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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMsA COCTAaBICHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOCHHs Ha 0a30BOM ypOBHE OCHOBHOW 00pa3zoBaTelbHOM
nporpammel, npeactaBieHHbIX B @I'OC OO0, a Taxke ¢ yuértom deaepanbHoi pabodeil mporpaMMbl
BocnuTanus 1 Konuenmuu npenogaBanust yueOHoro npeamera « Pu3znkay.

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMsA COCTAaBICHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOCHHs Ha 0a30BOM ypOBHE OCHOBHOW 00pa3zoBaTelbHOM
nporpammel, npeactaBieHHbIX B @I'OC OO0, a Taxke ¢ yuyeroMm ¢eaepalbHoi pabodeil mporpaMMbl
BOCIHUTAHMSI U KOHUEMINH MpenoiaBaHus yueOHoro npeamera « Dusznkay.

Copnepxanue mporpaMmbl 10 (HU3UKE HANPaBIEHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOU
IpPaMOTHOCTH 00YyYarOIUXCs U OpraHU3aInIo H3y4eHUs (PU3UKH Ha NesITeTLHOCTHON ocHOBE. B mporpamme
1o (pu3MKe YYUTHIBAIOTCS BO3ZMOKHOCTH Yy4eOHOTO mpeamera B peanuzanuu Tpedoanuiit ®I'OC OO0 x
TUTAHUPYEMbIM TUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00y4eHHUs, a TAK)KE MEKIIPEIMETHBIC CBS3H
€CTeCTBEHHOHAYYHBIX Y4eOHBIX NMPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMS.

[Iporpamma no ¢u3uKe yCTaHABIMBAET pacHpeaeseHne y4eOHOro MaTepuaia Mo rogaM o0ydeHHs
(mo kiaccam), mpejuiaraeT IPUMEPHYIO MOCIEAO0BATEIbHOCTh M3YUYEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHUA MIPEIMETHOTO COACPKAHUS U yUeTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa C IETbIO0 OKa3aHWS METOJUYECKOW IMOMOIIM YYUTENIO0 B
co3JIaHNH paboUeil MPOrpamMMBbI 10 Y4eOHOMY MTPEIMETY .

dusnka SABISETCS CHCTEMOOOPA3YIOUIUM JUIsI €CTECTBEHHOHAYUHBIX YYEOHBIX IpPEIMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SBJICHUN, U3yyaeMbIX XUMUel, Onosoruei,
acTpoHOMUEH H (U3HYECKON Treorpadueld, BHOCUT BKJIQJ] B E€CTECTBEHHOHAYYHYIO KAapTHHY MHPA,
IpeocTaBisgeT Hanboliee sICHble 00paslibl MPUMEHEHHUs] Hay4YHOTO METOojla MO3HAHMS, TO €CTh Crocoba
MIOJIy4Y€HHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa 13 rIaBHBIX 337a4 (pu3nyeckoro oOpa3oBaHus B CTPYKTYpe oOIIero o0pa3oBaHMs COCTOUT B
(hOopMHPOBaHUM €CTECTBEHHOHAYUHOM IPaMOTHOCTH M MHTEpECa K HayKe y 00yJaroImuxcsl.

WN3yyenne ¢u3uku Ha  0a30BOM  ypOBHE  IMPEANOJAraeT  OBJIAJCHUE  CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPAMOTHOCTB!

® Hay4HO OOBSCHSTH SIBICHUS,

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOTO UCCIIEI0OBAHMS;

® UHTEPNpPETUPOBATh JaHHbIE W UCIOJIb30BaTh HAy4HbIE [OKA3aTelIbCTBA JUIS MOJIYYEHHUS

BBIBOJIOBY.

Lenu n3ydenus: (U3MKU HAa ypPOBHE OCHOBHOT'O OOIEro oOpa30BaHUs OINpeesIeHbl B KOHILIETIHH
npernojaBaHus yyebnoro mnpeamera «®Pusuka» B 00pazoBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepanun, peaTu3yONMX OCHOBHBIE 00IIe00pa30BaTeIbHbIE MPOTPAMMBI.

Henu nzyueHus: Gpu3uku:

e mpuoOpeTeHHe HMHTEpeca U CTPEMJICHHS OOYYaloIUXCSd K HAyYHOMY H3YUYEHUIO TNPHPOJIBL,

pa3BUTHE UX UHTEJUIEKTyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BUTHE NPEACTABICHUN O HAYYHOM METOE MO3HaHUA U (POPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHHUS K OKPY>KAIOUINM SIBIICHUSM;

e (opMHUpOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUs] OCHOB CTPOCHHS MaTepUU
1 pyHIaMEHTABHBIX 3aKOHOB (PU3HKH;

e (opMHUpOBaHME MPEICTABICHUNA O POIH (PU3MKH ULl Pa3BUTHS JIPYTMX E€CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOTHII;



pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cdepax Oyaymiei nmpodeccnoHanbHOM NesITeNbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JlalbHeHIIeMy 00y4eHHIO B 3TOM HAIPaBICHHH.

JIoCTIKEHHE 3TUX IeJeld MporpaMmbl M0 (U3UKE HA YPOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHUS
o0ecreunBaeTcs peIeHuEeM CIIeAYIOINX 3a/1a4:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
3JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

MpUOOpeTeHne yYMEHUN OMHCHIBAaTh U OOBACHATH (DU3MUECKUE SIBJICHUS C HCIOJIb30BAHUEM
[MOJTyYEHHBIX 3HAHUI;

OCBOEHHE METOJIOB PEIICHUS MPOCTEHUIINX PAaCUETHBIX 3a7ad C MCHOJIb30BaHUEM (HHU3HUECKUX
MOJEJIeN, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOJHBIC SBICHUS U BBINOJHITH OMBITHI, JIAOOpATOPHBIE
paboThI U IKCIIEPUMEHTAIbHBIE UCCIEA0BAHUS C UCIIOIb30BAHUEM U3MEPUTEIBHBIX IPHOOPOB;
OCBOEHHE NMPUEMOB PabOTHI ¢ HHPOopMaIueil pu3nueckoro cogepxaHus, BKItouass HHPOPMAIIHIO
0 COBPEMEHHBIX JOCTHKEHUIX (DU3UKHU, aHATTU3 U KPUTUYECKOE OIIEHUBAaHUE MH(OPMAIIHH;
3HAaKOMCTBO CO cdepamMu MpodeccHuoHaANbHON NeATeNbHOCTH, CBSA3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (DU3HUECKON HAYKH.

OO11ee YKCiI0 4acoB, PEKOMEHIOBAaHHBIX JIJIsl H3ydeHUs (PU3MKK Ha 6a30BOM YpOBHE, — 2724aca: B
7 xnacce — 68 yacoB (2 yaca B Hezento), B 8 kinacce — 102 gaca (3 gaca B Hezento), B 9 kiacce — 102 yaca
(3 gaca B HezeINIO).

[Ipeuiaraemelii B mporpamme no (QU3MKe MepeyeHb J1abOpaTOPHBIX pPabOT M OIBITOB SIBIISETCS
PEKOMEHIaTeNbHbIM, YUUTENb J€TaeT BBIOOp MPH MPOBEAECHUH J1a00PAaTOPHBIX pabOT U OMBITOB C yUYETOM
MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yUarouXcs, CIICKa SKCIEPUMEHTAIbHBIX 3a/laHUH, IPE1IaraeéMbIX B
paMKax OCHOBHOT'O FOCY/AapCTBEHHOTO SK3aMeHa o (pu3uke.



COJAEP)KAHUE OBYYEHUA

7 KJIIACC
du3uka u eé poJib B IO3HAHUM OKPY:KalouUlero Mupa.

®duzuka — HayKa o npupoje. ABneHus npupopl. Dusznyeckue sBICHUSA: MEXaHUYECKHE, TEIIOBBIE,
AJEKTPUYECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

dusndeckue BenuuuHbl. M3mepenne ¢pusnueckux BenuunH. Ousndeckue npudopsl. [lorpenrHocts
n3MepeHnil Mex1yHapogHas cucTeMa euHULL.

Kak ¢wusuka u gpyrue ecTtecTBEHHbIE HAyKH H3ydyaloT NpHponay. EcTecTBeHHOHaydHBI MeToA
MO3HAHUA: HAOIIOJCHME, TOCTAHOBKAa HAYYHOTO BOIMPOCA, BBIABM)KCHUE THUIIOTE3, SKCIEPUMEHT II0
MIPOBEPKE THIIOTE3, OOBsICHEHNE HA0I0JaeMoTo siBiieHUs. Onucanne GU3NIECKuX SBICHUN C MTOMOIIBIO
Mozaenen

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, EKTPUUECKUE, MATHUTHBIE, CBETOBBIE SBJICHUS.

2. ®wusudeckue MpuOOPHI U MPOIEIypa MPSIMBIX U3MEPEHHUHN aHATOTOBBIM B IH(PPOBBIM TPHOOPOM.

Jlabopamopuuvie pabomot u onvimol.

Omnpenenenue UEHBI JeNIeHUs MIKAIbI H3MEPUTEIHLHOTO MpHoopa.
N3mepenue paccTossHUMN.
W3mepenne o0bEMa JKUAKOCTH U TBEPAOTO TETA.
Omnpenenenne pa3smMepoB MajbIX TEJ.
N3mepenne temneparypsl Py NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPBHI.
[IpoBenenue uccnenoBaHus MO MPOBEPKE TUIIOTE3BI: JAJBHOCTh MOJETA IIapUKa, MYIIEHHOTO
TOPU30HTAIILHO, TEM O0JIbliIe, YeM OOoJIbIle BBICOTA ITyCKa.
IlepBOoHaYa/IbHBIE CBEICHUS 0 CTPOCHMHU BellecTBA.

CrpoeHue BemiecTBa: aToOMbl U MOJEKYJbl, UX pa3Mmepbl. ONBITHI, JOKa3bIBAIOIINE IUCKPETHOE
CTPOEHHE BEIECTBA.

JIBrokeHue yacTull BemecTBa. CBs3b CKOPOCTU JIBIKEHHS YacTUIl ¢ TeMmreparypoid. bpoyHoBckoe
nsuxkenue, 1uddysus. BzaumonelicTBre 4acTUIl BEIIeCTBA: MPUTSHKEHUE U OTTAIKMBaHHE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHE T'a30B, )KUIKOCTEH U TBEPABIX (KPUCTATUIMYECKUX ) TElL.
B3auMocBsI3p  MeXIy CBOWCTBAMHM BEIIECTB B  Pa3HBIX arperaTHBIX COCTOSHUSIX H  HX
aTOMHOMOJIEKYJIIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSSHUN BOJIBI.

Jemoncmpayuu.

1. Habmronenne 6poyHOBCKOTO JBH)KEHUSI.

2. Hab6monenue quddysnm.
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3. Ha6mo)1eH1/1e HBH@HI/Iﬁ, O6T)$ICH$[IOHII/IXC$I MPUTAKCHHUEM U OTTAJIKUBAHHUEM YaCTUIL BCIICCTBA.
Jlabopamopuvie pabomovt u onvimol.
1. Omenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIOIb30BaHUEM GoTorpaduii).
2. OnpITH O HAOIOACHUIO TEMJIOBOTO PACITUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO ICUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKECHUS.
JIBu:xeHMe M B3aUMOo/ielicTBHE TeJl.
Mexanudeckoe nBukeHHe. PaBHOMepHOe U HepaBHOMEpHoe nBibkeHue. Ckopoctb. Cpeanss
CKOpPOCTHb NP HEPABHOMCPHOM ABUXKCHUMH. Pacuer OyTH U BpCMCHU OBUIKCHUS.



SIBnenne mHepuuM. 3aKOH MHEpLMH. B3aumozelcTBue Tesl Kak NMPUYMHA U3MEHEHHS CKOPOCTH
OBUWKEeHMsT Ten. Macca kak Mepa uHepTHocTH Tena. IlmoTHocTh BemecTBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIC 00beMa BEIIECTBA.

Cuna kak xapakTepucTuka B3aumojeictus Tena. Cuiia ynpyroctu u 3akoH ['yka. Mi3mMepenue cuiisl
C IIOMOILBIO AUHAMOMETpA. SIBlIeHHE TATOTEHUs U cuia TshkecTH. Cuila TSDKeCTH Ha ApYTuXx IiaHerax. Bec
tena. HesecomocTs. CroxeHue cuil, HallpaBJIEHHBIX 110 OJHOM mpsMoil. PaBHozelicTByromas cui. Cuna
TpeHUsl. TpeHHe CKOIbKEHUS U TPEHUE MOoKos. TpeHue B IpupoJe U TEXHUKE.

Jemoncmpayuu.

HabntoneHne MexaHM4ecKoro ABMKEHUS Tela.

N3mepenune ckopocTy NpsIMOJIMHEMHOTO ABMXKEHUS.
HaGnronenue siBiieHUs] HHEPLIWH.

HaGnroneHue u3mMeHeHus: CKOPOCTH IIPU B3aUMOJICHCTBUN Tell.
CpaBHeHHUE Macc 10 B3aUMOEHCTBUIO TEIl.
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CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHOW PSIMOM.
Jlabopamopuvie pabomsl u onsimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBWKEHHsI (IIapuKa B KHUAKOCTH, MOJEIHU
ANEKTPUYECKOTO aBTOMOOUJIS U TaK Jlajee).
2. OrmpeneneHue cpeHe CKOPOCTH CKOJIBKEHHUS OpyCKa WK IapyuKa M0 HAKIIOHHOH TTIOCKOCTH.
Onpenenenye IOTHOCTU TBEPJIOTO TeENa.
4. OnbIThl, JAEMOHCTPUPYIOIIUE 3aBHUCHMOCTh pacTsbkeHus (nedopMaiuu) TPYKHHBI  OT
MIPUJIOKEHHOU CHJIBL.
5. OmnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIbI TPEHHUS CKOJIBKEHUS OT Beca Teljla U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.
[aBjieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB.
HaBnenue. CrocoObl yMEHBIIEHUS M YyBeIHUYEHHUs MAaBieHus. JlaBneHue rasa. 3aBUCHMOCTH
JIaBJICHU ra3a OT o0beMa, Temnepatypsl. [lepenaya naBiaeHust TBEpAbIMU TeaMU, KUIAKOCTSIMH U Ta3aMH.
3akon [lackansa. IlHeBMaTHMueckue MalIMHBL. 3aBUCHUMOCTb JIaBJIE€HUS JKMJIKOCTH OT TIJTyOWHBI.

(98]

I'unpocratuueckuii mapagokce. CooOmiaromuecs cocyabl. [ uapaBmuieckie MeXaHHu3MBbI.

Atmocdepa 3emnn u atMocdepHoe naBieHue. [I[puynHbl CyliecTBOBaHUS BO3AYUIHONW OOOIOUKH
3emmn. OnbiT Toppuuerum. 3mepenne arMochepHOTo 1aBiieHHs. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 1y1st m3mMepenns aTMochepHOTO TaBICHHUS.

JleficTBUE KUJIKOCTU M Ta3a Ha MOTPYKEHHOE B HUX Teio. BrITankuparomas (apXxumeaoBa) cuia.
3akoH Apxumena. [InaBanue ten. BozayxonnaBanue.

Hemoncmpayuu.
3aBHUCHUMOCTD JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBneHus KUIKOCTHIO U Ta30M.

Coobmatrommuecs: Cocypl.

I'mppasnnueckwmii npecc.

[IposiBnenue aecTBUs aTMOCHEPHOTO JTABJICHHUS.

3aBUCUMOCTh BBITAIKUBAIOLIEH CUJIBI OT 00bEMa MOrpyKEHHON YacTh Tela U IUIOTHOCTH
AKUIKOCTH.
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PaBeHCTBO BBITATKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

*®

VcaoBue muaBaHMsA Tel. IUIABaHHE WITH IMOrpy>X€HUE TCI B 3aBHUCHMOCTH OT COOTHOIICHHA
IUIOTHOCTEH TejIa B KUOKOCTH.



Jlabopamopuusie pabomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca TeJia B BOJI€ OT 00bEMa MOTPYKEHHOH B )KUIKOCTh YaCTH TeJa.

2. OmnpeneneHne BbITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJO, OTPYKEHHOE B KHUJIKOCTb.

3. IlpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIECH CHJIbI, ACHCTBYIOLIEH HA TEJIO B KUAKOCTH, OT

Macchl Tea.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI, JEHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KHUIKOCTh YaCTH TeJIa U OT INIOTHOCTH >KUKOCTH.
5. KoHcTpynpoBaHue apeomeTrpa WM KOHCTPYMpPOBaHUE JIOAKM M OIpelereHue e
IPy30M0AbEMHOCTH.
Padora u MmougHOCTB. DHeprus.

Mexannueckast pabora. MoLIHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmio paBHOBecusi phlyara.
[Ipumenenue mpaBuiia paBHOBeCUs! pbluara K OJOKy. «3o0l0TOe mpaBuiio» MexaHuku. Kosadduimenrt
none3Horo aevicteus (nanee — KI1J[) mpocTeix MexaHnn3MoB. [IpocTie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckasi sHeprua. Kunerudeckast u noteHuuanpHas sHeprud. [IpeBpaienue ogHoro Buaa
MEXaHUYECKOM IHEPTUU B APYroil. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onsimol.

1. Ompenenenue paboOThl CUIIbI TPEHUS MPU PABHOMEPHOM JIBUKEHHUHU Tejla MO TOPU30HTAIBbHOM

MTOBEPXHOCTH.

2. HWccnenoBanue yciioBUi paBHOBECHUS pblyara.

N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

(9]

4. HW3zydeHune 3aKOHA COXpAaHEHUsI MEXAHUYECKOW dHEPTUU.
8 KJIACC

TemioBble sBJICHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTpOEHUs BemecTBa. Macca U
pa3Mepbpl  aTOMOB M MOJIEKYJL. OneITel,  MOATBEPXKJAIONIME  OCHOBHBIE  IOJIOXKECHUS
MOJIEKYJISIPHOKMHETHYECKON TEOPHUH.

Mogenu TBEPAOrO, KMIKOTO M Tra3000pa3HOro COCTOSIHMM BemiecTBa. Kpucraminueckue u
amopdubie Tena. OOBsSCHEHHE CBOMCTB Ta30B, JKUAKOCTEH M TBEPABIX Tl HAa OCHOBE IOJIOKEHHI
MOJIEKYJISIPHO-KHHETHYECKOW Teopur. CMauynBaHWe W KallWJULSIPHBIE BJICHUS. TeIioBoe pacllupeHue u
CKaTHe.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBMYKEHHMS 4acTHL. BHYyTpeHHs
sHeprusa. CrocoObl M3MEHEHUs BHYTPEHHEH SHEpruu: Tervloneperaya M coBeplieHue padoTbl. Bumabl
TEIUIONEPEIauu: TEMIONPOBOAHOCTh, KOHBEKIINS, N3JIyUCHHE.

KonnuecTBo TemnoTel. Y eiabHas TEIIOEMKOCTh BelllecTBa. TermiIo00MeH U TEII0BOe paBHOBECHE.
VYpaBHenue TeruoBoro Oananca. IlnaBneHue u OTBepJeBaHUE KPHUCTAUIMYECKUX BEILIECTB. YJENbHAs
teruiota miasneHus. [lapooOpazoBanne u koHnpeHcauus. Mcnapenuwe. Kunenwe. YaenbHas Temiora
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT aTMOC(HEPHOTO AaBICHHS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHAs TEII0Ta CTOPaHUs.



[Ipunnumner padoTel TeroBbix apurareneid KIIJI termmoBoro mpurarens. TeruioBble ABUTATENN U
3allUTa OKPY>KAIOMIEH CpeIbl.
3aKOH COXpaHEHUs U MPEBPAILCHHs SHEPTUHU B TEIJIOBBIX MPOLIECCaXx.
Jemoncmpayuu.
Hab6mronenne 6poyHOBCKOTO JTBHYKEHUS.
Ha6monenue nuddysum.
HaGmoienne SBICHUI CMAaYMBAHKS U KAMJUTSIPHBIX SBJICHHIA.
Hab:mronenue TenioBoro pacuimpeHus Tel.
N3menenune naBieHus ra3a npu K3MEHEHHH 00bEMa M HArpEBaHUH WJIH OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMreparypsbl.
Bunae! Tenionepenayu.
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OxnaxkieHue Ipy COBEPIICHUH PabOTHI.

9. HarpeBanue npu coBepiieHUr pabOThl BHEIIHUMHU CHUIIAMHU.

10. CpaBHEeHHE TETNIOEMKOCTEN Pa3TUYHBIX BELIECTB.

11. HabnroneHve KUICHUS.

12. HaGnrogeHne mocTosHCTBA TEMIIEPaTyPhl IPU IJIABICHUU.

13. Moaenu TEIUIOBBIX IBUTATEIIEH.

Jlabopamopuvie pabomol u onsimol.

OnBITHI 10 OOHAPYKCHHIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSIKCHHSL.
OnBITHI IO BRIPAIIMBAHUIO KPUCTAJIIOB TTOBAPEHHOW COMIM WJIM caxapa.
OnbIThI 1O HAOTIOEHHUIO TETIIOBOTO PACIIMPEHUSI TA30B, JKUJIKOCTEH U TBEPIBIX TEIL.
Ormpenenenue naBieHUs BO3ayxa B OAJIJIOHE MITIPHUIIA.

AR A e

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJIEHUS BO3AyXa OT €ro 00bEéMa U HarpeBaHus UIIU
OXJIAKJCHUS.
6. IIpoBepka runoTe3sl JMHEHHOM 3aBUCUMOCTH JUTUHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIepaTypsbl.
7. HaOnronenue M3MeHEHUs BHYTPEHHEW 3HEPruu Teja B pe3ysbTare TeIIonepenadyd u padboThl
BHEIIHUX CHUII.
8. MHccnenoBaHue sBJIEHUS TEIJIOOOMEHA NMPU CMEIINBAHUU XOJIOJHON U ropsiueil BObI.
9. OmnpezneneHue KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW NpPU TEIUIOOOMEHE C HarpeThiM
METAIITNYECKUM LIUITUHAPOM.

10. Onpeaenenne yaenbHOU TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca UCTIapeHUsL.

12. OnpeneneHne OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.

13. Onpenenenne yaenbHON TEIIOTHI IJIaBICHUS JIb/IA.

JIeKTpUYeCKHe M MATHUTHBIE SIBJICHUS.

Onextpuszanus Ten. J[Ba poja 3IEKTPUUECKUX 3apa10B. BzaumoneicTBue 3apsyKEHHBIX TeJl. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJIEHUCTBUS 3apsSKEHHBIX TEJl OT BEJIMYMHBI 3apsA0B M PACCTOSHUS
MEXIy TeJaMHu).

OnekTpuyeckoe Tmone. Hanpspk€HHOCTH  anekTpuueckoro moiis. [IpuHOMn — cyneprno3unuu
ANEKTPUUECKUX MOJIeH (Ha KaYECTBEHHOM ypPOBHE).

Hocurenu snexkTpuueckux 3apsioB. OJIEMEHTApHbIM 3iekTpuueckuil 3apsn. CTpoeHue aroma.
ITpoBOAHMKY M TUANEKTPUKH. 3AKOH COXPAHEHUS JIIEKTPHYECKOTO 3apsa.



DNEeKTpUYECKU TOK. YCIIOBHUS CYILECTBOBAHUS 3JEKTPUYECKOTO TOKAa. VICTOYHHMKM IOCTOSHHOTO
TOoKa. JlelCTBUS AJIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUI TOK B
KHUJKOCTAX U razax.

Onexrpuueckas nenb. Cuia Toka. DieKkTpudeckoe HampspkeHue. COonpoTHBICHHE MPOBOIHUKA.
VY nenapHOE conpoTuBieHue BemecTa. 3akoH OMa Juist yuactka tenu. [locinenoBarensHoe u napauieabHoe
COEJMHEHHE ITPOBOJHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH J[xoyns—JIeHma. DnekTpuueckue Lenu u
NOTPeOUTENN IEKTPUIECKOM s3Heprun B ObITY. KopoTkoe 3aMbIkaHMe.

ITocrostHHbIE MarHUTHI. B3auMoneiicTBUe MOCTOSHHBIX MarHUTOB. MaruutHoe nosie. MarHutHoe
noJie 3eMJIM U €ro 3HaYeHHe s )KU3HU Ha 3emiie. OnbIT OpcTena. MarHUTHOE 10JI€ AIEKTPUYECKOr0 TOKaA.
[IpumeHeHne SJIEKTPOMAarHuTOB B TEXHUKE. JleliCTBUE MarHUTHOrO MOJsI Ha IPOBOAHUK C TOKOM.
DJeKTpoABUTaTeNIb HOCTOSHHOrO ToKa. Mcrnonb30BaHue 31eKTpogBUraTeieil B TEXHHYECKUX YCTpOMCTBaxX
Y Ha TPAaHCIOPTE.

