHUA
1.1 ||CTpoeHue U CBOUCTBA BeleCcTBa 7 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce
1.2 |[TensnoBble mpoLecchl 21 1 5 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce
|I/IToro 110 pasjeny H 28 H
|Pa3,ae11 2.J/1eKTpUYeCcKHe U MarHUuTHbIE ABJICHUSA
2.1 |[QsieKTpHYeCcKHe 3apsabl. 3apsKeHHble Tesla U UX 7 1 bu6sunoTteka [JOK
B3aUMO/IeNCTBUE https://m.edsoo.ru/7f4181ce
2.2 |[lloCTOSTHHBIX 3JIEKTPUYECKUU TOK 20 1 7 bu6sunoTteka [JOK
https://m.edsoo.ru/7f4181ce
2.3 |[MarHuTHbIE SIBJIEHUS 6 1 1.5 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce
2.4 |[Q/sieKTpOMarHUTHasd UHAYKILMA 4 bubaunoreka LIOK
https://m.edsoo.ru/7f4181ce
|I/ITOI‘O 110 pasjeny H 37 H
|Pe3epBHoe Bpems H 3 H H H
|OBLIEE KOJIMYECTBO YACOB 10 TPOTPAMME | 68 | 3 [ 14.5 [
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9 KJIACC

Ne || HaumeHOBaHUe pa3/ZiesioB U TEM IPOrPaMMbl KosinyecTBO 4acoB JnekTpoHHbIEe (LUPPOBbLIE)
n/m Bcero|| KoHTpo/ibHBIE [IpakTHYecKue oGpasoBaTesbHbIe PecypChbl
paboThI paboThI
|Pa3,qe11 1. MexaHn4YecKHe gBJI1eHUsA
1.1 |[MexaHHYeCKOe JBHXKEHHE U CIIOCOOLI €er0 10 1 bu6sunoTteka LJOK
ONKUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 ||BsauMopeiicTBHE TeJ 20 1 3 bubaunoreka LIOK
https://m.edsoo.ru/7f41a4a6
1.3 ||3aKOHbI COXpaHeHUs 10 3 bu6baunoTeka [JOK
https://m.edsoo.ru/7f41a4a6
|I/IToro 110 pa3jeny H 40 H
|Pa3,ae11 2. MexaHn4ecKHe KoJie6aHUs ¥ BOJIHbI
2.1 |MexaHHYeECKHE KOJIeOaHUS 7 3 bubanoreka LIOK
https://m.edsoo.ru/7f41a4a6
2.2 ||[MexaHHYeCcKHEe BOJHbI. 3BYK 8 1 3 Bu6auoTteka LJOK
https://m.edsoo.ru/7f41a4a6
|I/IToro 10 pasjeny H 15 H

|Pa3,aeJ1 3. JJIeKTPOMAarHUTHOE MoJIe ¥ 3JIEKTPOMarHuTHbIE BOJIHbI

3.1 || /ieKTpOMarHuTHOE MoJie U 6 2 bu6bsaunoteka [JOK
3JIEKTPOMarHUTHbIE BOJHbI https://m.edsoo.ru/7f41a4a6

|I/ITOF0 110 pasjeny H 6 H

|Pa3/1e11 4. CBeTOBbBIE ABJIEHUA

4.1 ||3aKoHBI pacnpoCTpaHEHUA CBETa 6 2 Bu6auoTteka LJOK
https://m.edsoo.ru/7f41a4a6

4.2 ||/IMH3BI U ONTHYECKHE TPUOOPHI 6 3 bu6sunoteka [JOK
https://m.edsoo.ru/7f41a4a6

4.3 |[PasnoxkeHue 6eJIOr0 CBETA B CIIEKTP 3 2 Bub6snoteka LIOK
https://m.edsoo.ru/7f41a4a6

|I/IT0ro 10 pasjeny H 15 H

|Pa3,11eJ1 5. KBaHTOBHIE ABJIEHUSA
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Ne || HanMmeHOBaHHe pa3ziesioB U TeM NPOTrpaMMbl KosimyecTBO 4acoB JneKTpoHHbIE (HUPPOBbIE)
n/m Bcero|| KoHTpoJibHBIE [IpakTHYecKHE 00pasoBaTe/ibHble Pecypchl
paboThI paboThI
5.1 |HcnyckaHue u norJioleHUe CBETa aTOMOM 4 1 bubanoreka LLIOK
https://m.edsoo.ru/7f41a4a6
5.2 ||CTpoeHHe aTOMHOrO s/ipa 6 1 bu6auoTteka LIJOK
https://m.edsoo.ru/7f41a4a6
5.3 ||lpepHble peakuu 7 1 1 bu6saunoTteka [JOK
https://m.edsoo.ru/7f41a4a6
|I/IToro 110 pa3jeny H 17 H
|Pa3/1eJ1 6. [IoBTOPUTE/NBHO-0600AILUNA MOAY/Ib
6.1 |[[loBTOpeHue 1 06061IeHUE COlepKaHUsA Kypca || 9 2 Bu6auoTteka LJOK
dusuku 3a 7-9 kaacc https://m.edsoo.ru/7f41a4a6
|I/IToro 110 pa3jey H 9 H

(OBIIEE KOJIMYECTBO YACOB 10 TIPOTPAMME || 102 | 3 [ 27 [
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YYEBHO-METOJNYECKOE OBECIHEYUEHUE OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIS1 YYHEHUKA

» dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHuK, 7 kiacce/ [lepeimkun .M., UBanoB A.W., AkunonepHoe o6mectBo «M3marenbcTBo
«ITpocBemienue»

» dusuka: 9-1 kacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kinacce/ [lepeimkun Y. M., I'yrauk E. M., UBanoB A. 1., [lerpoBa M. A., AKIInoHEpHOE
obmectBo «M3marenscTBo «lIpocBenienne»

» dusuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 8 kinacc/ [leperimkun Y. M., BanoB A. U., Akiinoneproe oomectBo «3mareabcTBo
«ITpocBemienue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. 3apaunuk «CoopHUK 33134 1o ¢pusuke aus 7-9 knaccoy Jlykamuk B.U., UBanoBa E.B., 21-e uza. M.: «IIpocsemuienue», 2007.

2. InmakTrdeckue MaTepuaibl. 7 kiacc Kk yueOHuky A.B. T1€penmkuna «dusuka. 7 kinacey/ A. E. Mapow, E. A. Maposn.- M.: [Ipoda, 2015.
3. B.A.Bonkos, C.E.ITonsuckuii. [Toypounsie pa3spadotku no ¢usuke. 7 kiacc. — 2-e uza. — M.: BAKO, 2007.

4. CoopHuk 3a1a4 o pusuke: 7-9 ki.: k yaeoOnukam A.B.Ileprrmkuna u ap. «Pusnka. 7 kinace», «dusnka. 8 kiacey, «dusuka. 9 kimacey /
A.B.Ilepbimikun; coct. I'.A.JIoHmoBa.-6-¢ u3a. — M.: U3narensctBo «IKk3amen», 2011.

5. Bonkos B.A. [Toypounsie pa3zpabotku o ¢usuke. § kinace. — 3-¢ usa., nepepad. M mom. — M.:BAKO, 2009.

6. BonkoB B.A. [loypounsle pazpabotku 1o ¢usuke. 9 knacc. — 2-e u3a., ucnp. u gon. — M.: BAKO, 2007.

MU P®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH UHTEPHET
https://m.edsoo.ru

https://phys-oge.sdamgia.ru

http://class-fizika.narod.ru

https://lecta.ru