Omnpitel @apajes. SBneHue 3reKTpoMarHuTHOM MHAyKUuU. [IpaBmino Jlenna. DnexkTporenepaTop.
CriocoObl MONIy4YEeHUs ANEKTPUUYECKOM SHEpPruu. JNEKTPOCTAHIMM Ha BO300OHOBISEMBIX HCTOYHMKAX
SHEPIUH.

Hemoncmpayuu.

DneKkTpu3anus Tel.
JIBa posia 2JIEKTpPUYECKUX 3apsA0B U B3aUMOJICHCTBHUE 3apsSyKEHHBIX TEJl.
YCTpOUCTBO U IEUCTBUE DIIEKTPOCKOIIA.
DnexkTpocTaTHuecKasi UHIYKIHUS.
3aKOH COXpaHEHUS JEKTPUUECKUX 3apsI/I0B.
[IpoBOAHUKY M TUAIEKTPUKH.
MonenpoBaHu€e CUIIOBBIX JINHUHM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKH TOCTOSTHHOTO TOKA.
JIenCTBUA dIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUI TOK B )KUJKOCTH.

. 'a30BBbI#1 pa3psn.

. I3MepeHue Cuiibl TOKa aMIIepMETPOM.
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. I/I3MepeHHe SJICKTPHUYCCKOT'O HAITPSXKCHUA BOJIBTMETPOM.
. Peocrar n marasuH cOnpOTHUBIICHHN.
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. B3aumopeiicTBre MOCTOSITHHBIX MarHUTOB.

. MozaenupoBaHre HEBO3MOKHOCTH Pa3/IEICHHS MOJIOCOB MarHUTA.
. MOI[GJ'II/IpOBaHI/Ie MATrHUTHBIX IOJIEN ITOCTOSHHBEIX MAarHUTOB.

. OnsIT OpcTena.

—_
O 0 3

. MarHuTHoe nose Toka. DJIEKTPOMAarHuT.

. JlelicTBME€ MarHUTHOT'O NOJIS1 HA MIPOBOJIHUK C TOKOM.

. DIeKTpOoABUTaTENb TOCTOSIHHOTO TOKA.

. UccnenoBanue sBI€HUS JIEKTPOMArHUTHOM WHIYKIIHH.

. OnbiTel Dapajes.

. 3aBUCHMOCTb HaIlpaBJIEHUS UHIYKIMOHHOTO TOKA OT YCJIOBHUM €r0 BO3HUKHOBEHHUSI.
25. DaeKTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuusie pabomot u onvimol.

1. OnbIThl 10 HAOTIOACHUIO IEKTPU3ALMH TET UHAYKIUEH U IPU COMPUKOCHOBEHHH.
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HccnenoBanue NeicTBUS SIEKTPUIECKOTO TSI HA IIPOBOJAHUKH U TUDIICKTPUKH.

COopka u mpoBepKa padOThI STEKTPHUECKOH IS MTOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepeHue u peryaupoBaHue HApsHKSHUSI.

HccnenoBanue 3aBUCUMOCTH CHIJIBI TOKA, HAYIIETO Yepe3 PEe3UCTOp, OT CONPOTHBICHHS

pe3uCTOpa M HANPSDKEHHUS HA PE3UCTOPE.

7. OHBITBI, ACMOHCTPpHUPYIOIIUC 3aBUCUMOCTD 3JICKTPUYICCKOTO COIMPOTHUBIICHUS MIPOBOAHUKA OT €ro
JUTMHBI, TUIOLIAIN TIONIEPEYHOTO CEYCHUS M MaTepraa.

8. IlpoBepka mpaBWiia CIOKEHUS HANPSHKCHUHA TPH TIOCICAOBATEIILHOM COCIUHEHHH JIBYX
PE3UCTOPOB.

9. TlpoBepka mpaBuiia JUIst CUIIBI TOKA TPH MAapaJUIETHbHOM COSTUHEHUN PE3UCTOPOB.

10. OnpeneneHrie pabOTHI AEKTPHUUECKOTO TOKA, UAYILETO Yepe3 Pe3nucTop.

11. OnpeneneHre MOITHOCTH JIEKTPUUECKOTO TOKA, BBIIEISIEMOI Ha PE3UCTOPE.

SNk

12. ViccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYILEr0 Yepe3 JaMIIOUKy, OT HAIIPSKEHUsI Ha HEell.

13. Onpenenenue KII/I narpesarensi.

14. UccnenoBanre MarHuTHOT'O B3aUMOJICHCTBUS IOCTOSSHHBIX MAarHUTOB.

15. 3ydyeHue MarHuTHOTO NOJIsl TOCTOSIHHBIX MarHUTOB IPU UX OObEMHEHUH U PA3/I€ICHUY.

16. VccnenoBanue AeMCTBUSI 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJIEHCTBUS KATYIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA U HAIlpaBJICHHsI TOKa B KaTYILKeE.

18. 3y4eHue neicTBUsI MAarHUTHOTO TOJISI HA IIPOBOJAHUK C TOKOM.

19. KoncrpyupoBaHue 1 nu3ydeHue paboThl 3JIEKTPOIBUTATEIS.

20. Uzmepenune KIIJ] anekTponBUraTeibHON YCTaHOBKH.

21. OnpITHI IO UCCIEIOBAHUIO SIBJICHUS JEKTPOMArHUTHOW MHIYKIMU: MCCIIEeI0OBaHUE U3MEHEHUI
3HA4YeHHUs U HaIlPaBJICHUS MHAYKIIMOHHOTO TOKA.

9 KJIACC

Mexann4yeckue siBJIeHHS.

Mexannueckoe JBuxkeHue. MarepuanbHast Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh
MEXaHUYECKOro ABWKEHUSA. PaBHOMEpHOE MPSAMOJIMHEITHOE NBH>KeHUEe. HepaBHOMepHOE NPsIMOTMHENHOE
nBukeHne. CpenHsisi U MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBH)KEHHUU.

Yckopenue. PaBHoyckopeHHOe npsiMoinHeliHoe ABrkeHne. CBoOoHOoe maaeHue. Onbitol ["amues.

PaBHOMepHOE nBMXKEHHME MO OKpyX)HOCTH. [lepron u yactora obpamienus. JIuaeHas u yrioBas
ckopocTH. LleHTpocTpeMHuTENbEHOE YCKOPEHHE.

Ilepeeit 3axkoH HerotoHa. Bropoit 3akoH Herotona. Tperuit 3akoH Hberorona. IIpuHiun
CYNEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TpPeHUS CKOJIbKEHUS, CHIIa TPEHUS TTIOKOSI, IPYTHE
BH/IBI TPEHHUSL.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TSTOTEHMs. YCKOpEHHE CBOOOIHOro majeHus. [[BuxeHue
mia"eT Bokpyr CousHua. [lepBas kocmuueckast ckopocTb. HeBeCOMOCTh U eperpysKu.

PaBHOBecue MmarepuanbHON TOUkH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOrO Tena C
3aKpEIUIEHHOM OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TshkecTw.



Nmnynbe Tena. U3Menenue umnyibca. UMnysibe cuibl. 3aKOH COXpaHEHHsI UMITyJibca. PeakTuBHOE
JIIBIOKCHHUE.

Mexanunueckasi paboTa U MOUIHOCTb. PaboTa cui TsHKecTH, ynpyroct, TpeHus. CBsi3b SHEPTUU U
paOotsl. IloTeHIManbHas SHEPrysl Tea, MOAHATOrO HaJl MOBEPXHOCTHIO 3eMin. [loTeHnanbHas sHeprus
ckatoil mnpykuHbl. Kunernueckas sHeprus. TeopemMa O KMHETHYECKOW PHEPrHMM. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPTUU.

Jemoncmpayuu.

1. HaOmroneHune MexaHHYECKOTO ABM)KCHUS TEJIa OTHOCUTENIBHO Pa3HbIX TEN OTCUETa.

2. CpaBHeHMe IyTel U TPACKTOPHUI ABMXKEHUS OJHOTO U TOTO XK€ TeJla OTHOCUTENIBHO Pa3HBIX Tel
oTCY€Ta.

3. H3mepeHune CKOPOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABMKEHHUSL.

4. WccnegoBaHue MpU3HAKOB PaBHOYCKOPEHHOTO JBUKCHHS.

5. HalGmroneHue ABMXEHUS TeNa MO OKPY>KHOCTH.

6. HabOmoneHne MexaHWYEeCKHX SIBICHUH, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHTEIILHO KaOUHETa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHS TeJIa OT MACChl Tea U ACHCTBYIONIEH Ha HETO CUJIBI.

8. HalGmroneHnue paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEll.

9. H3meHneHwue Beca Tena MpHU yCKOPEHHOM JIBH)KCHUH.

10. [lepenaua umiysbca mpu B3aUMOJICHCTBUAU TEJI.

11. IlpeoOpa3zoBaHus JHEPTHH MIPU B3aUMOJICHCTBUU TEIl.

12. CoxpaHeHre UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaneHnue UMITyJibca IpU aOCOITIOTHO YIPYTOM B3aUMOIEHCTBUN.

14. HabmroeHue peakTUBHOTO JBUYKEHUS.

15. CoxpaHeHre MEXaHMUECKON YHEPTUU TTPU CBOOOTHOM MAJCHHUH.

16. CoxpaHeHre MEXaHHMUECKON YPHEPTUU TIPH IBHKECHUH TeJa MO JeHCTBUEM MPYKUHBIL.

Jlabopamopuvie pabomsl u onvimol.

1.
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1.

KonctpynpoBanue TpakTa JUist pa3roHa U JadbHEUIIEr0 paBHOMEPHOTO JIBHKCHHUS [apUKa WIIH
TEJEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUsSI OpycKa WM JABMXKEHMsI LIapuKa MO HaKIOHHON
TUTOCKOCTH.

Omnpenenenne yCKOpeHUs Teja MPH PaBHOYCKOPEHHOM JBIIKEHHH 0 HAKJIOHHOW TNTOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IYyTH OT BpPEMEHM IPH PABHOYCKOPEHHOM JIBXKEHHMU 0e3
Ha4aJIbHOW CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIH MPH PAaBHOYCKOPEHHOM JIBWKCHHU 0€3 HadaJIbHOW CKOPOCTH ITyTH
OTHOCATCS KaK psAJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE TIPOMEKYTKHA BPEMEHH OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBXKEHHUSI OT CHITBI HOPMAJIBHOT'O JIaBJICHHUS.
Onpenenenne k03 uiineHTa TpeHus: CKOIbKEHHS.

OmnpeneneHne KECTKOCTH MPYKUHBI.

Ompenenenne padOTHl CHIIBI TPEHUS NP PAaBHOMEPHOM JIBMDKEHHH TEJa 10 TOPHU3OHTAIBHOM
MOBEPXHOCTH.

. Onpenenenne pabOTHI CUIIBI YIPYTOCTH MPU MOIBEME TPY3a C HCIIOIH30BAHHEM HETIOABHKHOTO

U TIOABUKHOTO OJIOKOB.
N3ydeHne 3aKk0Ha COXPAHCHHS SHEPTHH.



MexaHuuyeckue K0J1e0aHUA U BOJIHBI.
Koneb6arenbHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTUKU KOJICOAHUM: TIEPUOJ], YaCTOTa, aMIUIUTY/IA.
MareMaTHueCcKuil U IPYKUHHBIA MasTHUKU. [IpeBparienne sHepruu npu KosiedaTeaIbHOM JIBUKCHUH.
3aryxatomue kosieOanus. BeiHykneHHbie koinebanus. Pesonanc. Mexannueckue BosiHbl. CBOMCTBA
MeXaHn4eckux BosIH. [IpoosbHbIe U onepeyHbIe BOJHBI. [{JTMHA BOJIHBI U CKOPOCTH €€ paclipOCTpaHEHHUS.
Mexanudeckre BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJIHBI.
3ByK. ' poMKOCTh 3ByKa U BbICOTa TOHA. OTpakeHue 3Byka. HGpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. Habnronenue xoneOGaHui T MO IEHCTBUEM CHIIBI TSDKECTH M CHIIBI YIIPYTOCTH.

2. Habmonenne konebanuii rpy3a Ha HUTH U Ha MIPYKHUHE.

3. HabmoneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHCa.

4. PacnpocTpaHeHue MPOJ0JIbHBIX U MONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYECKUH pPE30HaHC.

Jlabopamopuvie pabomsl u onsimol.

1. OmpexneneHue 4acTOTHI U MEPHOJA KOJICOAHUI MAaTEMAaTHUYECKOTO MasiTHUKA.

2. Omnpenenenre 4acTOTHI U MEpUO/Ia KoueOaHUi MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NIEPHO/Ia KOJIE€OaHU TOABEIICHHOTO K HUTH Tpy3a OT JIJTUHBI HUTH.

4. HccnepoBaHue 3aBUCUMOCTH MEpUOa KOJIEOAHUN MTPYKUHHOTO MAsITHUKA OT MacChl Tpy3a.

5. TIpoBepka He3aBHUCHUMOCTH Meproa KoieOaHull rpy3a, MOABEIIEHHOTO K HUTH, OT Macchl Ipys3a.

6. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh MEpHOJa KOJeOaHWH MpPYKUHHOTO MasTHUKA OT
MacChl Tpy3a U KECTKOCTHU MPY>KUHBI.

7. W3mepeHne yCKOpeHUs: CBOOOIHOTO TaICHHUS.

3HeKTp0MaFHHTHOC moJI€ M 3JIEKTPOMArHuTHbIC¢ BOJIHBI.
9J'IeKTpOMaFHI/ITHOG ITOJIC. 3HeKTp0MaFHI/ITHLIe BosHbI. CBOHCTBA QJICKTPOMArdHMTHBIX BOJIH. [Mxana

OJICKTPOMArHMTHBIX BOJIH. Ucnonb3oBanue OJICKTPOMArdMTHBIX BOJIH JJIA COTOBOI1 CBA3MH.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosHOBEIE CBOWCTBA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1.

I/I3yquI/IC CBOICTB SJICKTPOMAIrHUTHBIX BOJIH C ITIOMOIIBIO MOOHUJILHOT'O Teﬂe(l)OHa.

CaeToBblI€ sIBJICHHS.

JlyueBast monenb cBeta. Mcrounuku cBera. [IpsiMmonvHeHOE pacmpOCTpaHEHHE CBEeTa. 3aTMEHUS
Comaua u Jlyssl. Otpaxenune cBeta. [Imockoe 3epkaiio. 3aKOH OTpa)XeHHUsI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomsieHHs cBeTa. [lodHOE BHYTpEHHEE OTpa)KEHUE CBETa.
Hcnonbs3oBaHKe MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xonx mydeit B muH3e. OnTHdeckas cucrema (poroanmapara, MUKpOCKOIa B Teieckona. ['ma3
KaK OINTHYecKas cucreMa. bim3opykocTh U AambHO30PKOCTb.

Paznoxxenne Oemoro cBera B cmekTp. Ombitel HbioToHa. ClioKeHWE CIEKTPAIbHBIX I[BETOB.

Jucnepcus ceera.
Jemoncmpayuu.

1.

[IpsmonuHeiHOE pacipOCTpaHEHHE CBETA.

2. OtpaxeHue cBeTa.



[Tonyuenne n300pakeHHI B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue ceera.

OnTudyecKkuii CBETOBO/I.

Xox mydei B coOnparomiei JTnH3e.

XoJ ydeil B pacCcerBaroleu JIMH3e.

[Tonmyuyenne n300paXkeHUIA C ITOMOIIBIO JIMH3.

9. Tpunuun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Monens riaza.

11. Paznoxenue 6eoro cBera B CIIEKTp.

N kW

12. [Tonmyyenue 6€10r0 CBETA MPHU CIOKEHNUU CBETA PA3HBIX IIBETOB.

Jlabopamopuvie pabomsl u onsimol.

1. HccnemoBaHue 3aBUCUMOCTH yTIila OTPAXKEHHUSI CBETOBOTO JIy4a OT YIJIa TaIeHHsI.

2. H3ydeHue XapaKTepHCTUK U300paKeHHs ITPEeIMETa B TNIOCKOM 3epKalie.

3. MHccrnenoBanue 3aBUCMMOCTH YTJIa MIPEJIOMIICHHUSI CBETOBOTO JIy4a OT yIJia MajJeHUs Ha TPaHUIIe
«BO3JIYX—CTEKIIO».

[Tonmyuyenne n300payKeHHUI C ITOMOIIBIO COOUPAOIICH JTHH3BI.

Onpenenenre GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAFOIIEH JTMH3BI.

OMnBITH IO PA3TIOKEHHUIO OETIOTO CBETA B CHEKTP.

7. OmBITHI IO BOCIIPHUATHIO IIBETA MTPEIMETOB MPU UX HAOJIIOICHUHN Yepe3 IBETOBBIC (DUITBTPHI.

AN

KBanToBbIC IBJICHUS.

OnbIThI Pe3ep(1)0pna U IUIAaHCTapHasA MOJCJIb aToMa. Mogens atroma Eopa. I/ICHyCKaHI/IC n

IOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anba, O6eta- u ramma-uznyudeHus. CTpoeHue atoMHOro sapa. HykimoHHas

MOZCIIb aTOMHOI'O sApa. M3oTonel. PagnoakTuBHEIE IpEeBpalICHUA. Hepnoz[ Inojrypaciiaga aroOMHbIX SAJCP.

saep.

SnepHble peakuu. 3aKOHbI COXPAaHEHUS 3apsI0BOTO U MAaCCOBOIO YHCEI. DHEPIUs CBA3H aTOMHBIX
Ces13b Macchl 1 sHeprun. Peakiuu cuntesa u aenenus saep. Mcrounmku sueprun ColiHIa U 3BE3.
SAnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3JIy4YEHU! Ha )KMBBIE OPTaHU3MBI.
Jemoncmpayuu.

CrieKTphl U3ITy4€eHHUs U MOTJIOIIEHUS.

CrnexTpsl pa3au4HbIX Ta30B.

CnekTtp Bomopoaa.

Habmtonenue TpexoB B kamepe Buibcona.

Pabota cuéTurika HOHU3UPYIOIUX U3TYUCHUH.

Perucrpanus n3imydeHus: npupOAHBIX MUHEPAIOB U IPOTYKTOB.

.]Taéopamopubte pabomut u onvimel.

I

1. HaOmroneHue CIJIONTHBIX U TUHEHUYATHIX CIIEKTPOB U3TyUYEHUS.

2. HWccnegoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY TyTH (110 oTorpadusim).
3. H3mepeHue paanoakTUBHOTO (hoHA.

IToBTOPHUTENBHO-00001IAKOIMIA MOAYJIb.

[ToBTOpHUTENBHO-0000IIAOIIMIT  MOAYIb TpPEAHA3HAYEH JUIsl CUCTEMAaTH3alMu W 0000IICHUS

MIPEMETHOTO COJIEPYKAHUS U OIBITA IEATEILHOCTH, TPUOOPETEHHOTO IPU U3YYSHHUH BCETo Kypca (pU3UKH,
a TAaKXC IJId MOATOTOBKM K OCHOBHOMY TOCYyHAAapCTBCHHOMY 3K3aMCHY I1O (bmmce JJISL 06yqa10mnxcsl,
BBIOPABIIIMX ATOT YYCOHBIN MTPEAMET.



[Ipy M3y4YeHHH JaHHOTO MOJIYJIA PEATM3YIOTCS W CHCTEMATHU3UPYIOTCS BHUBI JICATCIBHOCTH, Ha
OCHOBE KOTOPBIX OOECHEeYMBACTCS JOCTHIKEHHE TMPEAMETHBIX M METalmpeIMETHBIX IUIAHUPYEMBIX
pe3ysIbTaToB 00yueHUs, POPMUPYETCS €CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOCHHE HAayYHBIX METOJIOB
WCCIIC/IOBAHMS SIBIICHUN MPUPOIBI M TCXHUKH, OBJIQJCHHEC YMEHUSIMU OOBICHATH (DU3MUCCKHE SBJICHHS,
MIPUMEHSIS ITOJTYYCHHBIC 3HAHUS, PEIIAaTh 3aJIa4M, B TOM YHCIIC KAYCCTBCHHBIC M SKCIICPUMEHTAIIbHBIC.

[MpuHIMMMATBEHO JESATENFHOCTHBIN XapaKTep NaHHOTO pa3felia pealu3yercs 3a CU4ET TOro, uTo
o0ydJaroIuecs BRIMOJHSIOT 33I1aHNS, B KOTOPBIX MM IMPEIIaraeTcs:

Ha OCHOBE IOJYYCHHBIX 3HAHWH paclO3HaBaTh M HAYYHO OOBICHATH (U3MUYCCKUE SIBICHUS B
OKpYKaroIlIel MPUPOJIC U TIOBCETHEBHOM KU3HH;

HCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICIOBAHMS (DU3MUSCKUX SBIICHUH, B TOM YHUCIIC JUIS POBEPKH
TUIIOTE3 U TIOJyYEHUS] TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATh HAy4YHbIC OCHOBBI HamOoJiee BaXKHBIX JOCTHDKCHUH COBPEMEHHBIX TEXHOJIOTHUH,
HalpyMep, IPAKTHYECKOIO HCIIONb30BAHMS PA3JIMYHBIX HCTOYHUKOB SHEPrUM Ha OCHOBE 3aKOHA
MIPEBPAIICHIS H COXPAHCHHSI BCEX M3BECTHBIX BUIOB YHEPTHUHU.

Kaxxnas u3 TeM DaHHOTO MOJIYJIS BKJIIOYAET IKCIICPHUMEHTAIBHOE HCCIICIOBAaHUE 00O0OIIAr0NIero
XxapakTepa. MoJysb 3aBeplIacTCs MPOBEJACHUEM JMArHOCTUYECKOH M OIICHOYHOW paboThl 3a KypC
OCHOBHOT0 00111eT0 00pa3oBaHMS.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

I/I3yquI/Ie (1)I/ISI/IKI/I Ha YpPOBHE€ OCHOBHOI'O 06I_HCFO O6paSOBaHI/IH HaIrpaBJICHO Ha HOOCTHIKCHHC

JIMYHOCTHBIX, METAIIPCIAMETHBIX U IIPEIMETHBIX O6p&30BaTeJ'IBHI>IX PE3YyJIbTATOB.

B pesynbrare n3ydyeHuss UMK Ha YPOBHE OCHOBHOTO 00IIero oOpa30BaHUS Yy O0YyYaromIerocs

OyayT c)OpMHUPOBAHBI CIEAYIONINE JINYHOCTHBIC PE3YIbTAThI B YACTHU:

1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:

- IPOSIBJIEHUE MHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (pU3nuecKkoi HayKH;

- IGHHOCTHOE OTHOIIIEHUE K JIOCTHKCHUSIM POCCUUCKUX YICHBIX-(PH3UKOB;

2) rpa:kIaHCKOro U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY yUYaCTHIO B OOCYKIEHUHU OOIIECTBEHHO 3HAYMMBIX M dTHUYECKUX MPOOIIeM,
CBSI3aHHBIX C MIPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUIN (PU3UKU;

- OCO3HAaHHE BaXKHOCTHU MOPAIbHO-ITUYECKUX MIPUHIIUIIOB B ICSITEIIBHOCTH YUYEHOTO;

3) acTeTMYECKOr0 BOCIIMTAHMS:

- BOCIIPUATHE 3CTETUYECKUX KauecTB (PU3NUeCKOr HayKu: €€ TapMOHHUYHOTO TTOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

- OCO3HAHHUE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTa TMO3HAHHSI MHPA, OCHOBBI
Ppa3BUTHUS TEXHOJOTHN, BAJKHEUIIIEH COCTABIISIONIEH KYJIbTYPBHI;

- pa3BUTHE HAYYHOM JFO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON AeSITENLHOCTH;

5) popmupoBaHus KyJLTYPHI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONOTYYHs:

- OCO3HaHHWE IIEHHOCTH Oe30macHOro oOpasza >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BOXHOCTH TIpaBWJI 0€30MacHOr0 TOBEACHHUS Ha TPAHCIOPTE, Ha JOpPOrax, C DJIJIEKTPUUECKHUM U
TETJIOBBIM 000pY0OBaHUEM B JOMAIIIHUX yCIIOBUSX;

- chopMHupOBaHHOCTH HaBbIKa pedIEKCHH, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U TaKOTO XKe MpaBa y
JIPYroro 4enoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- aKTHBHOE y4YacTH€ B pEIICHWH MPaKTUYECKHX 3a1ad (B paMKax CeMbH, O0Opa30BaTEIbHOM
OpraHu3aIy, ropoja, Kpas) TEXHOJIOTHYECKOW W COIMaIbHON HAMpPaBIIEHHOCTH, TPEOYIONIUX B TOM
qrcliie ¥ PU3NIeCKUX 3HAHUK;

- HHTEpEeC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBI3aHHBIX C PU3UKOM;

7) 3K0JIOTMYEeCKOr0 BOCIIUTAHUSA:

- OpUEHTAIMs Ha NMpUMEHeHHEe (U3NYECKUX 3HAHWUN 7S pelIeHHs 3ajad B 00JIacTH OKpYXKarollei
Cpeibl, TUTAHUPOBAHUSI TIOCTYIIKOB U OIIEHKH UX BO3MOXHBIX MTOCJIEICTBHH JIJIs1 OKPY>KAIOIIEH CPEeIbI;
- OCO3HaHHE TNI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PEeIIeHuUs;

8) aganTanuu K M3MEHSIIUIUMCS YCJIOBUSIM CONMAIBHOI U NPUPOIHOI cpeabl:

- TOTPEOHOCTh BO B3aUMOJICHCTBUU IPH BHINOJHEHUH HCCIEIOBAHUM U IMPOEKTOB (UINYECKOM
HAIPaBIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JIPYTHX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JIeATEIbHOCTb;

- mOoTpeOHOCTh B (HOPMUPOBAHMM HOBBIX 3HAHUU, B TOM 4YHcie (OPMYITUPOBATH WU, MOHSTHS,
TUIOTE3bI O (PU3HUECKUX 00BEKTaX U SBICHUSIX;

- 0CO3HaHHE Je(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMITETEHTHOCTEH B 00J1aCTH (HU3UKH;



® - [UIAaHUPOBAHUC CBOCTO PA3BHUTHUA B HpI/IO6peTeHI/II/I HOBBIX (bI/ISI/I‘IeCKI/IX 3HaHHI>i;

® - CTPEMJICHUEC AHAIM3UPOBATHh WU BBIABIIATH B3aMMOCBA3U IIPHUPOIBLI, O6H.[€CTBa 1 3KOHOMHMKH, B TOM

YHUCJIC C UCIIOJIb30BAHUEM (bPISI/I‘ICCKI/IX 3HaHHI>i;

® - OIICHKA CBOMX JICUCTBUI C y4ETOM BIUSHUS HA OKPYKAIOUIYIO CPEay, BO3MOXHBIX TJI00aIbHBIX
IIOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHS mporpammbl Mo (pU3uMKe Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs y
oOyuatoierocsi OynyT copMupoBaHbl MeTanpeIMeTHbIe Pe3yJbTAThl, BKIIOYAIOIINE TTO3HABATEIbHBIC
YHHUBEpCAJbHbIE Yy4eOHBbIE JEHCTBHSA, KOMMYHHUKATUBHBIC YHHUBEpCAJbHbIE Yy4yeOHBIC JEHCTBHA,

peryJsTUBHBIE YHUBEPCAIbHBIC YUeOHBIC TCHCTBHSL.

ITo3HaBaTe/1bHBIE YyHHBepCcAJIbHbIe Y4eOHbIe AelicTBHSA

ba3oBble JJoruyeckue aelicTBUSA:

BBISIBJISATh M XapaKTepU30BaTh CYIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);

YCTaHABJIMBATh CYIICCTBEHHBI MpPHU3HAK KIacCU()UKALMU, OCHOBAaHMA s 00OOWIECHHS |
CpaBHEHUS,

BBISIBJIATh 3aKOHOMEPHOCTHM M IPOTHUBOPEUUS B paccMaTpUBAaEeMBIX (akTax, TaHHBIX U
HaOJII0/IEHUSAX, OTHOCALIMXCS K (PU3NUECKUM SBIICHUSM;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBS3U NPU U3YyYEHHM (PU3NYECKHX SIBICHUI M MPOIECCOB,
JIeNIaTh BBIBOJIbI C UCIIOIb30BAaHUEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3AK/IIOUEHUH, BBIIBUTaTh
TUIIOTE3BI O B3aUMOCBA3X (PU3NUYECKUX BEJTHYNH;

CaMOCTOSITENILHO BBIOMpaTh CIOCOO perieHus y4yeOHOW (u3Mueckoil 3anaud (CpaBHEHHE
HECKOJIbKUX BapUMaHTOB PELICHMs, BHIOOp Hambosee MOIXOISAMIEro ¢ y4éTOM CaMOCTOSATENIBHO
BbI/IEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBateabcKue AeiicTBUS:

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEN0BATEIBCKUI NHCTPYMEHT ITO3HAHMS;

MPOBOAUTH IO CAMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXHBIH (PU3NUECKU
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE (PU3UYECKOTO SIBICHHUS;

OLICHMBATh Ha MPUMEHMMOCTh M JOCTOBEPHOCTh HWHGPOpPMAIUIO, IOIYYEHHYIO B XOJe
WCCIEA0BAHUS WIM SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (pOpMyJIMpOBaTh OOOOIIEHUS M BBIBOABI IO pe3ylbTaTaM MpPOBEAEHHOTO
HaOII0/IeH NS, OIBITA, UCCIIEOBAHNUS;

MIPOrHO3UPOBATh BO3MOXKHOE JasibHEiliee pa3BUTHE (U3NYECKUX MPOIECCOB, a TaKkKe
BBIIBUTATh MPEINOI0KEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Padora ¢ undopmanueii:

MPUMEHSTH PA3JIMYHbIE METO/IbI, HHCTPYMEHTBI U 3alpOCHl MPU MTOUCKE U 0TOOpe MHPOpPMALUU
WIN JAHHBIX ¢ y4ETOM MPEATIOKEHHOMN yueOHOH pusnueckoii 3a1auu;

aHAJM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMALIUIO PA3IUYHBIX BHJOB U
(dbopM mpeicTaBICHHUS,



CaMOCTOATENIbHO  BBIOMpaTh  ONTUMAJbHYIO (GOpMY TpeACTaBieHUs HHGOpPMAIUU U
WJUTFOCTPUPOBATH PeIllaeMble 3aa4 HECIIOKHBIMU CXEMaMH, HarpaMMaMu, HHOW Tpadukoit u
UX KOMOWHAIIMSIMU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JelCTBUA:

B X0Je OO0CyXJeHHs y4eOHOro Marepuaia, pe3ysibTaToB JIa0OpaTOPHBIX pabOT U MPOEKTOB
3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCY>KAaeMOW TeMbl M BBICKAa3bIBaTh WJICH, HAllCJICHHBIC Ha
pellIeHre 3a]aui U NoJiiepKaHue 01arokenareaIbHOCTH OOIEHUS;

COIIOCTABJIATh CBOM CYXACHUS C CYXKICHHSIMH APYTUX yYAaCTHUKOB JHaliora, OOHapy>KMBaTh
pa3iauyure U CXOJCTBO MO3UIINIA;

BBIPXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJUYHO TPEACTABISATh PE3yIbTAaThl BBIMTOJHEHHOTO (DU3MYECKOrO OIbITa (IKCIEPUMEHTA,
UCCIIEIOBAHMSI, IPOEKTA);

MOHUMATh M HCIHOJB30BaTh MPEUMYIIECTBA KOMAaHAHONW W HMHIUBUAYaJIbHOW pabOThl MpU
pelIeHnr KOHKPETHON (U3NUYECcKOil MpoOIeMbl;

MPUHUMATD LIETTH COBMECTHOM AESITeNbHOCTH, OPTraHU30BBIBATH JIEHCTBUS MO €€ JTOCTHIKEHUIO:
pacmnpenenarb poiid, 00CyXIaTh MPOLECChl M Pe3yibTaThl COBMECTHOM paboThl, 00001aTh
MHEHUS HECKOJIBKHX JIFOJICH;

BBITOJIHATE CBOIO YaCTh pabOTHI, JOCTHTasi KAYECTBEHHOTO Pe3yJIbTaTa 110 CBOEMY HAIllPaBIICHUIO
Y KOOPJAUHUPYS CBOU JACUCTBUS C APYTHUMH YJICHAMU KOMaH/IbI;

OLICHMBATh KaueCTBO CBOEr0 BKJIaga B OOUIMI MPOAYKT IO KPUTEPHUSIM, CAMOCTOATEIHHO
c(hOopMyITUPOBAaHHBIM YYACTHUKAMH B3aHUMOICHCTBHUSI.

PeryisiTuBHBIC YHHBepCaJbHbIe y4eOHbIE 1eiCTBHUA

Camoopranuzanmusi:

BBISBJIATH MPOOJEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyalusiX, TpeOyOIMX s pelIeHUs
(bu3NYeCKUX 3HAHUI;

OpPUEHTHPOBATHCS B PA3JIMYHBIX MOJAXOAAaX NPUHATHSA pelleHUuH (MHIMBUIYaJbHOE, NPHUHSATHE
pelleHus B rpynie, NpUHITHE PellIeHni TpyNIo);

CaMOCTOSITENTbHO COCTABJIATH AITOPUTM pPEIICHUsT GU3NUECKOM 3a/1aun WM TIJIaHa UCCIIE0BAHMS
C Yy4€TOM HMEIOIIUXCS PpEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
IIpeiaraéMble BApuaHThl PELIEHUI;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 pEIlIeHHE.

CﬂMOKOHTpOJ’[L, 3MOLHNOHAJIbHBIA HHTEJLJIEKT:

J1aBaTh aJICKBaTHYIO OLICHKY CUTYallUH U NIpeIaraTh IUIaH €€ U3MEHEHNS,

OOBSICHATH IPUYHMHBI IOCTUKEHHUS (HEJOCTHKEHUS) PE3yIbTaTOB JEATEIbHOCTH, 1aBaTh OLIEHKY
NPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JESTEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHUS (HUIUUYECKOTO
WCCIICIOBAaHMsI WJIM TPOEKTAa) HA OCHOBE HOBBIX OOCTOATENHCTB, M3MEHMBIIUXCS CHTYallWH,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSM;

CTaBUTH ce0sl Ha MECTO APYroro 4ejloBeKa B XOJ€ CIOpa WM JAUCKYCCHM Ha HAayYHYIO TEMY,
IIOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;



MIPU3HABaTh CBOE MPaBO Ha OMIMOKY MpH peleHNH (GU3NUECKUX 3a]1a4 WIM B YTBEPKACHUSIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYTOro.

INPEAMETHBIE PE3YJIbTATDI

K xoniy oOyuenust B 7 Kjacce mpeIMeTHbIe pe3yJbTaThl HA Oa30BOM YpOBHE JOJIKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

UCIOJIb30BATh MOHATHUS: (U3NYECKHE W XMMUYECKHE SBICHHS, HAOJIOJCHUE, DKCIICPHUMEHT,
MOJIeJIb, TUTIOTE3a, SAMHUIBI (PU3UUYECKUX BEIWYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEPAOE, JKHUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBHKEHUE (PaBHOMEPHOE,
HEpaBHOMEpHOE, MPSIMOJIUHEIHOE), TPAeKTOpUs, PaBHOJCHCTBYIOIIAs cuia, aedopmarus
(ympyrasi, nmaacTuueckas), HeBECOMOCTb, COOOIIAIONINECS COCYIbI;

pasznmuyarh siBueHus (naud@dys3us, TEIUIOBOE MABIKEHHE YaCTHI] BEIIECTBAa, pPaBHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE IBUKEHHE, MHEPIUS, B3aHMOJICHCTBUE TEJ, paBHOBECHE TBEPJBIX
T€J C 3aKpeIIEHHOM OChIO BpallleHus, Iepeadya JaBieHUs] TBEPABIMU TEJIaMU, )KUJIKOCTAMU U
razamu, atMoc(hepHOe HaBlieHHE, IUIAaBaHHE TEJ, MPEBPALICHUS MEXaHWYECKOW SHEPTHH) II0
OMMCAHUI0O MX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIOUIMX JTaHHOE
(busnuecKoe sIBICHUE;

pacrno3HaBaTh IPOSIBJICHUE U3YUYEHHBIX (PU3NUECKUX SIBJICHUI B OKPY>KAIOILIEM MUPE, B TOM YHCIIE
¢u3nyeckue sIBIEHUS B IPUPOJE: MPUMEPHI IBUKEHUS C PA3IUYHBIMU CKOPOCTSAMH B KHBOU U
HEXHUBOW NpUpOJE, ACUCTBUE CUJIBI TPEHHS B MPHUPOAE U TEXHUKE, BIUSHUE aTMOc(epHOro
JIaBJICHUS Ha KUBOU OpraHu3M, IJaBaHUe pbIO, pblYard B TEJE YEJIOBEKa, IIPU 3TOM IEPEBOAUTD
MIPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH ) (PUZNUECKUX
SIBJICHHI;

OTMCHIBATh U3YUYEHHBIE CBOICTBA TeNl U PU3NYECKUE SABICHUS, UCIIONIbB3YS (PU3NUECKHE BEITUYUHBI
(macca, 00bEM, IJIOTHOCTh BEIIECTBA, BpeMs, IyTh, CKOPOCTh, CPEIHSAS CKOpPOCTb, CHIIA
YIOPYTrOCTH, CHJIa TSXKECTH, BEC TeJla, CUila TPEHUs, JaBieHne (TBEPIOTO Tena, )KUIKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIa, MEXaHW4eckas paboTa, MOIIHOCTb, IJIEUO CHJIBI, MOMEHT CHJIBI,
KOA(Q(QHUIHUEHT MOJE3HOrO JEHCTBUS MEXaHMU3MOB, KHHETHYECKas M MOTEHIUAbHas YHEeprus),
IpU ONHMCAHUU NPABWIBHO TPAKTOBATH (PU3MUYECKUI CMBICT HCHOJIb3YEMBIX BEJIWYHMH, WX
0003HAYEeHUSI M €IMHUIBI (PU3NYECKUX BEIWYUH, HAXOIUTH (YOPMYIIbI, CBSA3BIBAIOLIUE JAHHYIO
(GU3NYECKYI0 BETMYMHY C IPYTHMHU BEITMYMHAMHE, CTPOUTH IpadUKu U3yUeHHBIX 3aBUCHMOCTEH
(U3NYECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBAa TeJd, (PU3MYECKUE SBJICHUS U TPOLECCHI, HCIOJB3Ys IpaBHUiIa
CIIO’KEHUsI cuJl (BJIOJIb OAHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUiIo
paBHOBecHs pbluara (010Ka), «30J10TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHUYECKOI
SHEPru¥, NpU OBTOM JaBaTh CIOBECHYI0 (OPMYJIHPOBKY 3aKOHAa U 3alHChIBaTh €ro
MaTeMaTHYeCKOe BhIPAKEHUE;

OOBSICHATh (PU3MUECKUE SIBJICHHUS, MPOLECCHl U CBOMCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
CUTYyallMi MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUUHMHHO-CIICICTBEHHbIE CBSI3H,
CTpOUTh OOBSICHEHHME U3 |—2 JIOTMYECKHUX IIAaroB ¢ OMOpoil Ha 1—2 W3y4YeHHBIX CBOWCTBA
(bu3nyecKux sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemats pacu€THble 3aqaud B 1—2 JeMCcTBHS, MCHOJB3Ys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOLINE
¢u3nueckre BEIMYMHBI: HAa OCHOBE aHAlM3a YCJIOBUS 3a/layM 3alHChIBaTh KPaTKOE YCJIOBHE,



MOJICTABIIATH (PU3MUECKUE BETMUUHBI B (POPMYIIBI U IPOBOIUTH PacUEThl, HAXOAUTh CIIPAaBOYHbBIE
JaHHbIe, HEOOXOIUMBIC ISl pEIIeHHUs 3a/a4, OLEHUBATh PEATUCTUYHOCTH IOJYyYCHHOMH
(U3HUYECKON BETUIMHBL;

pacro3HaBaTh IPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIM (U3UYECKUX METOJOB, B
OINMCaHUM HCCIIEJOBAHUS BBIJICIATH IIPOBEPAEMOE IMPEAIONOKEHHE (IMIIOTe3Y), pa3iauyaTbh U
MHTEPIPETHUPOBATh MOJYUYEHHBIN PE3yJIbTaT, HAXOAUTh OIIMOKH B XOJI€ OIBITA, JAEIaTh BbIBOJbI
IO €T0 pe3yJIbTaTam;

MPOBOJIUTH OMBITHl N0 HAOIIOACHUIO (U3NYECKUX SIBICHUH WM (PU3HYECKHX CBONCTB TEIN:
(dbopMyaHpOBaTh MpPOBEpSEMbIE MPEIANOIOKEHUS, COOMpPATh YCTAHOBKY W3 IPEIJI0KEHHOTO
000pyI0BaHUS, 3aIUCHIBATEH XO/I OTBITa U (JOPMYIMPOBATH BHIBOJIBI;

BBIMOJIHATE IpsIMbIE W3MEPEHUS DPACCTOSHUS, BPEMEHH, Macchl Tena, o0bEMa, CHIIBI U
TEeMIIepaTypbl C UCTIOIH30BAHNEM aHAJIOTOBBIX U IU(POBBIX MPHOOPOB, 3aNHMCHIBATH MTOKA3aHUS
puOOPOB ¢ YUETOM 3aJaHHOIN aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUH;

IIPOBOJIUTH HCCIIEIOBAaHME 3aBUCHUMOCTH OJHOM (DU3MYECKOM BEIMYMHBI OT JpPYyrol c
HCIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO ABMIKYILIETOCs Tella OT
BPEMEHHU [BMD)KEHUS Tesla, CHJIbI TPEHHUsl CKOJIbXKEHHs OT Beca Tejla, KadecTBa 00pabOTKH
MOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOMAJN CONMPUKOCHOBEHUS TEJ, CHIIBI
YIPYTroCTH OT YAJUHEHHUS MPYKHUHBI, BHITAKABAIOUICH CHUJIBI OT 00bEMa MOTPYKEHHON YacTh
Tela M OT IUIOTHOCTU JKUAKOCTH, €€ HEe3aBUCHUMOCTHU OT IIJIOTHOCTH Tesa, OT IIyOMHBI, Ha
KOTOPYIO MOTPYXKEHO TeNo, YCIOBHM IJIaBaHMs TeJl, YCIOBUN paBHOBECHs pblyara U OJIOKOB),
Y4acTBOBaTh B IJITAHUPOBAHUM Y4eOHOTO HMCCIIEOBAHUsS, COOMpATh YCTAHOBKY M BBINOJHATH
W3MEpEHUs, CIeAys TMpeUIOKeHHOMY TulaHy, (UKCHpPOBaTh pPE3yJlbTaThl IONyYEeHHOMH
3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJIE IPEJIOKEHHBIX TaOJINI U TPa(UKOB, 1eaTh BEIBOABI
10 pe3yJIbTaTaM UCCIIEJOBaHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUsT (PU3UYECKUX BEIWYMH (TUIOTHOCTH BEIIECTBA KHUIKOCTH U
TBEPIOTO TeNa, CHJAa TPEHUS CKOJBKEHUS, JaBICHHE BO3JyXa, BBITAJIKHBAIOIIAs CHIIA,
JEWCTBYIOIIAs Ha TIOTPYKEHHOE B KUAKOCTH TEJIO, KOAPPHUIIMEHT IOJIE3HOTO JISHCTBHUS TPOCTHIX
MEXaHU3MOB), Cleqys NPEATOKEHHON MHCTPYKLMHU: MPHU BBIIOJHEHUH W3MEPEHUuH coOupaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUCHHE HCKOMOM BEJTMUNHBI;

co0Jro1aTh MpaBuiIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0BaHHUEM;
yKa3blBaTh MPHUHLMUIBI JEHCTBUS MPHOOPOB M TEXHUUYECKUX YCTPOWCTB: BECBHI, TEPMOMETD,
JMHAMOMETp, COOOIIAoIecs COCy Ibl, 0apoMeTp, pblvar, MOJBUKHBIN U HETTOJABUKHBIN OJIOK,
HaKJIOHHAs MIOCKOCTB;

XapaKTepu30BaTh MPHUHIUIBI JIEHCTBHS W3yYEHHBIX MPHUOOPOB M TEXHUYECKHX YCTPOWCTB C
OMmopoii Ha WX onucaHus (B TOM 4YHCIe: TNOAMMIHUKH, YCTPOHCTBO BOJONPOBOJA,
THIIPABIIUYECKUN TIpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMETp), HCIOIB3YS
3HaHHUA O CBOMCTBAX (PU3MYECKUX SBICHUH M HeoOXoauMble (UINYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOIUTh WH(POPMAIMIO O MPHUMEpax) MPAKTUYECKOTO HCIIOIb30BAHUS
(¢u3NYEeCKUX 3HAaHUH B MOBCEIHEBHOM XM3HM JIJIsl 0OecTiedeHrs: 0€30IMacHOCTH MPpU 0OpaleHUH
C NpubOpaMu U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHMs 370POBbS U COONIIOJICHHS HOPM
9KOJIOTUYECKOT0 MTOBE/ICHUS B OKpYXKarollel cpere;

OCYIIECTBIIATH OTOOpP MCTOYHUKOB HMH(popManuu B VHTEepHETE B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUN M NyTEM CPAaBHEHUS Pa3IUYHBIX



HMCTOYHUKOB BBLICIATh MHGOPMAIUIO, KOTOpas SBJISETCS MPOTHUBOPEUYUBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIOJb30BAaTh IPHU BBINOJHEHUM YYEOHBIX 3aJaHUM HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3HYECKOTO COJIEpKaHUs, CIPABOYHBICE MaTEpHANbl, pPecypchl ceTu HHTepHeT, BIaaeTh
npuéMaMu KOHCIEKTHUPOBAaHUS TEKCTa, mpeoOpa3oBaHus HWHGOpPMALUU M3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3gaBaThb CO6CTBCHHH€ KpaTKUC MNCbMCHHBIC U YCTHBIC COO6H.[CHI/ISI Ha OCHOBE 2—3 UCTOYHHUKOB
nHpopManuu GU3NUECKOTo COJIepPKaHus, B TOM YUCIIE MMyOJINYHO JeJIaTh KpaTKue COOOIIEeHUs O
pe3yjibTaTax IIPOCKTOB WA y‘Ie6HBIX HCCHGHOB&HHﬁ, Ipru 35TOM TI'PaMOTHO HCIIOJIB30BATh
M3Y4YEeHHbIN NOHATUNHBINA annapar Kypca (PU3HKHU, COIPOBOXK/IaTh BBICTYIUIEHUE IIPE3EHTALINEH;
IIPH BBIMOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBAHUIN paclpeaensaTh 00s3aHHOCTU B IPYyIIE B
COOTBCTCTBUHU C IIOCTABJICHHBIMH 3aJadaMH, CJICIAUTH 3a BBIIIOJHCHUCEM IIJIaHa IIGIZCTBPIFI,
aJIecKBaTHO OILIGHWBAaTh COOCTBEHHBIA BKJIAJ B JEATEIbHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHHUKATUBHOE B3aUMOJIEUCTBUE, YUUTHIBAsI MHEHUE OKPYKAOIIUX.

K xoHiy oOyueHus B 8 kjacce npeaMeTHbIe pe3yJbTaThl HA OA30BOM YpOBHE JIOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUI:

UCIOJIb30BaTh MOHITHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JABM)KEHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHHSI BEIIECTBA, KPHCTALUIMYECKME M aMop(HBIC Tesa, HACHIIECHHBIH |
HEHACBILICHHBIA TMap, BIAKHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSAS SHEPrus, TEIIOBOM
JBUTATEIb, DJIEMEHTApHBIA JJIEKTPUYECKUI 3apsf, DJIEKTPUYECKOE II0JI€, NPOBOJHUKH H
TUBJIEKTPUKHU, TIOCTOSIHHBIHN 3JIEKTPUYECKUN TOK, MarHUTHOE TIOJIE;

pasnuyath SBJIEHMS (TEIIOBOE PACIIMPEHUE U CXKaTHe, TeIulonepeayda, TEMI0BOe paBHOBECHE,
CMauvBaHUE, KalWUISPHbIE SBJICHUS, CIIApEHHE, KOHJIEHCAIlHs, TUIaBJIEHUE, KpUCTAIIIN3alus
(oTBepAeBaHKE), KUIIEHHE, Terlonepeaaya (TemIoNnpoBOJAHOCTb, KOHBEKLUS, H3Iy4YeHHE),
NEKTpU3alMsl TeJl, B3aUMOJCHCTBUE 3apsiioB, NEHCTBUS AIIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBHE MAarHUTOB, NEHCTBHE MAarHUTHOTO IOJS Ha MPOBOJHUK C TOKOM,
ANEKTPOMAarHuTHasi MHAYKIMS) [0 ONKCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JE€MOHCTPHUPYIOIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacro3HaBaTh MPOSIBIICHUE U3YUECHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOIIEM MHUPE, B TOM YHCIIE
¢u3nuecKkre SBICHUS B TPHUPOJE: TMOBEPXHOCTHOE HATSHKEHUE W KAMWIULIPHBIC SIBJICHHS B
pUpOJIe, KpUCTAILIBI B IpUpoze, u3nydeHne ConHia, 3aMep3aHue BOAOEMOB, MOPCKUE OpHU3HI,
o0Opa3oBaHMe POChl, TYMaHa, MHEs, CHETa, dJIeKTPUUYECKUeE sIBICHUS B aTMOoc(epe, IIeKTpUuIecTBO
KUBBIX OPraHU3MOB, MarHUTHOE MoOJje 3eMiH, Jpeld MoII0COB, POJIb MArHUTHOTO MOJIS JUIS
KHU3HHU Ha 3emiie, MOJSIPHOE CUSHUE, IPU 3TOM MEPEBOAMTH NMPAKTHUECKYIO 33/a4y B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBIICHUI;

OTHCHIBATh U3YUYECHHBIE CBOICTBA TeNl U PU3NYECKUE SABICHUS, UCTIONB3YS (PU3NUECKIE BETUYUHBI
(Temmeparypa, BHYTPEHHSISI SHEPT U, KOJMYECTBO TEIUIOTHI, YJEJIbHAs TEIJIOEMKOCTh BEIIECTBA,
yAenbHas TeIUloTa IUIaBJICHMs, YJelibHas TeIuloTa NapooOpa3oBaHMsl, yAeJIbHas TEIuloTa
CrOpaHUs TOIUIMBA, KO3(PPHUIMEHT MOJE3HOro JEHCTBUS TEIJIOBOM MalIMHBI, OTHOCHUTENIbHAS
BJIQKHOCTh BO3AyXa, OJJIEKTPUUECKUN 3apsj, Cuila TOKa, DJJIEKTPUUECKOE HampsKEHUE,
COIIPOTHBIICHUE MPOBOJHUKA, YJEIbHOE CONPOTUBICHUE BELIeCTBA, paboTa W MOIIHOCTb
ANEKTPUYECKOTO TOKa), MPU OMUCAHUM TPAaBUIBHO TPAKTOBAaTh (PU3UUECKHI CMBICIT
HCIOJIb3YEMBIX BEJIMYMH, 0003HAYeHUSI M €IMHUIBI PU3NYECKUX BEIMYNH, HAXOIUTh (OPMYIIbI,



CBSI3bIBAIOIME JAHHYIO (DU3MYECKYIO BEJIMYMHY C APYTUMH BEIMYMHAMHU, CTPOUTH Tpa(uKH
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (M3WYECKHE SIBICHUS U MPOIECCHI, HMCIOJB3Yys OCHOBHBIC
I10JIOXKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BELIECTBA, IPUHLIMII CYyIEPIIO3ULIUI
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH OMa ajs yyacTka LienH,
3akoH JDkoyns—JIeHna, 3aKOH COXpaHEHUs DSHEPIHHM, IPU OTOM JaBaTh CJIOBECHYIO
(bOpMYIHPOBKY 3aKOHA U 3aITUCHIBATh €0 MATEMAaTHUECKOE BBIPAKEHUE,

OOBSICHATh (PU3MYECKHE TPOLECCHl W CBOICTBA TN, B TOM YHCJIE M B KOHTEKCTE CHUTYaIHi
IIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUUMHHOCIEICTBEHHBIE CBSI3HU, CTPOUTH
00BbsiICHEHHE W3 1—2 JIOTMYECKUX IIaroB C ONMopoil Ha 1—2 M3yYEHHBIX CBOMCTBA (PU3NUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacué€THble 3ajJaud B 2—3 NEeWCTBUSA, UCHOJB3Ys 3aKOHBI U (OPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckue BeNWYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M 3allMChIBaTh KpaTKoe YCIIOBHE,
BBISIBJIATh HEAOCTATOK JAHHBIX Ui pelIeHHs 3aJadyd, BbIOMpaTh 3aKOHbI U (OPMYIIbI,
HEOOXOAUMBIC JJIsi €€ pelIeHus, MPOBOAUTH Pacu€Thl W CPaBHUBATh MOJYYCHHOE 3HAYCHHE
(U3NIECKOil BETMYNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pPEUIMTb IPU IMOMOIIM (PU3HMUECKUX METOJIOB,
UCIOJIb3Ysl ONMCAaHUE MCCIEAOBAHUSA, BBLIEIATH IMPOBEPSAEMOE IPEANOIOKEHUE, OLIEHUBAThH
IIPaBWIBHOCTb MOPSIIKA IPOBEIECHUS UCCIIEJOBAHMS, JI€JIaTh BBIBOJBL;

IIPOBOJIUTH ONBITHI MO HAOMIOACHUIO (DU3MYECKUX SIBICHUH WM (PU3MUYECKUX CBOMCTB Ten
(KanWJUIApHBIE SBJIEHUS, 3aBUCHUMOCTb JIaBIEHUS BO3AyXa OT ero o0béMa, TemImeparyphl,
CKOpOCTH TMpoIlecca OCTBhIBAaHWS W HAarpeBaHus MpH M3IYYEHUH OT IBETa H3IIydarolen
(moryomatomniei) MOBEPXHOCTH, CKOPOCTh HCHApEHUs BOJbI OT TEMIEpPaTyphl KHUIKOCTU H
IoNiaad €€ TOBEPXHOCTH, JJIEKTPU3alMs TEl U B3aUMOJICHCTBHE IJIEKTPUUYECKUX 3apsJoB,
B3aMMOJCICTBUE IIOCTOSIHHBIX MAarHMTOB, BHU3yalM3alUsl MarHUTHBIX II0JE€H TOCTOSHHBIX
MarHuToB, JEHCTBHUS MAarHUTHOTO MOJS HAa NPOBOJAHMK C TOKOM, CBOMCTBA AJIEKTPOMAarHura,
CBOMCTBA  DJIEKTPOJBUTATeNsi  IOCTOSHHOIO  TOKa):  (OpMynHpoBaTb  IPOBEpsieMble
MPENOI0KEHNs, COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO O00OpYIOBaHUs, OMHMCHIBATH XOJ
OIbITa U POPMYJINPOBATH BBHIBOJIBI;

BBITIOJIHATH NPSAMBIE U3MEPEHMS TEMIIEPATYPBI, OTHOCUTENIBHOM BIIAKHOCTH BO3/1yXa, CHJIBI TOKA,
HaNpsDKeHUs C MCIIOJIb30BaHMEM aHAJIOTOBBIX NPUOOPOB M JAaTYMKOB (PU3MUECKUX BETUYHUH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 3aJaHHON aOCOIIOTHON MOTPEUTHOCTH;
MIPOBOAUTh HCCIIEOBAaHHE 3aBHCUMOCTH OJHOM (QU3MYECKOW BEIMYMHBI OT JApPYyroil c¢
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH CONPOTUBIICHUS IPOBOJHUKA OT €TI0 JJINHBI,
IUIOUIA/IA MOTIEPEYHOTI0 CEUYEHHUs U YJENbHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJHHUKA, CHJIBI
TOKAa, MWIYLIEr0 4Yepe3 IMPOBOJHUK, OT HANpPsIKEHUS Ha MPOBOAHHMKE, HCCIEI0BAHUE
M0CJIeI0BATEIbHOTO U NapaJIJIeIbHOTO COEAMHEHNI TPOBOIHUKOB): IIJIAHUPOBATh HCCIIEI0BAHNUE,
coOupaTh YCTAHOBKY U BBINOJHATh U3MEPEHUS, CIENYsl MPEASIOKEHHOMY IUIaHy, (GUKCHPOBATH
pe3yabTaThl MOJYYEHHOH 3aBUCHMOCTM B BHJE TaOiul U rpaduKoB, AeNaTh BBIBOABI 110
pe3ysbTaTaM UCCIEA0BaAHMUS;

MIPOBOJIUTH KOCBEHHBIC M3MEpPEHHs (PU3MUECKUX BENUYHMH (yIeNbHas TEIJIOEMKOCTh BEIIECTBa,
COIIPOTHBIICHUE MPOBOJHUKA, pab0oTa M MOIIHOCTh 3JEKTPUUYECKOTO TOKA): IUIAHUPOBAThH
U3MEpEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYS MPEJIOKEHHONW WHCTPYKIIMHU, U
BBIYHCIIATh 3HAYCHHUE BEJIMYNHBI;



co0Jr01aTh MpaBUiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1a0opaToOpHBIM 000pYyI0OBaHUEM;
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3yYEHHBIX HNPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONOpOi Ha MX omucaHus (B TOM 4YHCIE: CHUCTEMa OTOIUIEHHUS JIOMOB, THI'POMETp, IapoBas
TypOMHa, aMIIepMETp, BOJBTMETP, CUETUMK DJIEKTPUUYECKON SHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHI, HArpeBaTeNbHBIE 3JIEKTPONPHOOPHI (IIPUMEPHI), AIEKTPHUECKUE MPEAOXPAHUTEIH,
ANEKTPOMArHuT, 3JEKTPOABUIATEIb IIOCTOSHHOIO TOKAa), MCIIOJb3Yysl 3HAHHUS O CBOMCTBax
(bu3n4ecKux sIBICHUH U HEOOXOJUMBbIE (PU3MUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHUUYECKUE YCTPOWCTBA M M3MEPHUTEIbHbIE NMPHOOPHI IO CXeMaM U
CXEMaTUYHBbIM pPHCYHKaM (KMJIKOCTHBIM TEepMOMETp, TEpPMOC, IICUXPOMETp, T'MIPOMETP,
JIBUraTellb BHYTPEHHET0 CrOpaHMsl, 3JIEKTPOCKOII, PEOCTAaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
Lernel ¢ Mociae10BaTeabHbIM U MapajlUle]IbHbIM COSAMHEHUEM 2JIEMEHTOB, pa3jinyas yCIOBHBIE
0003HAYCHHS HIIEMEHTOB JICKTPUIECKUX IICTICH;

IPUBOANUTH MPUMEPHl (HAXOIUTh WH(GOPMALMIO O MPHUMEpax) MPAKTUYECKOrO UCIIOIb30BaHUS
(GU3NYEeCKUX 3HAHUH B MOBCEAHEBHOM XU3HM JIJIsl 00ecTiedeHrsl 0€301MacCHOCTH MTPU 0OpaIieHUH
C NpubOpaMu U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHMs 310POBbS U COOJIIOJICHHS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILEH CPELE;

OCYIIECTBIISATh MOMCK HH(popMaruu (U3NIecKoro cojepkanuss B HTepHETE, Ha OCHOBE
UMEIOLUXCd 3HAHUM W NyTEM CpaBHEHUS JIONOJHUTENIbHBIX MCTOYHHUKOB BBIJEISTH
nH(OPMAIIHIO, KOTOPAst SBISETCS POTUBOPEUHNBOI M MOKET OBITH HEIOCTOBEPHOM;
UCIOJb30BaTh IPHU BBINOJHEHUH YYEOHBIX 3a/laHUil HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(U3MYECKOTO COJIep’KaHus, CIpPaBOYHBbIE MaTepualbl, pecypchl ceTd HWHTepHeT, BlaneTh
npuéMamMi KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HMH(GOPMAIMM M3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

cO03/1aBaTh COOCTBEHHBIE NMUCbMEHHBIE U KpAaTKHE YCTHbIE COOOIIeHUs, 000011as nHPOPMAIUIO
U3 HECKOJBKUX MCTOUYHUKOB (DU3UUYECKOTO COAEPIKaHUs, B TOM UHUCIIE MMyOJUYHO MPEICTABIATH
pe3ynbTaThl TMPOEKTHOW WM MCCIEI0BATENbCKOW JEATENbHOCTH, IPU 3TOM TI'PaMOTHO
WCIOJIb30BaTh M3YUYEHHBIN MOHATUIHBIN anmapar Kypca (pU3uKH, COPOBOXKAATH BBICTYIIJICHHUE
[IPE3CHTALUEM;

IIPU BBINOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEIO0BAHUN (PU3UUECKUX MPOLECCOB PACIPEACATh
0053aHHOCTH B IPYIIE B COOTBETCTBUU C [TOCTABICHHBIMHU 33J]auaMH, CIE€JUTh 32 BBIMOJIHEHUEM
IJlaHa JEHCTBUI M KOPPEKTHPOBaTh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKIal B
NEeSTeNIbHOCTh ~ TPYIIBI, BbICTpaUBaTh KOMMYHUKATHBHOE B3aUMOJIEHCTBUE, TPOSIBIISIS
TOTOBHOCTD pa3peiiaTb KOHQJIUKTHI.

K koHIly o0yueHus B 9 kJiacce IpeIMeTHbIE pe3yJbTaTbl Ha 6a30BOM YPOBHE JOJKHBI OTPakaTh
c(OPMHUPOBAHHOCTH Y 00YHAIOIUXCS YMEHUI:

WCIIOIB30BaTh MOHATHSA: CHCTEMa OTCUYETa, MaTepHUATIbHASI TOYKA, TPACKTOPHSI, OTHOCUTEIHHOCTD
MEXaHUYECKOI0 JIBUKEHUS, nedopmarus (ympyras, MJIaCTUYECKas), TpEHue,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U IMEPErpy3KH, LEHTP TAKECTHU, aOCOITIOTHO
TBEPMIOE TEIO, IEHTP TSHKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHHUECKHUE KOIeOaHus U BOJIHBI,
3BYK, MH(Dpa3BYK M yJIbTPa3BYK, JIEKTPOMATHUTHBIC BOJIHBI, IITKaja 3JEKTPOMATHUTHBIX BOJH,
CBeT, OJM30PYKOCTh U JTaTbHO30PKOCTb, CIIEKTPhl MCIyCKaHUS M MOIJIOIIEHUs, anbda, OeTa- 1
raMMma-u3JIy4eHus, U30TOIbI, epHas YHEPreTHKA;

paznuuaTh  SIBJICHUS (paBHOMEPHOE M  HEPABHOMEpPHOE MPSMOJIMHEHHOE JBUYKEHUE,
PaBHOYCKOpPEHHOE TMpSMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE TaJeHHE Tell, pPaBHOMEPHOE
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JBMDKEHUE [0 OKPY)KHOCTH, B3aUMOJAEHUCTBUE TeJl, pEaKTHUBHOE [BHXEHHUE, KosebaTeabHOe
JBIDKEHUE (3aTyXalolllie M BBIHYXJEHHBIE KOJeOaHus), pe30HAHC, BOJHOBOE JIBUXKCHUE,
OTpa)K€HUE 3BYyKa, IPSAMOJIMHEMHOE pacCIpOCTpaHEHUE, OTPAKEHUE U IPEIOMIICHUE CBETa,
IIOJJHO€ BHYTPEHHEE OTpPA)KCHUE CBEeTa, pa3jokeHHe Oenoro cBera B CIEKTP U CIIO0XKEHUE
CIEKTPAJIBHBIX LBETOB, JHUCIEPCHUsI CBETA, €CTECTBEHHAs PAaJMOAKTUBHOCTH, BO3HMKHOBEHHE
JIMHENYaToro CreKTpa N3JyuyeHus ) [0 OIMCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEeMOHCTPHPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh IPOSBICHUE U3YYEHHBIX (U3NUECKUX SIBIICHUI B OKPY’KaIOIIeM MUpE (B TOM YHCIIe
¢bu3nyeckue ABICHUS B IPUPOJIE: IPUINBBI U OTIUBBI, ABMKEeHHUE MIaHeT COoIHEYHOM CUCTEMBI,
PEaKTUBHOE JBUKCHHE )KMBBIX OPraHU3MOB, BOCIIPHUITHE 3BYKOB )KMBOTHBIMHU, 3€MIIETPSICEHUE,
celicMU4ecKHe BOJIHBI, IlyHaMH, 3XO0, LIBETa TeJI, ONTHYECKUE SBJICHUS B IPUPO/JIE, ONOIOTHIECKOe
JeCTBUE BUAMMOrO, YIbTPa(dUOJIIETOBOTO M PEHTIEHOBCKOIO M3JIYYEHHM, €CTeCTBEHHBIH
paavoaKTUBHBIN (POH, KOCMUUYECKUE JIyUH, PAIMOaKTUBHOE U3IyYeHHE IPUPOIHBIX MUHEPAJIOB,
JeWcTBUE PATUOAKTUBHBIX H3IY4YEHUH Ha OpraHM3M YeJIOBEKa), NpPU ITOM [EPEBOAUTH
IIPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIIEIATH CYLIECTBEHHbIE CBOMCTBA (MTPU3HAKH ) (HUZNUECKUX
SIBJICHHI,

OIMCHIBATh N3YYEHHBIC CBOMCTBA TEJ U (PU3UUECKUE SIBICHUS, UCTIONB3YS (PU3UUECKUE BEITUIHMHBI
(cpeaHsii M MIHOBEHHass CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JIBHDKEHUHU, YCKOpPEHHE,
IIepeMEeIEHUE, IyTh, YIJIOBash CKOPOCTb, CWJIAa TPEHHUs, CHUJA YNPYTOCTH, CHJIA TSKECTH,
YCKOpPEHHE CBOOOJHOIO MAaJeHMs, BEC Tejla, MMITYJIbC Teja, UMITYJIbC CHJIbI, MEeXaHHYecKas
paboTa W MOIIHOCTh, MOTEHLMAJIbHASI PHEPrUsl Teja, MOAHITOrO HAJl MOBEPXHOCTHIO 3EMJIH,
MIOTEHIMAIbHAs DHEPrUs CXKATOW IPYKWHBI, KHHETHUYECKAasl SHEpPrus, IOJHAas MEXaHW4eCKas
SHEprus, MepuoJ M YacToTa KojeOaHWH, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, MOKa3aTelb IMPEeTOMJICHHUS Cpelbl), NMPH ONHCAHUHU TMPABHIBHO TPAKTOBATh
(bu3NYeCKU CMBICI UCIOJB3YEMBIX BEJIMYMH, 0003HAYEHUSI U €IMHUIBI (U3UYECKUX BEIUYMH,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOILIUE TaHHYIO (PU3NYECKYIO BEIMYMHY C APYTMMHU BEIMYMHAMU,
CTPOUTH IpaQUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NMUECKUX BEIUYUH;

XapaKTepu3oBaTh CBOMCTBa Tel, (U3MYECKHE SBJICHHUS U IPOLECCHI, HCHOJb3Ys 3aKOH
COXpaHEHUsl DHEPIUHU, 3aKOH BCEMUPHOTO TATOTEHUs, IMPUHLMUII CyNEPHO3ULUN CHUJI, IIPUHLIAIL
OTHOCHUTENBHOCTH [l'ammies, 3akoHbl HbprOTOHA, 3aKOH COXpaHEHUS UMIIYJIbCA, 3aKOHBI
OTPa)KEHUs W NPEJOMIICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsAJ0BOTO M MAacCOBOTO YHCEIN IPH
SJIEPHBIX PEaKIUSIX, MPU 3TOM J1aBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3alHMChIBATh €TO
MaTeMaTUYECKOE BBIPAXKECHUE;

OOBSICHATh (hPU3MYECKHE MPOLIECCHl U CBOMCTBA TN, B TOM 4YHCIE M B KOHTEKCTE CUTYaIHi
MIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIIATh IIPUUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
00bsICHEHUE U3 2—3 JIOTMUECKUX IIAaroB C ONMOpoi Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3NUYECKUX
SBJIEHUH, PU3NUECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemats pacué€THble 331a4u (ONMUparoIrecs Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCTIOTIb3YS 3aKOHbI
u (opMyibl, cBs3bIBaIONIME (U3NUECKUE BEIMUYMHBI: HAa OCHOBE aHalW3a YCIOBHS 3aJauu
3allUCBIBaTh KPATKOE YCJIOBUE, BBIABIATH HEJOCTAIOIINE WIN M30BITOYHBIC IaHHBIE, BBIOMPATh
3aKOHBI M (OpPMYJbl, HEOOXOAWMBIC [UIsI PEUICHHs, IPOBOAUTH pacy€Tbl U OIICHHWBATh
PEATMCTUYHOCTD MOJYYECHHOTO 3HaUCHHSI (PU3NYECKON BETMUMHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUIMTh IPU IMOMOIIM (PU3MUECKUX METOJIOB,
UCIOJIb3Ysl ONMCAaHUE MCCIENOBAHUA, BBLICIATH INPOBEPAEMOE IPEANIONOKEHUE, OLICHUBATH
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MPaBWIBHOCTh TOPSAKA MPOBEACHUS WCCIEAOBAHUS, [€laTh BBIBOABI, HHTEPIPETUPOBATDH
pe3yabTaThl HAOIIOJJCHUN U OTIBITOB;

MIPOBOJIUTH OIBITHI 1O HAOIIOACHUIO (DU3MYECKHX SIBICHUNW WM (PU3HMUYECKUX CBOMCTB Tenl
(u3y4yeHue BTOpOro 3akoHa HbpIOTOHa, 3aKOHA COXpAaHEHHs SHEPIHH, 3aBHCHMOCTH IEpHOJa
KoJe0aHui MPyKUHHOTO MasATHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJIeOaHUMU, MPSMOIIMHENHOE paclpOCTPAHEHUE CBETA, pa3iioskeHrue 0e1oro
CBETa B CHEKTP, U3YUCHUE CBOMCTB M300PaXECHUS B IUIOCKOM 3€pKaJic U CBOMCTB M300paKeHHUS
npeaMera B COOMparolieil IMH3e, HaOI0IeHNE CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3TY4YEHUs):
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY U3 U30BITOUHOTO HabOpa 000py10BaHMS, OMUCHIBATH X0/
OTIBITa U €r0 Pe3yJbTaThl, GOPMYINPOBATH BHIBOJIBI;

MIPOBOANUTh MPU HEOOXOIMMOCTH CEpHUIO0 MPSMBIX M3MEPEHUM, OMpeelnss cpelAHee 3HAUCHUE
u3MepsieMoil BenuuMHbI ((POKyCHOE paccTosHUE coOHparoleil JIMH3bI), 000CHOBBIBATH BHIOOD
crioco06a n3MepeHus (M3MEpUTEIBHOTO TPUOOopa);

MPOBOJIUTH HMCCIIEIOBAHUE 3aBHCUMOCTEH (PM3MYECKUX BEIMYUH C HMCIIONB30BAHUEM TMPSMBIX
M3MEpeHu# (3aBUCUMOCTh IIyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIKEHUH 0€3 HadalbHOM
CKOpOCTH, MTepro/ia KoJeOaH! MaTeMaTHIEeCKOTO MasiTHAKA OT JJTMHBI HUTH, 3aBUCUMOCTH yTia
OTpaXEHUs CBeTa OT yria MaJeHHs W yrjia MpeJIoMJICHHs OT yIiia MaJeHUs): MIIaHUPOBATh
UCCIIeIOBaHKE, CAMOCTOATEIBHO COOUpaTh YCTAaHOBKY, (PUKCUPOBATH PE3yIbTaThl MOTYyUYEHHOM
3aBHCUMOCTH (PU3NYECKUX BEIIMYHMH B BUJIE TAOJHUII U TPpaUKOB, A€TaTh BHIBOJIBI IT0 PE3yJIbTaTaM
WCCIIC/IOBAHHS;

IIPOBOJIUTH KOCBEHHBIE N3MEPEHUsS (GU3NUECKUX BEJTMUUH (CpeHss CKOPOCTh U YCKOPEHUE Tema
IpU PaBHOYCKOPEHHOM JBM)XEHWH, YCKOPEHHE CBOOOMHOTO TaieHUs, KECTKOCTh TPY>KUHBI,
KOA(QQUIMEHT TPeHHs CKOJbKEHHs, MeXaHW4yeckas paboTa M MOIIHOCTh, 4acTOTa M MEPHO]
Kole0aHUH MaTeMaTHYecKOro M MPY)KMHHOTO MAasTHUKOB, ONTHYECKas CHiia coOuparomeit
JVH3BI, PAAMOAKTHUBHBIA (OH): TUIAHHUPOBATH HW3MEPEHUs, COOMpaTh HKCHEPUMEHTAIBHYIO
YCTaHOBKY U BBITIOJHATH H3MEPEHHUS, CIIETYsI TPEUI0KEHHONW HHCTPYKITUH, BEIYHCIISTh 3HAYCHNE
BEIMYMHBl U aHAJIU3UPOBATh MOJYYEHHbIE DPE3yIbTaThl C YUYETOM 3a/laHHOW MOTPEIIHOCTH
U3MEPECHU;

co0JII0AaTh MpaBuiia TEXHUKH 0€30IaCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (PU3MUECKUX MoOJeNIel: MaTepHuajbHas TOYKa,
a0COIOTHO TBEPOE TEJI0, TOUCUHbIM HCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IUTaHEeTapHas MOJIENb
aToMma, HyKJIOHHAsI MOJIeJTb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPHUHIUIBI JIEHCTBHS W3YYEHHBIX MPHOOPOB M TEXHUYECKHX YCTPOWCTB C
OTOpO Ha WX OMHMCaHUS (B TOM YHUCIE: CHHIOMETp, TATYUKH TIOJOXKEHHUS, PACCTOSHHS H
YCKOpPEHHS, pakeTa, dXOJIOT, OYKH, MEPUCKOI, (OToanmapaT, ONTHYECKHE CBETOBOJIHI,
CIIEKTPOCKOI, JTO3UMETP, KaMmepa BuibcoHa), UCMONb3ys 3HAHUS O CBOMCTBAX (PU3NYECKUX
SABJICHUI U HEOOXOMMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCTIOJNB30BaTh CXEMBl M CXEMaTHYHBbIE PHUCYHKH W3YYCHHBIX TEXHUYECKHX YCTPOWCTB,
M3MEPUTENBbHBIX TPUOOPOB U TEXHOJIOTHYECKUX MPOLIECCOB MTPH PEIICHUH YIeOHO-TPAKTUYECKUX
3a/1a4, ONTUYECKUE CXEMBbI JUIsl TOCTPOCHHS U300paKeHUH B MJIOCKOM 3epKajie U coOuparomen
JIUH3E;

MPUBOANUTH MPUMEPHI (HAXOIUTh WH(POPMALMIO O MPHUMEpax) MPAKTUYECKOTO HCIIOIb30BAHUS
(¢u3NYeCKUX 3HAaHUH B MOBCEIHEBHOM XU3HM ISl 0OecriedeHrs: 0€301MacHOCTH MpU 0OpaleHuH



c mpubopaMu U TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOJIOJCHHS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY>KAIOILEN CPELE;

OCYIIECTBIIATh MOUCK MH(POPMALIUU (U3UUECKOTO conepkaHus B MIHTEpHETE, CaMOCTOSATEIBHO
(bopMynHpyst TOUCKOBBINA 3aMpPOC, HAXOJUTHh MYTH ONpPEIENCHHs JOCTOBEPHOCTH MOJIYYCHHOM
nH(OpMAaLIUK HA OCHOBE UMEIOIIUXCS 3HAHUH U JTOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIOJIb30BaTh IPU BBIIOJHEHUU YYEOHBIX 3aJaHUi HAYYHO-HOMYJSIPHYIO JIUTEpaTypy
(buU3MYECKOTO COJIep’KaHus, CIpPaBOYHbIE MaTepHalbl, pecypchl ceTd VHTepHeT, BIaaeTh
npuéMaMu KOHCIEKTHUPOBAaHUS TEKCTa, mpeoOpa3oBaHus HWHGOpPMALUU M3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3llaBaTh COOCTBEHHBIE NHCHMEHHBICE M YCTHBIE COOOIIEHUS HAa OCHOBE HH(OPMALUU W3
HECKOJIBKUX HCTOYHUKOB (PU3NYCCKOTO COJMCPIKAHUS, MyOIMYHO MPEICTABIATh PE3YJIBTATHI
IIPOEKTHON WJIM HCCIEI0BATENbCKOM JI€ATENbHOCTH, IPU 3TOM TIPAaMOTHO HCIIOJIb30BAThH
M3Y4YCHHBIN MOHATUHHBIN anmnapar u3y4aemMoro pasaena (GU3uKd U COMPOBOXKAATH BBICTYIIJICHHUE
Mpe3eHTaIMeH ¢ y4ETOM 0COOCHHOCTEH ayJUTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3ieioB dyeKkTpoHHbIE (LM pPOBbLIE)
KonTpoJbHbIE IIpakTnyeckue
/1 | M TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

Paznen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa

1.1 dusuka - Hayka 0 IPUPOIE 2 bubmorexa HOK
‘ YKa 0 npapoA https://m.eds00.ru/7f416194
1 bubmmnoreka [IOK
1.2 (0)) 2
VISHHCCIHE BEHHHHAL https://m.eds00.ru/7f416194
13 EcrecTBeHHOHAy4HbIN ) 1 bubnuoreka [JOK
' METOJ [MO3HAHUSA https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pasnen 2. [IepponayanbHble CBeJ¢HHA O CTPOCHHMH BelIeCTBA

2.1 CtpoeHue BelecTBa 1 bubamorexa LOK
' POCHHE BEHIE https:/m.edsoo.ru/7f416194
JIBrkeHue n
2.2 B3aMOJICUCTBHE YaCTH 2 1 bubmorexa HOK
) g H https://m.edsoo.ru/7f416194
BEIECTBA
)3 ArperaTHbl€ COCTOSTHUS ) bubnuotexa [JOK
' BeIeCcTBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3nen 3. /IBu:xeHue u B3aumMo/jieiicTBUE TeJl




bu6nuoreka [JOK

.1 M
3 CXQHHHICCKOT ABIDKCIHC 3 https://m.edsoo.ru/7f416194
319 Huepuus, macca, 4 bu6nmoreka [IOK
' IUIOTHOCTH https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
33 Cuna. Bupt cun 14 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21

Paznen 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenue. [lepenaua

41 JTABJICHUS TBEPIBIMU 3 bubmnoreka IIOK
' TeJIaMH, KUIKOCTSIMU U https://m.edsoo.ru/7f416194
rasamu
4.2 JlaBiieHHE )KUAKOCTH 5 bubnuoreia LOK
' s https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
4.3 ATMmochepHOe naBiieHUE 6 https://m.edsoo.ru/7f416194
Wy JlernicTtBHue )'I.CI/II[KOCTI/I M raza , Butmiorexa LIOK
' Ha HOTPY/EHHOC B HHX https://m.edsoo.ru/7f416194
TEI0
Hroro no pazneny 21

Pasnea 5. PaGora n MOIIHOCTB. JHeprus

bubmuoreka [JOK
5.1 Pa6 3
S https://m.edsoo.ru/7f416194
b K
5.2 [IpoCThIE MEXAHU3MBI 5 n6moreka 10

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




bu6nuoreka [JOK

. M 4
>3 CXATITCCRAL FHEpTHA https://m.edsoo.ru/7f416194

Hroro no pazgeny 12

PesepBHoe Bpems 3

OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




8 KVIACC

HaunMeHoBaHMe KoanuecTBo yacoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
pa3ie/ioB H TeM KonTpoJbHbIE IpakTuyeckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypchbl
MPOrpamMmbl padoTbI padoThI
Pazgen 1. TenioBble iBJICHUSA
11 CrtpoeHnue u cBOMCTBa 10 1 bubnmoreka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 1 1
SIDIOBHIS HPOHECChl 3 3 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 41
Pazneun 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
. ?;IGKT};I/I‘-ICC:H: 3aaps{zn>1. g 1 Butmorexa LIOK
) SOKCHHBIC TEJIa M UX
P . . https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
29 [TocTostHHBIN 26 1 7 bubmuorexa [JOK
' SIIEKTPUYECKHI TOK https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.3 M 10 1 1
ATAHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuoteka [JOK
' WHTyKIIAS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 95
PesepBHOE Bpems 7 1
OBIIEE KOJINMYECTBO 102 6 11
YACOB I10 [TIPOT'PAMME




9 KJIACC

HaunMmeHnoBaHue KosunuecTBO 4acos
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHnTpoJbHbIE IIpakTH4eckune
n/n Bceero o0pa3oBaTe/ibHbIE Pecypchbl
NMpOorpaMMsl padoThI padoThbI
Paznea 1. Mexannueckue siBJeHUS
M
1.1 B::::;ee ;K::)reloco6m 10 | bubmmorexa HOK
) a https://m.edsoo.ru/7f41a4a6
€ro OIUCaHU
. 1 bubmmotexa LIOK
1.2 B 20
SAMMOCHCTBIE T https://m.edsoo.ru/7{41a4a6
1.3 3aKOHBI COXpaHEHUT 10 1 bubmorexa [OK
) P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40

Pasgen 2. Mexannueckune KoJe0aHUA M BOJHBI




21 MexaHnnueckue 7 bu6mmoreka [IOK
' KoseOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHU4eCKHE BOJIHBI. g bu6mmoreka [IOK
' 3ByK https://m.edsoo.ru/7t41a4a6
Hroro no pazaeny 15

Pa3zgea 3. DjieKTPOMArHUTHOE 10JIE€ M JIEKTPOMATHUTHbIE BOJIHbI

DIIeKTPOMarHUTHOE
31 moJjie u 6 bu6mmoreka [IOK
' 3JICKTPOMArHUTHBIC https://m.edsoo.ru/7t41a4a6
BOJIHBI
Uroro no pazueny 6
Paznea 4. CBeToBbIe IBJICHHS
41 3aKOHBI 6 bubnuotexa [JOK
' pacrpocTpaHeHuUs CBeTa https://m.edsoo.ru/7f41a4a6
49 JIvH3bI 1 onTHYECKHE 6 bubnuotexa [JOK
' npudopbI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue Oemoro 3 bu6mmoreka [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3zgen 5. KBaHTOBLIE fIBJICHUSA




Ucnyckanue u

5.1 MOTJIOIIIEHHUE CBETa 4 bubmmorexa [OK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CTpoeHune aTOMHOI0 6 | bubnuorexa [JOK
' spa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlnepHpie peaxiun / ! https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17

Pa3znen 6. [loBTOpUTEIHHO-00001IAKOINH MO

AYJIb

[ToBTOpeHue n

6.1 0000meHne 9 ) bubmmoreka [JOK
' COJIepKaHUs Kypca https://m.edsoo.ru/7f41a4a6
busuku 3a 7-9 kmace
Hroro no pazneny 9
OBHIEE KOJIMYECTBO 102 15

YACOB I10 [TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTnyeckue
padoThI

Jara
U3yYEeHHUS

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTe/bHbIE

pecypchl

®dusuka — HayKa o
npupoje. SIBieHus
npuponsl. Puznueckue
SBJICHUS

02.09

Mexanndeckue, TEIUIOBEIC,
ANEKTPUYECKHUE,
MAarHuTHBIC, CBETOBEIC,
3BYKOBBIE SIBJICHUS

05.09

dusndeckue BeTUIUHBI U
WX U3MEpEeHne

09.09

VYpok-uccnenoBanue
"U3mepenune Temneparypsl
IIPY TIOMOIIN JKUAKOCTHOTO
TEPMOMETpPA U JTaTIHKA
TeMIiepaTyps!"”

12.09




Kak ¢u3uka u npyrue
HAyKH U3y4yaroT IPUPOLY.
EcrecTBeHHOHAY4YHBIN
METO/]] TIO3HAHMS.
Onwucanue Gpu3nUECKUX
SBJICHUH C IOMOUIbIO
MoJeen

16.09

bubnunorexa LIOK
https://m.edsoo.ru/ff09{7
2a

Ypok-uccienoBanue
"IIpoBepka rumnoTe3bl:
JAIBHOCTH MOJNETA [IapUKa,
MYyIIEHHOTO
TOPU30HTAILHO, TEM
0oublIIEe, YeM OOJIBIIIE
BBICOTA ITycKa"

19.09

CrpoeHnue BeecTna.
OMnBITHI, TOKA3bIBAIOIIHE
JMCKPETHOE CTPOEHUE
BEIIleCTBa

23.09

bu6nmorexa LIOK
https://m.edsoo.ru/ff09fe
0a

I[BI/I)KCHI/IG HacCTHuIl
BCIICCTBA

26.09

bubnmorexa LIOK
https://m.edsoo.ru/ff0a01

3e

Ar PEraTHbIC COCTOAHUA
BCIICCTBA

30.09

10

B3anmocBs3p Mexay
CBOMCTBaMH BEIIIECTB B

03.10




pa3HbIX arperaTHbIxX
COCTOSIHMSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUM
BOJIbI

Mexannueckoe IBHUKEHUE. bu6nmorexa LIOK
11 PaBHOMEpHOE 1 07.09 https://m.edsoo.ru/ff0a03
HEpPaBHOMEPHOE JIBHIKCHHE 78
Ckopocth. EquHuIe bubmorexa HOK
12 POCTD. LML 10.10 https://m.eds0o.ru/ff0a05
CKOPOCTH
c6
Pacuer myTi ¥ BpeMeHH bubmorexa HOK
13 Y uEp 14.10 https://m.edso0o.ru/ff0a07
JIBAYKEHUS
9¢
Wuepuusi. 3aK0H UHEPIIHH.
B3aumMmopeiicTBue Tel Kak bubmorexa HOK
14 a 17.10 https://m.edsoo.ru/ff0a0a

NpuyrMHa U3MCHCHU A
CKOPOCTH ABUIKCHHA TCJI

e4




IInoTHOCTE BeliecTna.
Pacuer maccel 1 00beEMA

bubnunorexa LIOK

15 21.10 https://m.edsoo.ru/ff0a0c
TeNa 10 €ro INIOTHOCTH 10
Hg6opaTopHa;1 pabora BuGmorexa IIOK
16 | TIPCACICHHC UIOTHOCTH 24.10 https:/m.edsoo.ru/ff0a0f
TBEPIOTO TEIIa
ee
Pemenue 3agad mo reme
17 | "Mnornocts Bemecrna" 28.10
KonTtposbsnas padora Nel
« CTpoeHue BelecTBa. bubmuoreka [JOK
18 II1oTHOCTE TeJ1A. https://m.edsoo.ru/ff0al2
MexaHundeckoe 3c
ABHKEHUE.
Cuta KaK XapaKTepUCTUKA
19 B3anMoaercTeus Teir. Cuia

ynpyroctu. 3akoH ['yka




JlaGopaTtopHnast pabora
«3y4yeHue 3aBUCUMOCTH

20 | pacrsokenus (nedopmanun)
IIPYKHUHBI OT IPUII0KEHHON
CHUIIBD»
21 SIBnenue tarorennsa. Cuia
TSDKECTH
C .
BA3b Memﬂ};;:()ﬂvone . bubnunoreka LIOK
TSDKECTH U M i Tena.
22 . https://m.edsoo.ru/ff0al7
Bec Tena. Pemenue 3amau 78
o Teme "Cumta TsoxkecTi" —
Cuiia TsKecTu Ha Apyrux bu6nmorexa LIOK
23 wiagerax. Pusnueckue https://m.edsoo.ru/ff0al5
XapaKTEPUCTUKH IIJIAHET 02
- bu6nmorexa LIOK
MEPEHHE CHUIL
24 SMEperHe © https://m.edsoo.ru/ff0al8
Hunnamometp
cc
bubnmorexa LIOK
25 Bec tema. HeBecoMmocTn https://m.edsoo.ru/ff0al7
78
C
TIOMCHHE IBYX CHIL, . bubanorexa [IOK
HAIIPABJIEHHBIX 10 OJHON
26 p g https://m.edsoo.ru/ff0ala

IPSIMOA.
PaBHOnelicTBYIOIIIAsA CHIT

70




Pemrenne 3aaa4 I10 TEME

27 |, . "
PaBHOelicTBYIOIIASA CHIT
TpeHue ckoybKeHus u Bu6muoteka [JOK
28 TpeHue nokos. Tpenue B https://m.edsoo.ru/ff0alb
IPUPOJIE U TEXHUKE 9¢
JlaGopaTtopHast pabota
«3y4eHune 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIbKEHUS Bbu6motreka LJOK
29 | OT CWIbI IaBICHUS H https://m.edsoo.ru/ff0alc
Xapaktepa c8
COTIPUKACAIOLIUXCSA
MOBEPXHOCTEIN»
Pemenue 3agaq Ha
30 ompeieNeHne
PaBHOAECHCTBYIOIIEH CUIIBI
Pemenue 3agad mo reMam:
«Bec tena», «I'padpuueckoe bubnmnorexka HOK
31 U300paxKeHue Cui, https://m.edsoo.ru/ff0ald
«Cumny, €0

«PaBHOAEUCTBYIOIIAS CUID»




KonTpoabsnas padora Ne2

«Mexannueckoe
JBHKeHHe», «Macca,

32 IJIOTHOCTHY, «Bec Tesay,
«I'papuyeckoe
H300pakeHue CHII»,
«Cnipi»
JaBnerne. CiocoOb1 bubnuorexa [IOK
33 | yMecHBIICHHS U https://m.edsoo.ru/ff0a20
YBEJIMYEHUS TaBIICHUS a6
aBJICHUE Ta3a.
?aBHCHMOCTB JABJICHUS buomorexa IOK
34 . https://m.edsoo.ru/ff0a23
rasa ot oonéma, 76
TEMIIEPATYPhI -
Heﬂpez[aqa JTaBIICHUS BuGmorexa L[OK
35 | TPCPARIMITTCIAMI, https://m.edsoo.ru/ff0a25
JKUJKOCTSMH U Fa3aMH. b0
3akon [lackans
JlaBineHHuE B )KUIKOCTH U bubnuoreka [{OK
36 rase, BbI3BaHHOE https://m.edsoo.ru/ff0a27
JIEHCTBHEM CHIIBI TSHKECTH 18
Pemienne 3amad mo teme bubnunorexa LIOK
37 «JlaBJIeHHE B )KUJIKOCTH U https://m.edsoo.ru/ff0a28
rase. 3akoH ITackamns» 26




bu6nmmoreka [IOK

38 | Coobmaromuecs coCy/ bl https://m.edsoo.ru/ff0a29
70
bu6nmoreka [IOK
39 [M'uapaBnuyeckuii nmpecc https://m.edsoo.ru/ff0a3 1
36
40 Manowmertpsl. [lopuHeBon
YKHUJIKOCTHBIH HACOC
ATtMmocdepa 3emiu.
[IpuuuHbI CyIIECTBOBAHUS
BO3yILIHOM 000104YKH Bbu6motreka LJOK
41 3emutn. 3aBUCUMOCTD https://m.edsoo.ru/ff0a2b
aTMOC(EpHOTO AaBICHHUS Sa
OT BBICOTHI HaJl YPOBHEM
Mopst
Bec Bosyxa. bubmnoreka IIOK
42 https://m.edsoo.ru/ff0a2b
AtmocdepHoe naBieHne 5a
W3mepenune atMmochepHOro bubnnorexa [JOK
43 napieHus. OnbIT https://m.edsoo.ru/ff0a2d
Toppuuennu a8
3aBHCHMOCTS bubmuoreka [IOK
44 ATMOC(EPHOTO JaBACHH https://m.edsoo.ru/ff0a2f
OT BBICOTHI HaJl YPOBHEM o4

Mopst




BbapomeTtp-anepou. bubnuorexa [JOK
45 AtMochepHoe 1aBiIeHHE HA https://m.edsoo.ru/ff0a2f
Pa3IMYHBIX BBICOTAX c4
46 Pemenue 3agau no reme
"AtMmochepHoe naBieHue"
JleicTBUE KUAKOCTH U rasza bubmuoreka [IOK
47 | HaNOrpyKEHHOE B HUX https://m.edsoo.ru/ff0a32
Te0. ApXUMeI0Ba Cuiia 76
JlaGopaTtopHnas pabota
«Omnpenenenue bu6nmorexa LIOK
48 BBITAJIKMBAIOIIEH CHIIBL, https://m.edsoo.ru/ff0a33
JIEHCTBYIOIIEH Ha TEJO, fc
MOTPYKEHHOE B KHUJIKOCTH)
JlaGopaTtopHast pabota 1mo
teme «MccnenoBanue
SABHCHMOC 8 eca Tena bubmuoreka [IOK
BHCHUMOCTH Beca Tella B
49 . https://m.edsoo.ru/ff0a35
BOJIe OT 00BEMa 14
MOTPYKEHHOU B KHUJIKOCTh -
YacTH Tellay
bubnunorexa LIOK
50 | IlnaBanue Ten https://m.edsoo.ru/ff0a3a

96




JlaGopaTtopHnast pabora
"KoHcTpyupoBaHue
apeoMeTpa Win

31 KOHCTPYHPOBAHUE JIOJKU 1
ofpeieNieHue e€
rpy3onoabEMHOCTH"
Perntenne 3a1a4 mo TemMam:
«IlnaBanue cyoB. bu6nmorexa LIOK
52 BosnyxomnaBanuey, https://m.edsoo.ru/ff0a36
«/laBneHue TBepAbIX TEN, 54
JKUJAKOCTEN U Ta30B)
bubnuoreka [IOK
53 | Mexanuueckas pabota https://m.edsoo.ru/ff0a3f
82
MomnocTth. EquHumnsl bubmmorexa [OK
54 https://m.edsoo.ru/ff0a3f
MOIIIHOCTHU 8
Ypok-uccnenoBasue
55 "Pacy€Tt MOIITHOCTH,
pa3BUBAaEMOM IIPU MOABEME
1o aecTHuIe"
[IpocTbie MeXaHU3MBI.
56 Prruar. PaBHoBecue cui Ha

pblyare




KonTposbHas pa6oTNe3

57 /laBJjieHre TBEPABIX TeJl,
JKHJIKOCTel U ra3oB»
PesepBHsiit ypok. Padora ¢
. cp . c};pe . bubnunoreka LIOK
TEKCTaMH TI0 TeM
58 . https://m.edsoo.ru/ff0a4f
«/laBnenue TBEPABIX TeN, fo
KUAKOCTEH U Ta30By / -
Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHas bubnnorexa [JOK
59 pabora «lccnenoBanue https://m.edsoo.ru/ff0a47
YCJIOBHM paBHOBECHS 8e
peraara»
Pemienne 3amad mo Teme bu6nmorexa LIOK
60 | «YcnoBus paBHOBeCHS https://m.edsoo.ru/ff0a48
peraara» a6
Koadduunent noneznoro
NENCTBUS MEXaHU3MA.
61 JlaGopaTtopHnast pabota

«3mepenne KII1/]
HAKJIOHHOH IIJIOCKOCTHY




Pemenue 3agay o reme

bu6nmmoreka [IOK

62 https://m.edsoo.ru/ff0adc
"Pabora, momrHOCTh, KIT/" 48
MexaHnunueckas SHEprusl. bubmuorexa [IOK
63 Kunernueckas u https://m.edsoo.ru/ff0a42
MOTEHLAIbHAs SHEPT UL 52
3 bubnuoreka [IOK
aKOH COXPaHEHUs
64 p . https://m.edsoo.ru/ff0a43
MEXaHUYECKOMN IHEPTruu 60
YPOK-dKCIIEpUMEHT 110
TeMe "DKCIepUMEHTAIIbHOE
onpeieJIeHuEe U3MEHEHUS
65 KHUHETHYECKOH U
MOTEHIUATBHON YHEPTUH
IIPY CKaTBHIBAHUU TeJIa TI0
HaAKJIOHHOM IIJIOCKOCTH"
KonTpoubnas padora Ne4
66 «PadoTa 1 MOIIIHOCTB.

JHeprus»




IToBTOpEHNE IPOrPaMMHOrO

bu6nmoreka [IOK

67 | marepuana 7 kiacca 1 https://m.edsoo.ru/ff0ade
€6
TToBTOpEHHUE TIPOrPAMMHOTO
68 Marepuana 7 xKiacca 1
OBHIEE KOJIMYECTBO
i 68 12

YACOB I10 ITPOTPAMME




8 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara nudposeie
n/ | Tema ypoka KonTpoabHbIe IpakTHYecKkue 5
0 Bcero paGoTEI paGoTHI U3y4eHust o0pa3oBaTejbHbIE
pecypcsbl
OCHOBHbBIE TIOJIOKEHUS
MOJIEKYJISIPHO- bubmuorexa [IOK
1 KMHETUYECKOU Teopuu 1 1 03.09 https://m.edsoo.ru/ff0a52
HUX OIBITHBIE 56
MOITBEPKICHUS
5 Macca u pa3mep aTOMOB U | 05.09
MOJIEKYJI
Monenu TBEpIOTO, bubmuorexa [JOK
3 KUAKOTO U ra3000pa3HoOro 1 10.09 https://m.edsoo.ru/ff0a54
COCTOSTHUM BelecTBa Oe
OObsicHeHHE CBOWCTB
TBEPAOTO, )KUJIKOTO U
ra3o00pa3HOro COCTOSHUMN
4 BEILIECTBA HA OCHOBE 1 12.09
MOJI0KEHU N
MOJICKYJISIPHO-
KMHETUYECKOU TEOPUH
bubnunorexa LIOK
5 Kpucrannunueckue tena 1 17.09 https://m.edsoo.ru/ff0as8

00




6. AmopdHEbIe Tena.
CMaumBaHuC U
KaILIIPHOCTh bubmorexa LIOK
7 P ' 19.09 https://m.edsoo.ru/ff0a55
[ToBepxHocTHOE 30
HATSDKEHHE -
TennoBoe pacmpeHue u bubmorexa [IOK
8 P P 24.09 https://m.edsoo.ru/ff0a5a
cKaTHE
26
Temnepatypa. CBs3b
9 TEMIIEPATYPHI CO 26.09
CKOPOCTBIO TETUIOBOTO
JIBUOKCHUS YaCTHI]
KonTposbnasi padora
10 Nel «Crtpoenune n
CBOIiCTBa BelleCTBA. »
bu6nmorexa LIOK
11 BuyTpenHss sHeprusi. 01.10 https://m.edsoo.ru/ff0aSc
60
12 CniocoOb1 W3MCHCHUS
BHYTpEHHEH dHepruu
Tennonepenaya.
13

TennonpoBoAHOCTS.




bu6nmmoreka [IOK

14 Kounsexus 03.10 https://m.edsoo.ru/ff0a64
12
15 N3nyuenue.
16 O06o0marmuii ypox.
Bunae! Tennopepenayu.
bubnuoreka [IOK
17 | KommdecTBo TemioTsL. 08.10 https://m.edsoo.ru/ff0a65
c0
bu6nunorexa LIOK
18 VY nenpHas TEINIOEMKOCTH 10.10 https://m.edsoo.ru/ff0a69
76
v bu6nmorexa LIOK
19 PaBHCHHC TEIIOBOTO 15.10 https://m.edsoo.ru/ff0a70
Oaianca.
88
20 Terioo0MeH 1 TEIIIOBOE

paBHOBeECHE




21

JlabopaTtopHas pabota Nel
"UccnenoBanue siBICHUS
TETI000MeHa pu
CMEIINBAHUU XOJIOTHOM U
ropsiaeit Boanl"

17.10

bubnunorexa LIOK
https://m.edsoo.ru/ff0aba
98

22

Pacuér xonnuecTBa
TEMI0ThI, HEOOXO0AUMOTO
JUUIS HArpEBaHMS Tea U
BBIJICTISIEMOT0 UM TIPH
OXJIQXKJICHUH

22.10

23

Pemnienne TUIIOBBIX 3a1a4

24

Pemenne TUIIOBBIX 3a1a4




JlaboparopHas paboTa bubnmoreka [JOK
25 "OnpezneneHue yaenbHON 24.10 https://m.edsoo.ru/ff0a6b
TEIJIOEMKOCTH BenlecTna" b0
OHeprus TOIINBA. bubnnorexa [JOK
26 VY nenpHas TEINIOTa 29.10 https://m.edsoo.ru/ff0a7b
CrOpaHus Sa
27 Pemenue TunoBeIxX 3a1a4
[LmaBnenue u
OTBEpJECBAHUE bubnmnorexa [JOK
28 KPUCTAIIMYECKHX TeJl. https://m.edsoo.ru/ff0a71
VY nenpHas TemiaoTa d2
TUTABJICHUS
JlaGoparopHas paboTa bubmuoreka [IOK
29 "OnpeneneHue yaeabHON https://m.edsoo.ru/ff0a72
TEIUIOTHI IIJIaBICHUS JIbaa" fe
- 5 bubnunorexa LIOK
a a30BaHUE U
30 POObpaso © https://m.edsoo.ru/ff0a74

KOHACHCAI . I/ICHapCHI/IC

Oc




Kunenue. Y nenbnas
TEIIOTa TapooOpa3oBaHuUs

. bubnunorexa LIOK
1 KOHJIEHCAIIMH.
31 a H https://m.edsoo.ru/ff0a78
3aBUCUMOCTE 6c
TEeMITepaTypbl KUTICHHUS OT -
aTMOC(hEpHOTO JTaBJICHHS
32 Pemrenve THOBEIX 3a1a4
BiaxxHocTts Bo3ayxa.
p - bu6nmorexa LIOK
ellIeHHe 3a1a4 Ha
33 a https://m.edsoo.ru/ff0a76
ompeieNIeHUe BIaKHOCTH >3
BO3/IyXa -
JlaGopatopHas pabota Ne2
34 "Onpenenenne
OTHOCUTEILHOU

BJIAKHOCTH BO311yxa"




35

[TpunLMIIBI pabOTHI
TEIUIOBBIX JBUTATENCH.

36

[TapoBas TypOuHa.
JIBuraTens BHYTPEHHETO
CropaHus

37

KIIJI renoBoro
nsuratens. TemnoBbie
JIBUTATEIN M 3alUTa
OKPY’KaIOIIeH cpebl

bubnuoreka [{OK
https://m.edsoo.ru/ff0a7c
Tc

38

3akoH COXpaHCHHUA U
MMpEeBpalICHUA SHEPTUU B
TCIIOBBIX ITpoLIeccax

39

Pemenne TUIIOBBIX 3a1a4

40

IToaroroBska k
KOHTPOJIbHOM paboTe 1o
TeMme "TennoBele IBICHUS.
W3meHenune arperaTHbIX
COCTOSTHMH BemiecTna'

bubmnoreka IIOK
https://m.edsoo.ru/ff0a83
2




41

KonTpoasnas padora
Ne2 "TenioBble
sABJeHuda. I3meHnenune
arperaTHbIX COCTOSIHUH
Belgecrna’

bubnunorexa LIOK
https://m.edsoo.ru/ff0a86
ae

42

OnekTpusanus Teiu. [IBa
poJia IIEKTPUUYECKUX
3aps0B

43

VYpok-uccienoBaHue
"DnexTpusanus Tel
MHIYKUUEH U NIPU
CONPUKOCHOBEHUU"

44

B3aumoneiictsue
3apSKEHHBIX TEJ. 3aKOH
Kynona

bubmuoreka [IOK
https://m.edsoo.ru/ff0a87
e4

45

Pemenne TUIIOBBIX 3a1a4

46

DNEKTPUYECKOE TOJIE.
HanpsxeHHOCTB
ANEKTPUYECKOTO TOJIA.
[IpuHDMn cynepno3unun
AIIEKTPUYECKUX MOJIEH

bubmnoreka IIOK
https://m.edsoo.ru/ff0a8a
Oa




47

Hocurenu snexTpudeckux
3aps0B. DJIeMEHTapHBIN
3apsia. CtpoeHue aToma

48

[IpoBOHUKY 1
TUAJICKTPUKH. 3aKOH
COXpaHEHUs
AIEKTPUUECKOTO 3apsiia

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ag8e
16

49

Pemenue 3amgau Ha
IMPUMCHCHHC CBOJMCTB
QJICKTPHUUYCCKUX 3apAa0B

bubnuoreka [{OK
https://m.edsoo.ru/ff0a90
cc

50

Pemenue TUIIOBBIX 3a1a4

51

Pemnienne TUIIOBBIX 3a1a4

52

O6o06menue.Ilogroroska
K KOHTPOJIbHOH paboTe
Ne3"JdnexTpuueckue
siBJICeHUS. 3AKOH
KyJIOHA"




KonTpoasnas padora
Ne3 "JnexkTpnueckue

53
siBJIeHUS1. 3AKOH
KYyJIOHa"'
DJIEKTPUUYECKUH TOK,
YCJIOBUS €T0 bubnmoreka [JOK
54 CYIIIECTBOBAHMSI. https://m.edsoo.ru/ff0a95
Hcrounuku a4
AIEKTPUYECKOTO TOKA
. bu6moreka LIOK
55 JleHCTBI SMeKTpiieckoro https://m.edsoo.ru/ff0a96
TOKa b2
Ypok-uccienoBaHue
"JlelicTBUE
56 AIEKTPUIECKOTO TOJIs Ha
MIPOBOIHHUKY H
JUAJIEKTPUKH"
DIIEKTPUUECKUI TOK B bubnmnorexa [JOK
57 MeTaJu1aX, KUIKOCTIX U https://m.edsoo.ru/ff0a98
razax 38
53 DneKkTpuyecKkas merb 1 e€
COCTaBHBIC YaCTH
59 Cuna Toka. AMnepmMerp




JlaGopaTtopHnas pabota

"VlaMenerie bu6morexa LIOK
MEpEHHE U
60 P https://m.edsoo.ru/ff0a8b
PETYJIMPOBAHKE CUJIIBI 46
TOKa" -
DIEKTPHUUYECKOE bubmorexa [OK
61 P https://m.edsoo.ru/ff0a9%e
HanpsbkeHue. BonsTmerp. 14
JlaGopaTtopHast pabota
2 "U3mepenue u
peryJiupoBaHue
HanpspkeHus"
ConpoTuBieHne bubnnorexa [JOK
63 MPOBOJIHUKA. Y IETTbHOE https://m.edsoo.ru/ff0aa7
COTPOTHBIICHUE BEIIECTBA 38
64 Pemenne THIIOBBIX 33124




JlaGopaTtopHnast pabota

"3aBUCUMOCTH
AJIEKTPUUIECKOTO
P bu6nmoreka [IOK
COTIPOTHUBJICHUS
65 P https://m.edsoo.ru/ff0aa7
MIPOBOJIHUKA OT €T0 13
JUTHBI, TIIOIATN -
MOTIEPEYHOTO CCUCHUS U
Martepuaia"
3aBUCUMOCTb CHJIBI TOKA bubmuoreka [IOK
66 OT HaIpPsDKCHUS. 3aKOH https://m.edsoo.ru/ff0aa4
OmMa jy1st yyacTka Lenu 4a
67 Pemenue THIIOBEIX 3a1a4
JlaGoparopHas paboTa
"UccmeqoBanue
3aBUCHMOCTH CHJIBI TOKA, bubnuoreka [{OK
68 UIYIIETo Yepe3 pe3nucTop, https://m.edsoo.ru/ff0aa0
OT COTIPOTHBIICHUS 4e
pe3ucTopa U HAPSHKEHUS
Ha pe3ucrtope”
69 ITocaenoBaTenbHOE

COCAUMHCHUC ITPOBOAHUKOB




[TapannensHoe

70
COCIMHEHUE MPOBOIHUKOB
JlaGopaTtopHnast pabora
"[IpoBepka nmpaBuia
. ciice P ap - bubnmoreka [JOK
JIO)KEHUST HaNPsHKEHUN
71 P https://m.edsoo.ru/ff0aaa
IIPH [TOCJICIOBATEIILHOM .
COETMHEHUH JIBYX -
pe3uctopon”
72 Pemrenve THOBEIX 3a1a4
JlaGoparopHas paboTa
"IIpoBepka npaBuia ass bubnmnorexka HOK
73 CHUJIBI TOKA TIPHU https://m.edsoo.ru/ff0aad
apajuIeIbHOM le
COEIMHEHUU PE3UCTOPOB"
Pemenue 3agau Ha
- :33 o Bu6muorexa IJOK
npuMeHeHne 3akoHa Om
74 P https://m.edsoo.ru/ff0aaf

JJId pas3iIndyHoro
COCAUHCHUA ITPOBOAHHUKOB

8a




Pentenue 3amau Ha
npuMeHeHue 3akoHa Oma

75
JUTSL PA3TTUIHOTO
COCITMHEHUS TIPOBOTHUKOB
Pabora 1 MOIIHOCTE bu6nmoreka [IOK
76 AJIEKTPUUYECKOTO TOKA. https://m.edsoo.ru/ff0abl
3akoH Jxoyins-JleHna 24
77 Pemrenye THOBEIX 3a1a4
78 Pemenne THIIOBBIX 3a1a4
JlaboparopHas paboTa
"0 PaTOpHaA p 6 bubnnorexa [JOK
npeneiaeHue paboTsl U
79 pel P https://m.edsoo.ru/ff0ab3
MOIIHOCTH 0
e
AIEKTPUIECKOTO TOKA" —
DneKTpUYecKue 1enu u
noTpeduTenu bubnnorexa [JOK
80 AJIEKTPUIECKOM IHEPTUH B https://m.edsoo.ru/ff0ab6
onITy. KopoTkoe 60

3aMBbIKaAHUEC




81

0O000menue.Iloaroroska
K KOHTPOJIBHOM paboTe
Neq

«3aKOHBI NOCTOSTHHOI'O
TOKA»

82

KonTposbnas padora
Ne4 : «3akoHbI
MOCTOSIHHOTO TOKA»

&3

MaruurtHoe moJjie u ero
CBOMCTBA.

84

ITocTossHHBIC MAarHuThbl, UX
BSaHMOHCﬁCTBHe

85

Ypok-uccnenoBanue
"N3yuenue nonei
IMOCTOSTHHBIX MarHUTOB"

bubmnoreka IIOK
https://m.edsoo.ru/ff0ac3
do

86

OmnbIT OpcTena.
MaruanTtHoe noie
AIEKTPUYECKOTO TOKA
MarnuTHoOe 1oJie KaTyluIku
C TOKOM

86

DJIEKTPOMAarHUTHI.

but6mmorekxa [IOK
https://m.edsoo.ru/ff0ac0
ba




87

[Ipumenenue
AJIEKTPOMATrHUTOB B
texauke. JlaboparopHas
pabota "U3yueHue
JIEUCTBUS MAarHUTHOT'O
MOJIsl HA TIPOBOJIHUK C
TOKOM"

88

MarauTtHoe nose 3eMiu 1
€ro 3HaYeHue I KU3HU
Ha 3emiie

bubnuoreka [{OK
https://m.edsoo.ru/ff0abd
2¢c

&9

Oneitel @apazes. 3akoH
3JIEKTPOMarHUTHOM
WHIYKIHUU.




bu6nmoreka [IOK

90 [TpaBumo Jlenma https://m.edsoo.ru/ff0abe
a8
bubnunoreka LIOK
91 Pemenue TuoBeIX 3amay https://m.edsoo.ru/ff0acd
cb
DIIeKTPUUECKUI bubmuoreka [JOK
92 JIIBUTATEIb https://m.edsoo.ru/ff0acl
[IOCTOSIHHOTO TOKa d2
Wcnons3oBanme
JIEKTPOJIBUTATENEH B
Ee;‘:‘;qjl::‘;’; yT‘;Tp onetsax Bu6nmorexa [JOK
93 P pre. https://m.edsoo.ru/ff0ac7

JlaGoparopHas paboTa
"KoHcTpyupoBaHue u
u3ydyeHue paboThl
3NeKTpoABUTaTENS "

4a




94

DneKTporeHepaTop.
Crioco6bI mosrydeHus
3NEKTPHUECKOH SHEPTHH.
DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
MCTOYHHMKAX SHEPTUH

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac8
6c

95

IIoaroroBka k
KOHTPOJIbHOU pabote Ne5
mo TeMe : " MarHuTHbIC
SIBJICHHS"

96

KonTposbnasi padora
Ne5 "MaruurTHbIe
apjennsa’"

97

PezepHblit ypok.PaboTa ¢

TECTAMH 110 TEME:
"TeroBble ABIeHUA"




98

PesepBHbIii ypok. PaGora ¢
TECTaMH 110 TeMe
"[TocTostHHBII
ANEKTPUYECKUH TOK"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0acb
14

99

Pabora ¢ Tecramu 1o
TeMe "MarauTHbIE
siBjIeHus"

bubnunoreka LIOK
https://m.edsoo.ru/ff0acc

Se

100

PesepsHslil ypok.Pabota ¢
TECTAMH 110 TEME:
"TerutoBble ABICHUA"

101

HtoroBast KOHTpOJIbHAS
pabota

102

O000menHue.
ITogBeneHme UTOrOB.

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

14




9 KJIACC

N Koan4yecTBo yacoB DJIeKTPOHHbBIE
; Hata uupposbie
n/ | Tema ypoka KoHTpoJbHbIe IpakTuyeckue
Bceero U3y4eHust o0pa3oBaTe/ibHbIE
I padoThI padoThbI
pecypcsl
1 MexaHn4decKkoe IBIKEHNUE. 1 02.00
MarepuanbHas TOUKa
Cucrema otcyera. bubnuorexa [JOK
2 OTHOCHUTENBLHOCTD 1 05.09 https://m.edsoo.ru/ff0ad
MEXaHUYECKOTO IBHMKCHUS 474
PABHOMEDHOE bu6mmoreka [IOK
3 P . 1 09.09 https://m.edsoo.ru/ff0ad
MPSMOJIMHEHHOE IBMKCHUC
19a
4 Pemrenne THIOBLIX 3a7a4. 1 12.09
HepasHomepHoOe
MPSIMOJIMHEIHOE IBIKEHUE. bubanoreka IIOK
5 Cpe/Hsis i MTHOBEHHAST 1 16.09 https://m.edsoo.ru/ff0ad
CKOPOCTh 8d4




[Ipsmonuneiinoe
PaBHOYCKOPEHHOE
JBH>KEHUE. Y CKOpEHUE
CkopocTts..I'paduk ckopocTu

19.09

JlaGopaTopHas pabota
"OnpeneneHue yCKOPEHUs
TeJa IPU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHON
mockocty"

23.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad
blg

CB0OOIHOE ITaJIEHUE TE.
Onelitel ["anuines

26.09

PaBHOMEpHOE IBUKEHUE 11O
okpyxHocTu. [lepuon n
4acToTa O0palleHus.
JInneiiHas u yriuosas
CKOPOCTH.
[HenTpocTpemMuTenbHOE
YCKOpEHHE

30.09

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae
176

10

Pemenne 3amau no
KHMHEMATHUKCE. HOI[FOTOBK& K
KOHTpPOJIbHOHN pabore.

03.10

11

KonTtpoabnas padora Nel
«IIpsMoInHelHOe
PaBHOMEpPHOE H

07.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae
612




PaBHOYCKOpEHHOE
JBUIKEHUE

IIepBbiit 3ak0oH HbroTOHA.
Bexkrop cuiibl

bubmuorexa [JOK

12 _ 10.10 https://m.edsoo.ru/ff0ae
Bropoii 3akon HeroToHa. 792
PaBHOelicTBYIOIIASA CHIla -

T . o bubnuorexa [JOK

13 PETHH SAKOH HIbIOTOHA. 14.10 https://m.edsoo.ru/ff0ae

Cynepro3unus cui
982
Pemenue 3amaq Ha bu6mmoreka [IOK

14 MPUMEHEHHE 3aKOHOB 17.10 https://m.edsoo.ru/ff0ae
Hrrorona bb6c
C 3 bu6mmoreka [IOK

15 18 YHpYroCTH. Saxon 21.10 https://m.edsoo.ru/ff0ae
I'yka

ca2

16 Pemenue 3anaq mo Teme 2410
«Cuna ynpyrocTm»

JlabopaTopHas pabota bubnuoteka [JOK

17 «OnpezneneHue KeCTKOCTH 28.10 https://m.edsoo.ru/ff0ae
MPY>KUHBDY e28

bu6mmorexa [IOK
18 Cuna tpenus https://m.edsoo.ru/ff0af7

38




Pemenue 3agay no teme

bu6mmoreka [IOK

19 https://m.edsoo.ru/ff0afa
«Cwuina TpeHus»
26
?Sgiz;ig 111::: pabora bubmnorexa LIOK
20 https://m.edsoo.ru/ff0af8
KO3 pUIMeHTa TPEHUs be
CKOJIb)KeHUS" -
Pertenuie 3agau mo reme bu6mmoreka [IOK
21 "3akonsl HeroTona. Cuita https://m.edsoo.ru/ff0afb
ynpyroctu. Cuia Tpenus"” 8e
Cuia TSHKECTH M 3aKOH BuGmorexa LOK
22 BOCMUPHOTO TATOTEHIL https://m.edsoo.ru/ff0af0
YckopeHue cBOOOIHOTO 44
MaJIcHUs
VYpoxk-koHpepeHuus
" JIBUKEHHE TEN BOKPYT
23 rPaBUTALMOHHOIO LIEHTPA
(Conneunas cucrema).
l'amakTukn"
Pemenue 3anau mo teme bubmuorexa [JOK
24 "Cuna TSDKeCTH U 3aKOH https://m.edsoo.ru/ff0af5
BCEMUPHOIO TATOTeHUs" 8




HepBa;I KOCMHUYECCKas

bu6mmoreka [IOK

25 ckopocTtb. HeBecomocTs n https://m.edsoo.ru/ff0af3
Ieperpy3Ku 3c
PaBHOBecHe MaTepUaIbHON
TOYKU. AOGCOIIOTHO TBEP0E
p . P bubmuorexa [JOK
tesno. PaBHoBecue TBEPAOTO
26 e TP https://m.edsoo.ru/ff0afe
TeJa C 3aKPerIEHHON OChIO 36
BpaleHusi. MOMEHT CUJIBL. _
LenTp TsxecTH
PaBHOBecHe MaTepHaTbHOM
TOYKH. AOGCOJIFOTHO TBEP0C
27 Teno. PaBHoBecue TBEPIOTO
TeNa ¢ 3aKPeTUIEHHON OChIO
BpauieHus. MOMEHT CHJIBI.
LlenTp TsxecTH
Pemenue 3anau mo teme bubmuorexa [JOK
28 "MowmeHT cuinsl. Llentp https://m.edsoo.ru/ff0b0
TsDKecTH" 2b4
IToarotoBka Kk KOHTPOIBHOM
5 P bubmuorexa [JOK
aboTe 1o Teme
29 }? https://m.edsoo.ru/ff0b0
MexaHn4eckoe ABMKEHHUE. 408

Cupl."




KonTpoabHas padora Ne2

bu6mmoreka [IOK

30 «Mexanuyeckoe JBHKEHHE. https://m.edsoo.ru/ff0b0
Cuinl. bec
n .U
et Saxon cospanerata uGnotexa LIOK

31 ’ p https://m.edsoo.ru/ff0b0
HMITyJIbCa. YIPYroe u Tfa
HEyIIPYroe B3anMOJECHCTBHE T
Pertenuie 3agad mo reme bu6mmoreka [IOK

32 "3aKOH cOXpaHEHUs https://m.edsoo.ru/ff0b0
uMItryjiabca' 96¢
VYpoxk-koH(pepeHuus

33 "PeakTUBHOE OBM)KEHUE B
IIPUPOJIE U TEXHUKE"
Mexanundeckas padorta u bubmorexa HOK

34 p https://m.edsoo.ru/ffOb0
MOIIIHOCTE

agd4

PaGoTa CHIIBI TSIKECTH, CHIIBI bubmorexa [TOK

35 ’ https://m.edsoo.ru/ffOb0

YIPYTOCTH U CUJIBI TPEHUS

db8




JIaboparopHast pabota
«Ormpenenenne pabOThI CHUITBI
TPEHHUs IIPU PABHOMEPHOM

36
JIBMKEHUH TeJa 10
FOPU30HTAIILHOU
IIOBEPXHOCTU
37 CBs13b DHEPrUM U PAOOTHI.
[ToTrenumanpHas SHEPIrUst
Kunernueckas sneprusi. bubnnoreka [JOK
38 Teopema 0 KHHETHYECKOM https://m.edsoo.ru/ff0b0
SHEPIUU c32
19 3aKOH COXpaHEHUs SHEPTUU
B MEXaHHKE
JIaGoparopHas paboTa bubnuoreka [IOK
40 «M3yuenue 3akoHa https://m.edsoo.ru/ff0bl
COXpaHEHHUs YHEPTUN 2fe
bu6mmoreka [IOK
KonTtpoabHnas padora Ne3
41 " p p https://m.edsoo.ru/ff0bl
3aKOHBI COXpaHEHHUS.»
858
KomnebaTennHoe ABUKEHNE U
€ro XapakTEpUCTUKHU bubmuotexa [JOK
42 3aryxatomue KoiebaHusl. https://m.edsoo.ru/ff0b2
BrinyxaeHHbIC KOTeOaHus!. 0f0

Pezonanc.




Marematuyeckuii u

43
MPYXKUHHBIA MasSTHUKU
Ypoxk-uccienoBaHue
; g . bu6mmoreka [IOK
«3aBUCUMOCTD IepHOJa
44 N proA https://m.edsoo.ru/ff0bl
KoJe0aHui OT KECTKOCTH 974
OpPY>KUHBI U MacChl Tpy3a» -
45 [IpeBpaienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUSIX
JlaGopaTopHas pabota
0 paTopHai p bubmuorexa [JOK
«OrmpeneneHne 4acToThl U
46 pea N https://m.edsoo.ru/ff0bl
repuoia KojseOaHui aee
MIPYKUHHOTO MasTHUKA -
JIaGoparopHas paboTa
«ITpoBepka HE3aBUCUMOCTH bubnuotexa [JOK
47 nepuoja Kojaedanuii rpysa, https://m.edsoo.ru/ffObl
MOJIBEIIIEHHOTO K HUTH, OT 97a
MAacCBhI TPy3a»
MexaHu4yecKkre BOJHBI.
Croii bubmuorexa [JOK
BOICTBa MEXaHMYECKHUX
48 https://m.edsoo.ru/ff0b2
BOJH. [IpononbHbIe N Ife

IMONEPCUYHBIC BOJTHBI




49

Ypok-koH(bepeHIus
"MexaHn4eCcKUe BOJIHEI B
TBEPIOM TeEJIE.
CelicMU4YeCcKHE BOJIHBI"

50

3ByK. PacnipocTpanenue u
OTpakeHHE 3BYyKa

51

Ypoxk-uccienoBanue
"Habumtonenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

52

I'poMKOCTb 3BYyKa U BBICOTA
TOHA. AKYCTUYECKUU
PE30HAHC

53

VYpok-koHpepeHus
"V pTpa3Byk U UHPPaA3BYK B
IIPUPOJE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2
3ca

54

IToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme "3aKoHbI
coxpaHeHusa. MexaHn4eckue
Kose0aHus U BOJTHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2
510

55

KonTtpouabHnas paGora Ned
"Mexanuuyeckue
K0J1e0aHus ¥ BOJIHBI"




9JI€KTpOMaFHI/ITHOC I10JIC.

bu6mmoreka [IOK

56 https://m.edsoo.ru/ff0b2
DNEKTPOMArHUTHEIE BOJTHBI
abe
57 CaoiicTBa
ANEKTPOMArHUTHBIX BOJH
Ypok-koupepenmus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnuorexa [JOK
58 Hcnonp3oBanue https://m.edsoo.ru/ff0b2
AJIEKTPOMArHUTHBIX BOJIH fe6
I COTOBOM cBs3U"
Ypoxk-uccienoBanue
"N3ydeHne cBOUCTB bubnuorexa [JOK
59 3JI€KTPOMAarHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2
MTOMOIIIHI0 MOOUIIBHOTO cbe
tenedona”
Pemenue 3amau Ha
60 OTIpe/IeTICHUE YaCTOThI U
JUTHHBI 3JIEKTPOMAarHUTHOM
BOJTHBI
DneKkTpoMarHuTHast npupoaa bubnmoreka [JOK
61 cBera. CKOpOCTb CBeTa. https://m.edsoo.ru/ff0b3
BomHoBbie cBOlicTBa cBETa 1d0




HcTounuku cserta.

0 . bu6mmoreka [IOK
SIMOJIMHCHHOE
62 P https://m.edsoo.ru/ff0b3
pacmpocTpaHeHHUE CBETA.
658
3armenus Connua u JIyHsl
3aKOH OTpa)KEHHUS CBETA.
3e I;’e bu6mmoreka [IOK
kana. Pemenue 3amay Ha
63 P A https://m.edsoo.ru/ff0b3
MIPUMCHECHHE 3aKOHA 2cd
OTpa)KE€HUs CBETA o
N 3 bubmuorexa [JOK
eJoMJIEHUE CBeTa. 3aKOH
64 P https://m.edsoo.ru/ff0b3
MPEIOMJICHUS CBETA
aea
[TonHOE BHYTpEeHHEE
OTpa’KCHUE CBETA. bubnnoreka [JOK
65 Hcnonb3oBanue moHOTO https://m.edsoo.ru/ff0b3
BHYTPEHHEIrO0 OTPAKECHUS B cS¢
ONTHYECKUX CBETOBOJIAX
JlabopaTopHas pabota
"NccnemoBanue
3aBUCHUMOCTH yTJja
66 Y

MIPEJIOMIIEHUS] CBETOBOTO
Jyd4a OT yIJia maJieHus Ha
rpaHuue "Bo3nyXx-cTekio""




VYpoxk-koHpepeHuus
"MIcronp30BaHue MOIHOTO

67 BHYTPEHHETO OTPAKCHHUS:
CBETOBOJIBL,
ONTUKOBOJIOKOHHAS CBI3b"
JIunselr. Onrudeckast cuia bubmorexa HOK
68 ' https://m.edsoo.ru/ff0b3
JIMH3BI
f2¢
ITocTpoenne n3o00paxkeHnii B bubmorexa HOK
69 P P https://m.edsoo.ru/ff0b4
JINH3aX
44a
JIa6 §)
eSoparopras padora Buamorera LIOK
I JIEHU KYCHOT
70 pedl y N https://m.edsoo.ru/ff0b4
PacCTOSHUS U ONITHIECKOU 206
CUJIBI COOMpArOIIeH JTNH3HI" -
Ypok-koHpepeHius bubnuoteka [JOK
71 "OnTHdecKue JINH30BbIE https://m.edsoo.ru/ff0cO
npuoops!" aTe
I'nas kak onruueckas bubmorexa [TOK
72 https://m.edsoo.ru/ff0b4
cucreMa. 3peHue
684
KonTtpouabnas pabora NeS
73

«['eomeTpuyecKasi ONITHKA»




Pasnoxenue Oenoro csera B

bu6mmoreka [IOK
74 criextp. Ombrtst Hbiotora. https://m.edsoo.ru/ffOcOf
CrnosxeHue CreKTpaIbHbIX Ac
uBeToB. Jlucniepcus cera __
JlaGopaTopHas pabora
"ONBITHI MO PA3JIOKEHUIO
0eIIoro cBeTa B CIEKTP H bubmmoreka [JOK
75 BOCTIPHSITHIO LIBETA https://m.edsoo.ru/ff0cO
IIPEIMETOB MPHU UX e2a
HaOJIIOICHUH Yepe3
IIBETOBBIC (DUIBTPHI"
YPOK-IIPAKTUKYM
"BonHoBbIE CBOICTBA CBETA!
76 aucriepeust, HHTepdepeHnus
u qudpakmus”
bubnnoreka [JOK
77 Omertst Pesepgopaa i https://m.edS(I)-f).ru/ffOcl
IJIaHEeTapHasi MOJIEJIb aTOMa 2a8
73 IToctynatel bopa. Monens
aroma bopa
Hcnyckanue 1 noryiomeHue bubnuoreka [IOK
79 cBeTa aToMOM. KBaHTBHI. https://m.edsoo.ru/ff0cl
JInHenuaTele CIIEKTPbI 44c
YpOoK-pakTUKyM bubmuotexa [JOK
80 "Habmroienne crieKkTpoB https://m.edsoo.ru/ff0c1

UCIyCKaHUs"

550




bu6mmoreka [IOK

81 PannoakTMBHOCTE U €€ BUIbI https://m.edsoo.ru/ff0c1
672
CtpoeHue aTOMHOTO sijipa. bubmmorexa [OK
82 https://m.edsoo.ru/ff0cl
Hyxmonnas mojaens
8ac
PaguoakTHBHBIE bubmmorexa [OK
83 https://m.edsoo.ru/ff0cl
npeBparieHus. M3ortomsl
al4
Pemenue 3amay o teme: bu6mmoreka [IOK
&4 "PamroakTUBHBIE https://m.edsoo.ru/ff0cl
npesparnieHus" bda
85 [lepuon nmonypacnana
Vpoxk-koHdepeHIusI
"I?azmoaKT(fIBI;H: U3JIyYEHHUS bubmorexa HOK
86 https://m.edsoo.ru/ff0c2
B MIPUPOJIE, MEAUIINHE, 126
TeXHUKE" -
SnepHble peakyy. 3aKOHbI bubnuoreka [IOK
87 COXpaHEHUs 3aps10BOTO U https://m.edsoo.ru/ff0cl
MacCOBOTO YHCEN c58
OHeprus CBA3U aTOMHBIX bubnnoreka [JOK
88 anep. CBs3b Macchl U https://m.edsoo.ru/ff0cl

SHEPrUU

d7a




89

Pemenue 3ana4 no teme
"Snepubie peakuuun"

90

Peaknuu cuHTe3a U JeneHUA
sanep. Uctounuku 3Hepruu
ConHma 1 3BE311

bubmuorexa [JOK
https://m.edsoo.ru/ff0cl
€88

91

VYpok-koHbepeHIus

"SI nepHast SJHEpPreTUKa.
JleiicTBUSI paiMOAaKTUBHBIX
W3JIy4YCHUHN Ha KUBbBIC
opraHu3msl"

92

IToaroroBka K KOHTPOJIBHON
pabote 1mo Teme
"DIIeKTPOMarHUTHOE TOJIE.
ONEKTPOMAarHUTHHIE BOJHBI.
KBanTtoBbI€ siBEeHNA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2
23e

93

KonTtpoabnas padora Ne6
""JJIeKTPOMAarHUTHOE T0JIe.
DJIeKTPOMATHUTHBbIE
BOJIHbI. KBaHTOBBIE
siBJIeHus "




[ToBTOpeHME, 0600IIECHNE.
JIaboparopHbie pabOTHI 10

bu6mmoreka [IOK

94 kypey "BsaumoseiicTaie https://m.edsoo.ru/ff0c2
ten" 45a
[ToBTOpenue, 060061IeHNE. Bu6 OK

e

Pemenne pacueTHsIX U Homtorera L1

95 https://m.edsoo.ru/ff0c2
Ka4yeCTBEHHBIX 3314 1O 579
teme "TeroBbie mporecch” -
[ToBTOpEeHME, 0000IICHNE.
Pemenne pacueTHsIX U bubnnorexa [HOK

96 Ka4yeCTBEHHBIX 3314 11O https://m.edsoo.ru/ff0c2
teme "KIIJ TeruioBeIx a22
nBuraresaein”
[ToBTOpEeHue, 060061IEHNE.
Pemenne pacueTHsIX U bubnnoreka [JOK

97 KaueCTBEHHBIX 3a/a4 10 https://m.edsoo.ru/ff0c2
teme "KIIJ] b30
JIEKTPOYCTaHOBOK"
[ToBTOpEeHue, 060061IEHNE. bubnnoreka [JOK

98 JlabopaTopHbie pabOTHI 1O https://m.edsoo.ru/ff0c2
Kypcy "CseToBble sABICHUS" c52




[ToBTOpeHME, 0600IIECHNE.
Pabora ¢ TekcTamu o Teme

bu6mmoreka [IOK

99 " 1 https://m.edsoo.ru/ff0c2
3aKOHBI COXpaHEHUS B
" @
MEXaHHUKE
[ToBTOpeHME, 0600IICHNE.
Pabora ¢ Tekctamu o Teme bu6mmoreka [IOK
100 | "KonebGaHus 1 BOJHBI. 1 https://m.edsoo.ru/ff0c2
SAnepnas puznka" e82
HTorosasi KOHTPOJIbLHAA bu6muorexa LHOK
101 | pagora 1 https://m.edsoo.ru/ff0c3
044
102 O6o06mmenue. [logsenenue |
UTOTOB.
OBIIEE KOJIMYECTBO YACOB 102 24
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IMPOBEPSAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUA OCHOBHOM OBPA30OBATEJIBHOM INPOT'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

7 KJIACC

Kon
npoBepsieMor
0 pe3yJbTaTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI OCBOECHHSI OCHOBHOI 00pa30BaTe/bLHOMH MPOrPaMMbl
OCHOBHOTI'0 00111er0 00pa30BaHUA

1.1 WCIIOJIH30BATh U3YUYEHHBIC MOHSITHS

pas3iinuaTth ABJICHHA IIO OIIMCAHHIO HX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOMIUX

1.2

TaHHOE (PU3HUYECKOE SIBIICHUE

pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (U3UYECKUX SIBJICHHN B OKPYXKAIOIIEM MHPE, B TOM YHCIC
1.3 ¢duznyeckue SBICHUS B IMPUPOJIE, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 337auy B y4eOHYIO, BBIIEIATH

CYIIECTBEHHbBIE CBOMCTBA (NIPU3HAKU) PU3HUUECKUX SBICHUMN

OIKCHIBATh M3YYCHHBIC CBOWCTBA TEN M (DU3MUECKUE SBICHUS, MCIIONB3YS (DU3MUYCCKHE BEIMYHHBI, TIPU
14 OIIMCaHUN HpaBI/IJ'II)HO TpaKTOBaTB q)HSquCKHﬁ CMBICJIT I/ICHOHBSYGMBIX BCJIIMYHH, HX 0603HaquI/I$I nu

CAWHHUIIBI (1)I/I3I/I‘-ICCKI/IX BCJIIMYHH, HAXOOUTH (I)OpMYJ'ILI, CBA3BIBAOIIUC NTAHHYIO (I)I/IBI/I‘-ICCKYIO BCIIMYHUHY C

JIPYTUMHU BEJTMYUHAMU, CTPOUTDH TPAPUKHA U3YyUYEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHUYUH




1.5

XapaKTCPU30BaATh CBOICTBa TCI, (bI/I?,I/ILIeCKI/Ie SABJICHUA W ITPOLCCChI, UCIIOJIb3YSA M3YUCHHBIC 3dKOHBI, ITPU

OTOM J1aBaThb CJIOBCCHYIO (bOpMan/IpOBKy 3aKOHa U 3allMChIBATh €0 MaTEMAaTHYCCKOC BBIPAXKCHUE

1.6

OOBSCHATH (PU3UUECKHE SBJICHMS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE€ M B KOHTEKCTE CHUTyalui
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISIBISTh IPUIMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHCHHE
u3 1 — 2 noruyeckux 1aroB ¢ onopoid Ha 1 — 2 U3y4eHHbIX CBOWCTBA (PU3NYECKUX SBICHHM, PUINIECKUX

3aKOHAa UJIM 3aKOHOMCPHOCTHU

1.7

pemaTh pacu€THbIe 3a1au B | — 2 efCTBHA, NCTIONB3YS 3aKOHBI U (HOPMYJIBI, CBS3BIBAIONINE (PH3UIECKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a yCJIOBU 3a/1a4M 3alUChIBAaTh KPAaTKOE yCIOBUE, MOJCTABIATH (PU3NUYECKHE
BEJIMYMHBI B JOPMYJIBI M IPOBOAUTH PACUEThI, HAXOAUTH CIPABOYHbIE JaHHbIE, HEOOXOIMMBIE /1JIsl pELICHUS

3ala4, OICHUBATb PCAIMCTHIHOCTD HOHy‘IGHHOfI (1)H3HHGCKOﬁ BCIIMYHUHBI

1.8

pacrio3HaBaTh NMpOOJIEMbl, KOTOPblE MOXKHO PEIIUTh MPHU MOMOUIM (U3UUYECKUX METOJOB, B ONMHCAHUU
UCCJIEIOBaHMS BBIJIENSATh IPOBEPSIEMOE MPENIoNokKeHne (TUMoTe3y), pa3andyaTh U HHTEPHPETUPOBATH

HOJ'Iy‘IGHHHfI pe3yiibTaT, HAXOAUTH OIIMOKY B XOJ¢€ OIIbITa, A€JIaTh BBIBOABI 11O €T0 PE3yJibTaTaM




1.9

MIPOBOJMTH OTIBITHI IO HAOIIOICHUIO (PU3HUYECKUX SIBICHUHN WM PU3NIECKUX CBOMCTB Tel: POPMYITUPOBATH
NPOBEPsIEMbIC TIPEATIOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUS, 3aIIMUCHIBATH XO/1

OTIbITa U (JOPMYJIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATE IMPAMBIC MU3MCPEHUA C HCIIOJIB30BAHUEM aHAJIOI'OBBIX M HH(prBBIX HpI/I60p0B, 3aI1MChIBaThb

MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCOFOTHOM MOTPENTHOCTH U3MEPCHHIA

IPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OAHON (U3UYECKOM BETUYMHBI OT JIPYroil ¢ MCIOJb30BaHHEM
OpSIMBIX HM3MEpPEHUl, y4yacTBOBaTh B IUIAHMPOBAHMM Y4YeOHOI'O MCCIEHO0BaHUS, COOMpPATh YCTaHOBKY U
BBIMOJIHATh U3MEpPEHUs, ciexys MNpeAJoXKEeHHOMY IUlaHy, (UKCHpPOBaTh pE3yJibTaThl IOJYyYEHHOMH
3aBHCUMOCTH (DU3WYECKUX BEIMYMH B BHJE NPEITIOKCHHBIX TAOMUI] U TPapHUKOB, J1€IaTh BHIBOJBI IO

pe3yjibTaTaM HCCICIOBaHUA

1.12

MMPpOBOAUTL KOCBCHHBIC U3MCPCHUS (I)I/I3I/I‘ICCKI/IX BCJIMYNH, CIICAYAd HpeHHO)KCHHOﬁ HHCTPYKIUU: TIpU
BBITIOJTHCHHUH I/ISMepeHI/Iﬁ CO6I/IpaTI> OKCICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

co0Jr01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHBIM 000pYyI0BaHUEM




1.14

yKa3blBaTh MPUHIMIBI JEHCTBUS NMPUOOPOB U TEXHUYECKHX YCTPOMCTB, XapaKTepHU30BaTh MPUHIUIIBI
JEHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C TIOMOIIBIO UX OMUCAHUS, UCTIONB3YS 3HAHUS

0 CBOMCTBax (1)I/I3I/I‘ICCKI/IX SIBJICHUM U HeO6XO,I[I/IMBIe (bI/ISI/ILIeCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

NPUBOINUTH PUMEPHI (HAXOAUTh HHPOPMALIUIO O IPUMEpax) MPAKTUIECKOTO MCTIOIb30BaHMS (PHU3NUECKUX
3HAaHUM B IOBCEIHEBHOM >KM3HM JuId obecrieyeHus: Oe30IIaCHOCTH MpH OOpalleHuu ¢ npubopamu U
TEXHUUYECKUMHU YCTPOICTBAMM, COXPAaHEHUS 3/10pPOBbsl U COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOIO ITOBEJICHUS B

OKpYyXaroIieu cpene

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaI_[I/II/I B CCTH I/IHTCpHCT B COOTBCTCTBHU C 3aJaHHBIM ITIOMCKOBBIM
3arIpoCcoOM, Ha OCHOBC HMCIOIIUXCS 3HAHUH W HYTéM CpaBHCHHA PA3JIMYHBIX HMCTOYHUKOB BBIACIATH

I/IH(I)OpMaI_II/IIO, KOTOpas ABJIACTCA HpOTHBOpe‘{HBOﬁ WIIA MOXET OBITh HCHOCTOBepHOﬁ

1.17

UCMOJIb30BaTh IPH BBINOJHEHUHM YYEOHBIX 3aJaHUN HAayYHOIOMYJISIPHYIO JIUTEpaTypy (u3nueckoro
CoJIep’KaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchbl cetu MHTepHeT, BnaaeTh npuéMaMyu KOHCIEKTUPOBAHUS

TCKCTAa, HpeO6p830BaHI/I$I I/IH(I)OpMaLII/II/I W3 OJTHOM 3HAKOBOM CHCTEMEI B APYyTryro




cO371aBaTh COOCTBEHHBIC KpaTKHUE INMHUCbMEHHBICE W YCTHBIE COOOIIEHHS Ha OCHOBE 2 — 3 HCTOYHUKOB
18 uHpopMauu (PU3MUECKOTO COAEp)KaHUS, B TOM 4YHCIE MMyOIMYHO JenaTh KpaTKUE COOOLICHHS O
pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIAEAOBAHHWM, MPU ATOM TPAMOTHO HCIIOJIb30BAaTh HM3yYCHHBIN
MOHSITHIHBIN anmapar Kypca pu3uKu, COMPOBOKAATH BBHICTYIIJICHHUE MTPE3EHTAINCH
IPH  BBIIOJIHCHUW YUYEOHBIX TIPOCKTOB M WCCIEAOBAHUN paclpeAcisaTh OOS3aHHOCTH B Tpynme B
119 COOTBETCTBHUM C IIOCTABJIECHHBIMM 3aJadyaMH, CICAWTh 3a BBIINOJHEHHEM IUJIaHA NEHCTBUN, aJeKBaTHO
OIICHUBATh COOCTBEHHBIM BKJIQJ B JCATCIBHOCTH TPYIIBI, BBICTPAUBAaTh KOMMYHHKAaTHBHOC
B3aMMOJICICTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIINX
8 KIIACC
Kon . .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJILTATHI 0CBOEHHUsI OCHOBHOI 00pPa30BaTeIbHOI MPOrpaMMbl
MpPOBEPSIEMOT0
OCHOBHOTI'0 00111€ro 00pa3oBaHus
pe3yJbTara
1.1 HUCIOJIL30BAaTh NOHATHUSA
- pasnuyath SBIEHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINX
JTaHHOE (PU3MUECKOE SBJICHHUE




1.3

pacro3HaBaTh NPOSBICHUE H3YYEHHBIX (DU3UYECKHX SBICHHM B OKPYXAlOIIEM MHpPE, B TOM YHCIE
¢busnueckue SBICHUS B MPHUPOJAE, NMPU TOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO, BBIICISATH

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

1.4

OIIMChIBATh H3YYCHHBIC CBOMCTBaA TENI W (bI/ISI/ILIeCKI/IC SABJICHUS, HCIIOJIB3Ys (bI/ISI/I‘ICCKI/Ie BCJIIMYHHBI, IIpH
OIMMCAHUU TIPABUJIIBHO TPAKTOBATH (1)I/ISI/I‘ICCKI/II71 CMBICJI UCIIOJIb3YEMBIX BCIIMYWH, 0003HaUYCHHS U CANHHNIIbI
(I)I/ISI/ILIGCKI/IX BCINYHH, HaAXOOUTb (1)OpMy.]'IBI, CBA3BIBAOIINUC NAHHYIO (1)I/I3I/I‘16CKYIO BCJIIMYUHY C APYTHUMU

BEJIMYMHAMU, CTPOUTH IPaUKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINIHH

1.5

XapaKTCPpHU30BaTb CBOICTBa TCII, (I)I/I3I/I‘ICCKI/I6 SIBJICHUSA U IPOUECChI, UCITOJIb3YS NU3YUCHHBIC 3aKOHBI, ITIPU 3TOM

JTaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMATUYECKOE BHIPAKECHHE

1.6

O0OBICHATH (I)I/I3I/I‘ICCKI/IC IpoOLECChl U CBOMCTBA TCJI, B TOM YHCJIC M B KOHTCKCTC CI/ITyaLII/Iﬁ IMPAKTHUKO-
OPHUCHTHPOBAHHOT'O XapaKTEpa: BbIABIATE MPUYUHHO-CICICTBCHHBIC CBA3U, CTPOUTH o0bsicHeHHE U3 1 — 2
JJOTHYCCKHUX IIaroB ¢ MIOMOIIBIO 1-2 HN3YUCHHBIX CBOICTBA (I)I/I3I/IIICCKI/IX HBJ'IeHHfI, (I)I/I3I/I‘IGCKI/IX 3aKOHa NJIn

3aKOHOMEPHOCTH




1.7

pemiats pacyéTHbIC 3a7a4u B 2 — 3 NEHCTBUS, UCIIONIb3YS 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE (HUZUYECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJOBHUS 3a/lauyd 3alHChIBaTh KPATKOE YCIOBUE, BBISBISATH HEIOCTaTOK
JTAHHBIX JUIS PELIeHUs 3a/1a4M, BEIOUpATh 3aKOHBI U (hOPMYJIbI, HEOOXOIUMBbIE IJIsl €€ pelleHus, TPOBOIUTh

paC‘-IéTBI 1 CPaBHUBATH IMOJTYYCHHOC 3HAUCHUC q)H3H‘-I€CKOﬁ BCJIMYHHBI C U3BCCTHBIMHU HJaHHBIMU

1.8

pacrio3sHaBaTb HpO6JICMI)I, KOTOPBIC MOXHO PCIIWUTHL IIpPpU ITOMOIIH (1)H3H‘{GCKI/IX MCTOHOB, HCIIOJb3Yid
OIMMCAHUC HCCICAOBAHHA, BBIACIIATL IPOBEPACMOC IPCAIIOIO0KCHUC, OLHCHUBATL IIPABUJIBHOCTL ITIOPSAAKA

IMPOBCACHUA UCCIICA0OBaHM, ACJIaTh BbIBOAbI

1.9

MIPOBOJIMTH OIBITHI IO HAOIOACHHUIO (DU3MYECKHUX SIBIICHUN MU (PHU3UYECKUX CBOWCTB Tel: (POPMYITUPOBATH
MIpoBepsieMble MPEANOI0KEHUS, COOUpaTh YCTAHOBKY W3 MPEIOKEHHOTO 00OPYIOBAaHMs, OMUCHIBATH X0

omnbITa U (pOpMYIUPOBATH BHIBObI

1.10

BBIIIOJIHATL IIPAMBIC H3MCPCHUSA C HCIIOJB30BAHUCM aHAJIOT'OBBIX HpI/I60pOB H JaT4YUKOB (1)I/I3I/I‘IGCKI/IX

BEJIMYWH, CPABHUBATH PE3YJIHTAThl U3MEPEHHH C YUETOM 3a/IaHHON a0COIFOTHOM MOTPEITHOCTH




MPOBOAUTH MCCIEA0BAHUE 3aBHUCUMOCTH OJHOM (PU3MYEeCKOW BETUYMHBI OT JPYrod C HUCIHOJIb30BaHUEM
NPSIMBIX U3MEPEHUH: IIAaHUPOBATh MCCIEIOBAHNE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHHUS, CIEAYS
MPeJIOKEHHOMY TLIaHy, (UKCHPOBATH Pe3ybTAaThl MOJYUYEHHON 3aBUCUMOCTH B BUE TaOJUIl U TpaduKOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCICAOBAHNA

1.12

IMpOBOAWUTL KOCBCHHBLIC H3MCPCHHA (1)H31/I‘~IGCKI/IX BCJIMYHH: IIIAHUPOBATb U3MCPCHUA, CO6I/IpaTI)

IKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAYS Hpe,[[J'IO)KeHHOI‘/‘I HHCTPYKIMU, U BBIYUCIIATD 3HAYCHUC BCIIMYNHBL

1.13 COOJTFOIAaTh MPaBUIJIa TEXHUKHU 0€30MaCHOCTH IIPU PaboTe ¢ JIa0OpaTOPHBIM 000PYIOBAHHEM
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3YyYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOWUCTB C ONOPOW Ha MX
1.14 ONMCAaHUS, WCIOJIb3Ys 3HAHUS O CBOMCTBaX (U3MYECKUX SBJICHUA M HEOOXOAUMbIE (PU3NUECKHE
3aKOHOMEPHOCTH
pacrno3HaBaTh IIPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTENbHBIE TPUOOPHI 110 CXEMaM U CXE€MaTUYHBIM
1.15 PHUCYHKaM, COCTABIISATh CXEMBI JIEKTPUUYECKUX LIEMeH ¢ Mocae10BaTeIbHbIM U MapajuleIbHbIM COeAMHEHHEM

OJICMCHTOB, pa3jindyas YCIIOBHBIC 0003HaYEHMS DJICMEHTOB QJICKTPHUYCCKUX merei




1.16

MPUBOANUTH IPUMEPHI (HAXOAUTh UHPOPMALIUIO O MPUMEPax) MPaKTHUECKOTO UCIOIb30BaHUS (PU3MUECKIX
3HaHUIl B IOBCEIHEBHOM >XM3HM Ui oOecreyeHHus Oe30MacHOCTH INpH OOpallleHuH ¢ IpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 3[I0POBbS U COOJIOJICHHUSI HOPM HKOJIOTHYECKOTO IMOBEJICHHS B

OKpYKaroliei cpene

OCYIIECTBIISTh MOUCK MH(MOpMANUK (PU3UIECKOTO Coep)aHKs B ceTd VIHTEpHET, Ha OCHOBE MMEIOIIUXCS
3HAHUW U MYTEM CPAaBHEHMS JOMOJIHUTENIBHBIX MCTOYHHUKOB BBIICISITH HH(POPMAIUIO, KOTOpas SBISETCS

MPOTHBOPEYNBON MIIK MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIOJb30BaTh MPU BBHINOJIHEHUH YYEOHBIX 3aJaHUMl Hay4HO-NOMYJIAPHYIO JHUTEpaTypy (QHU3HMUECKOro
CoJlepKaHus, CIPABOYHBIE MaTepuassl, pecypcbl cetn MHTepHET; Bianers NpuéMaMyu KOHCIIEKTUPOBAHMS

TeKcTa, mpeodpazoBaHusi HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

CO3aaBaThb COOCTBEHHBbIC IHCHMEHHBIC U KpaTKu¢€ YCTHBIC COO6H.I€HI/I}I, 060611_[3}[ I/IH(I)OpMaLII/IIO nus3
HECKOJBKHUX HCTOYHHUKOB (1)H31/I‘-I€CKOFO COJZACpIKaHUdA, B TOM YHCJIC Hy6J'II/IT-IHO NpEACTABIATE PEC3YyJIbTAaThbL
HpOGKTHOfI nin HCCHG,[[OB&TCHLCKOP’I ACATCIIbBHOCTHU, IPHU S3TOM TIPaMOTHO HUCIOJIB30BATb I/I3yquHBII>'I

MOHATUMHBIN anmnapar Kypca QU3UKH, COTIPOBOXKAATH BBICTYIUJICHHE MTpEe3eHTallen




IIpX BBIIIOJIHCHUH y‘IC6HbIX IIPOCKTOB U I/ICCHe,Z[OBaHI/Iﬁ (1)I/ISI/IIIGCKI/IX IIpoHeCCOB paCpeCaAciisiTh 0053aHHOCTH

B Ipynmnec B COOTBCTCTBHMU C IIOCTABJICHHBIMU 3aJadaMH, CICAWUTL 3a BBIIIOJIHCHUCM ILJIaHA I[eflCTBPIﬁ u

1.20
KOPPEKTHUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B JACATEIHHOCTH TPYIIIBI, BHICTpAaUBAThH
KOMMYHHUKAaTHBHOE B3aUMOICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peIiaTh KOH(IUKTHI
9 KJIACC
Kon . .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMbl
poBEPSIEMOro
posep OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTara
1.1 HCII0JIb30BaTh U3YUYEHHBIE MIOHATHS
1 2 paszanb ABJICHHA IO OIIMCAHHUIO UX xapaKTepme CBOfICTB 1 Ha OCHOBE OIIBITOB, I[GMOHCTpI/Ip}IIOHH/IX
naHHOe (PU3MUYECKOE SIBICHUE
pacrno3HaBaTh NPOSIBICHUE H3YYEHHBIX (PU3NYECKUX SIBICHUH B OKpY)XKAlOIIeM MHpE, B TOM 4YHUCIIE
1.3 ¢bu3nueckre sBIEHUS B MPUPOE, MPU ITOM MEPEBOIUTH MPAKTHUECKYIO 33/1ady B Y4eOHYIO, BBICTSATH

CYILECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI




OIIMChIBATh U3Y4YCHHBIC CBOMCTBA Tl U (bPIBI/I‘ICCKI/Ie SABJICHUS, UCIIOJIB3Ys (1)I/I3I/ILI€CKI/I€ BCJIIMYMHBI, ITPU

OIMMCAHUU ITPABUIIBHO TPAKTOBATH (1)I/I3HHGCKI/II>'I CMBICJT UCIIOJIb3YCMBIX BCIIMYNH, 0003HaYEeHH U CAMHUIIbI

1.4
(bu3n4YeCKUX BEIMYUH, HAXOIUTh (DOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3MYECKYIO BEIIMYUHY C APYTHMMHU
BEJIMYMHAMH, CTPOUTH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUYUH

s XapaKTepu30BaTh CBOICTBA TeJl, (PU3NUECKHE SBJICHUS U MIPOLIECCHI, UCIIONIb3Ys U3yUYEHHbIE 3aKOHBI, IPU
3TOM J1aBaTh CJIOBECHYIO (hOPMYJIUPOBKY 3aKOHA U 3aMIUChIBATh €T0 MATEMAaTUUECKOE BbIpA)KEHUE
OOBSICHATH (pU3MUYECKHE MPOLIECChl U CBOMCTBA TEJ, B TOM YUCIE M B KOHTEKCTE CUTYyallMi MpPaKTHUKO-

L6 OpPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUUMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 2 — 3

JJOTHYCCKHUX MIaroB ¢ MOMOIIBIO 2-3 HU3YYCHHBIX CBOICTBaA (l)I/I3I/I"IeCKI/IX HBJ'IeHHfI, (l)I/I3I/I‘IeCKI/IX 3aKOHa

HJIM 3aKOHOMCPHOCTU




1.7

pemars pacuéTHble 3a4auu (ONMparolivecs Ha CUCTeMy M3 2 — 3 ypaBHEHMM), UCHOJb3ys 3aKOHBI U
(bopMyIbl, CBA3bIBalOIIME (PU3UUECKUE BEIMUYMHBI: Ha OCHOBE aHAJIM3a YCIOBMS 3aJjaud 3allChIBAaTh
KpaTKOE€ yCJIOBHE, BBIABIATH HEIOCTAIOMINE WM W30BITOUYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYJIH,
HE0O0XOAMUMBIE AJIS PELICHNUs, IPOBOAUTh PACUEThl U OLIEHUBATh PEATMCTUYHOCTD [TOJYYEHHOTO 3HAUCHMS

(U3HYECKON BETUIMHBI

1.8

PacCIIO3HaBaTb HpO6JIeMBI, KOTOPBIC MOXXHO pCHIUTb IIPU ITOMOIIH q)HSI/I‘ICCKI/IX MCTOIAOB, HUCIIOJIb3Y
OIMMCAaHUC HCCICOAOBAHMSA, BBIACIIATE HPOBEPACMOC IMPECANOJIOKCHNEC, OLCHMBATL IIPABUJIBHOCTL IOPAAKA

MMPOBCACHU NCCICAOBAHUS, ACIIATh BBIBOAbI, MHTCPIIPETUPOBATD PE3YJIbTAThI Ha6J'IIO,I[eHHfI H OIIBITOB

1.9

MPOBOAUTH OMNBITBI MO HAOMIOACHUIO (U3MYECKUX SBJICHUNH WO (PU3MYECKHX CBOWCTB Tell:
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000pYyI0BAHNUS, OMUCHIBATH XO/1 ONbITA U

€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI

1.10

MIPOBOAUTH NMPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, OTpeieNisis CpeiHee 3HaUYeHIEe U3MEPIeMOit
BeMMYUHBI ((DOKYCHOE pacCTosTHUE CcOOMparomieil JMH3bI), 00OCHOBBIBATh BBIOOp CTOCO0A M3MEpPEHUS

(u3MepHuTeETHLHOTO MPUdOpa)




IMPOBOAUTH UCCIICAOBAHUC 3aBHCHUMOCTE (I)I/I?;I/I‘ICCKI/IX BCJIMYHH C UCIIOJIB30BAHUECM IPSAMBIX H3MepeHHfII
IUIAaHUPOBATh HCCICAOBAHUE, CaMOCTOATCIBHO CO6I/IpaTB YCTAaHOBKY, (bHKCHpOBaTI) PE3YyJIbTaThl
HOJIy‘IGHHOfI 3aBUCHUMOCTH (bI/I?;I/I‘IeCKI/IX BCIIMYMH B BHJIAC Ta6JII/II_II/I I‘pa(l)I/IKOB, JA€J1aTb BBIBOAbLI II0

pe3yJibTaTaM HUCCIICIOBAHU

MNpOBOAWUTL KOCBCHHBIC HW3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCJIIMYHMH: IIJIAHUPOBATbL M3MCPCHUS, CO6I/IpaTI)

OKCIICPUMCHTAJIbHYKO YCTAHOBKY U BBIIIOJJHATE U3MCPCHUS, CICAYA npenno;erHoﬁ HHCTPYKINHU,

1.12
BBIUUCIIATh 3HAYCHHE BEJIWYMHBl U AHAJIU3UPOBATH IIOJIyYEHHBIE pE3yJbTaTbl C YUETOM 3aJaHHOMN
IIOTPEIHOCTH U3MEPEHUI
1.13 coOIIr0IaTh MpaBHiIa TEXHUKHA OE30MAaCHOCTH MIPU paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM
pa3nuyaTh OCHOBHBIE NPH3HAKU M3YYEHHBIX (U3MUECKUX MOJENIeH: MaTepuaibHas TOYKa, aOCOIIOTHO
1.14 TBEPAOE TENO, TOYCUHBIN HCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A, IJIAHETapHas MOJEJIb aTOMa, HYKJIOHHAs
MOJIENb aTOMHOTO siipa
XapaKTepu30BaTh MPUHIUIBI 1EHCTBUS N3yUYEHHBIX TPUOOPOB U TEXHUUYECKHX YCTPOICTB ¢ ONOPOH Ha UX
1.15 ONMCAaHUs, HUCHOJb3ys 3HAHUS O CBOMCTBaX (PM3MUECKUX SBICHUH U HEOOXOAMMbIE (U3NUYECKUE

3aKOHOMCPHOCTHU




1.16

HCIIOJIb30BATh CXCMblI U CXCMATUUYHBIC PUCYHKHU H3YYCHHBIX TCXHHUYCCKUX yCTpOﬁCTB, HU3MCPHUTCIIbHBIX
HpI/I60p0B U TEXHOJOIMYECCKHX IIPOLECCOB IIPHU PCUHICHUH yqe6HO-HpaKTI/I‘ICCKI/IX 3aaa4, OIITHUYCCKHUC

CXEMBI IS TIOCTPOCHUS N300pKEHUH B TNIOCKOM 3€pKajie U COOMpAIOIIe JINH3e

1.17

MIPUBOAMTH MIPUMEPHI (HAXOIUTHh HHPOPMAITUIO 0 IPUMEPaX ) MPAKTHYECKOTO HCITOIb30BaHUS (PH3NIECKUX
3HaHUIl B MOBCEJHEBHOM >XM3HHU [UId oOecrieyeHHus Oe30MacHOCTH HpU OOpalleHuu ¢ npudopaMu M
TEXHUYECKUMHU yCTPOUCTBAMU, COXPAHEHHUS 3/10POBbs U COOJIIOIEHUSI HOPM IKOJIOTMYECKOTO ITOBEICHUS B

OKpYKaroliei cpene

1.18

OCYIIECTBIATh MOUCK WHpOpManuu (PU3NYECKOro cojepkaHus B ceTd HVHTepHeT, caMOCTOSATEIbHO
dbopMynupysl TIOMCKOBBIA 3alpoC, HAXOAWTh IIYTH OINPEIACICHUS JIOCTOBEPHOCTU TMOIYYCHHOM

I/IH(I)OpMaI_II/II/I Ha OCHOBE UMEIOIINXCS 3HAHUH U JONOJIHUTEIbHBIX HCTOYHHUKOB

1.19

UCIOJb30BaTh MpPU BBHINOJIHEHUH Y4YEOHBIX 33JaHUN HAy4YHO-TOMYJSIPHYIO JIUTepaTypy (U3NYEecKOro
coJiepKaHusl, CIIPaBOYHbIE MaTepHalIbl, pecypchl ceTH VIHTepHeT; BaeTh NpuéMamMui KOHCTIEKTUPOBAHUS

TCKCTA, Hp606pa3OBaHI/I$I I/IH(I)OpMaI_[I/II/I W3 OJIHOI 3HAKOBOM CHCTEMBI B APYTryro




co3aaBaThb COOCTBEHHBIE MUCHMEHHBLIC U YCTHBIC COO6H_I€HI/I$I Ha OCHOBC I/IH(i)OpMaI_II/II/I N3 HECKOJBKHUX

HMCTOYHHUKOB (l)I/I3I/I‘ICCKOl"O COACpIKaHu, HY6J'II/I‘IHO IPEACTABIIATE PE3YJIbTAThI HpOCKTHOfI 50048

1.20 HCCIIEI0BATENbCKOM J1eATENbHOCTH, IIPY ITOM I'PAMOTHO HUCII0JIb30BaTh U3yUEHHBIM IOHATUHHBIN anmnapar
U3y4aeMmoro paszena (U3MKH M CONPOBOXKIATh BBICTYIUICHHE Mpe3eHTalueld ¢ yuéToM ocoOeHHOocTel
ayJIMTOPUU CBEPCTHUKOB
IPU  BBIIOJIHEHUU YUYEOHBIX TPOEKTOB M HCCIENOBaHUN (U3NYECKUX TMPOILIECCOB pACIpPEAesaTh

191 0053aHHOCTH B TPYIIE B COOTBETCTBHH C IIOCTABICHHBIMH 3a/1a4aMH, CJICIUTH 32 BHITIOJHEHUEM IIJIaHA

HeﬁCTBHﬁ H KOPPCKTHUPOBATH €TI0, aACKBATHO OLCHUBATDH COOCTBEHHBIN BKJIaZ B ACATCIIbBHOCTDb I'PYIIIIBI,

BBICTpauBaTh KOMMYHHUKaTUBHOE B3aUMOJEHCTBHE, IPOSABIISASA TOTOBHOCTh pa3peniaTh KOH(INKTHI




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KJIACC

Kon Kon

HpOBepﬂeMbIe IJIEMEHTBI COACPKaAHUSA
pa3aejia JIEMEHTA

®U3UKA U EE POJIb B ITIO3HAHUU OKPYXXAIOIIET'O MHPA

1 ®usnka — Hayka o npupojne. fBiaeHus npuponsl. Ousznyeckue SBICHUA: MEXaHHUYECKUE,

TCIVIOBBIC, DJICKTPUUICCKUEC, MATHUTHBIC, CBETOBLIC, 3BYKOBBIC

Odusnyeckue BenUYUHBL. M3mepeHue ¢usnueckux BenWYMH. Puzndeckue MNpUOOPHI.

HOFpCIlIHOCTL H3MepeHI/II>'I. MexczlyHapo,uHaﬂ CHUCTEMA CAMHMUIL

EcrecTBeHHOHay4HBI METOJ] TO3HAHMS: HAONIOJACHHE, TOCTAaHOBKA HAyYHOT'O BOTMPOCA,

1.3 BBIIBIDKEHHE THUIIOTE3, HKCIEPUMEHT MO MPOBEPKE THUMOTe3, OOBSCHEHHE HaOII0I1aeMOro
SIBJICHUS
14 Onucanne pU3NIECKHUX SBICHUMA ¢ TOMOIIBIO MOJIENIEH




1.5

[IpakTuueckue padbOTHI:

#H##Par##H13MepeHne pacCTOSIHUM.

#iHPartH#l3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

#H#Par##H#OnpeneneHre pa3MepoB MaIbIX TEJ.

#H##Par###13meperne TeMriepaTypbl MpU MOMOIIM KUAKOCTHOTO TEPMOMETpa M JaTyuKa

TEMIEPATyphl

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIIECTBA

H#H##Par###CTpoeHune BellecTBa: aTOMbl M1 MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOLINE

2.1
JUCKPETHOE CTPOCHUE BELIECTBA
55 ###Par### ]| Brkenne yactul BeulecTBa. CBA3b CKOPOCTH JBUKEHUS YACTULl C TEMIIEPATYpPOH.
BbpoyHoBckoe nBuxkenue, tupdysus
23 B3aumoselicTBue 4acTHI] BEIIECTBA: IPUTSKEHUE U OTTAJIKUBaHHE
HH#HParf##ArperaTHple COCTOSIHUSL BELIECTBA: CTPOCHHME Tra30B, JKUIKOCTEM M TBEPABIX
24 (kpucTauIMuecKkux) Ten. B3auMocBsA3b MEXIy CBOIMCTBaAaMM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIbI




2.6

[IpakTuueckue padboOTHI:
#i#HPar#H##Onenka muaMeTpa aToMa METOJIOM PsIOB (C HCIob30BaHueM (poTorpaduii).
#HH#H#Par###ONBITHI 110 HAOTIOACHUIO TEIIJIOBOTO PACIITUPEHHUS Ta30B.

H#H#ParfH##ONbITB 10 00HAPYKEHUIO AEUCTBUSI CUJI MOJIEKYJIIPHOIO IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexannueckoe JBuxkeHue. PaBHOMEpHOE 1 HEPaBHOMEPHOE JIBUKEHUE

39 H###Par###Ckopoctb. CpeHsisi CKOPOCTh HPU HEPABHOMEPHOM JIBMKEHUHU. Pacuér mytu u
BpPEMEHHU JIBIKEHUS

13 SIBnenue nHepuuu. 3aKOH HHEpHHH. B3aumoielicTBrE Ten Kak MPUYMHA U3MEHEHHS CKOPOCTU
IBUKEeHHs Tel. Macca Kak Mepa HHePTHOCTH Tela

14 ##Par#H##InotHocTh BemecTBa. CBsA3b IUIOTHOCTUM C KOJMYECTBOM MOJIEKYJ B €IUHUIE
o0bEMa BelecTBa

3.5 Cuna kak XapakTepuCTHKa B3aUMOJICHCTBUS TEI

3.6 Cuna ynpyroctu u 3akoH ['yka. I3mepeHue cuiibl ¢ TOMOLIbIO AMHAMOMETPA




HiH#ParH#H#SIBnenne Tarorenus u cuia Tsbkectu. Cuiia TSYKECTH Ha Jpyrux miaHeTtax. Bec tena.

3.7
Hesecomocts

3.8 Cuna tpenus. TpeHue cKoIbKEHUS U TpeHUE NOKosA. TpeHue B Ipupoie U TEXHUKE

3.9 HiHPar#H##Ci0)keHHe CUJl, HalIPaBJIEHHBIX 10 OIHOM npsiMoil. PaBHozelcTBYIOIAs CHUIT
[IpakTryeckue paboOTHI:
OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JABIDKEHHs (IIapuKa B JKUAKOCTH, MOJEIHU
IEKTPUUECKOT0 aBTOMOOWIS U Tak jaainee). OnpeneneHue cpegHel CKOPOCTH CKOJIbXKEHUS

3.10 Opycka WM IIapUKa IO HAKIOHHOW miockocTu. OmpeneneHne MIOTHOCTU TBEPAOIO Teja.
OnbITH, JEMOHCTPUPYIOLIME 3aBHCUMOCTh DPACTSDKEHUS (JedopMmanuu) TPYKUHBI OT
MPHUIIOKEHHOM CHITBI. OTBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIIBI TPEHHSI CKOJIBKEHHS OT
Beca Tella U XapakTepa CONpPUKACAIOIIUXCs MOBEPXHOCTEN

311 ®duznyeckue SBIEHUS B MIPUPOJIE: TPUMEPHI IBIKEHUS ¢ Pa3IMYHBIMU CKOPOCTSMH B JKUBOU U
HEKUBOH MPUPOJIE, ACHCTBUE CHITBI TPEHUS B TIPUPO/IC U TEXHHUKE

3.12 TexHu4eckue ycTpoiucTBa: JUHaAMOMETD, MOJIINITHUKA

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEM 1 T'A30B

4.1

I[aBJ'ICHI/IC TBépI[OFO tena. CrocoObl YMCHBIICHUA U YBCIIMYCHUA NABJICHUA




4.2 JlaBneHue ra3a. 3aBUCUMOCTH JIaBJICHHUS T'a3a 0T 00bEMa, TEMIIEpaTyphl

43 Ilepenaua paBneHust TBEPABIMM TENAMH, JKMIKOCTAMU W rasamu. 3akoH [lackais.
[THeBMaTHYEeCKHE MAIIMHBI

44 3aBUCUMOCTh  JIaBJIEGHUSA KMIKOCTH OT TIiyOuHbl. ['mapoctarnyeckuid  mapajokc.
CooOuaromuecs cocyapbl. I 'napaBinyeckue MeXaHU3Mbl
Atmocdepa 3emnan u armochepHoe naBiaeHue. lIpuuMHBI CyIIECTBOBAHUS BO3AYIIHON

4.5 o6omouku 3emin. OnbiT Toppuyerum. 3aBUCUMOCTh aTMOC(HEPHOTO IaBICHHUS OT BBICOTHI HAJ
YPOBHEM MOpsI

4.6 N3mepenue atmochepHoro nasienus. [Ipubops! 11t n3MepeHns aTMOCpEepHOTro AaBICHHS

47 JlelicTBUE KHUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HMX Teso. BelTankuparomas (apxXxuMmeaoBa)
cuia. 3akoH Apxumena

4.8 IInaBanue ten. Bozayxonnasanue




[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBHCUMOCTH Beca Tella B BOJE OT 00bEMaA MOTPYKEHHOM B KHUAKOCTh YacTH
tena. OnpenencHUe BBITAIKUBAIOIIEH CHIIBI, JICHUCTBYIOLIEH Ha TeEIO, IOTPYKEHHOE B

KUIKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAIKUBAIOLIEH CHIIBI, NEHCTBYIOIIEH Ha TEJIO B

4.9
KHUJKOCTHU, OT Macchl Tena. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIIKMBAIOLIEH CHIIBI,
JEICTBYIOIIEH Ha TEJIO B XKUAKOCTH, OT 00bEMA MOrpyKEHHON B JKUJIKOCTh YACTH T€JIa U OT
IUIOTHOCTH JKUAKOCTH. KoHcTpynmpoBaHue apeoMeTpa WIM KOHCTPYHPOBAHME JIOAKM U
OIpelIeIIEHUE €€ TPY30ITOABbEMHOCTH

.10 dusnueckue SBICHHUS B MPHUPOJE: BIUSIHUE aTMOC(HEPHOTO JaBIICHHUS HA JKUBOW OpPTaHU3M,

IJIaBaHUE PbIO

4.11

TexHudeckue  ycTpoiicTBa:  cooOmaromuecss  COCyAbl, yCTPOWCTBO  BOJOMPOBOJA,

THJIpaBINYECKUH Mpecc, MaHOMETp, OapoMeTp, BEICOTOMED, MOPLUIHEBOI HAcCOC, apEOMETP

PABOTA, MOITHOCTD, DHEPTUA

5.1

Mexanuueckasi paborta

5.2

Mexannueckast MOIITHOCTD




53

HpOCTBIe MCXAaHU3MBEI: pbIyar, 6.]101(, HaKJIOHHAas IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBECHS pblUara

54 [IpumeHeHne npaBuiIa paBHOBECHS pblUara K OJIOKy

55 «3on0Toe mpaBuiao» MexaHuku. Koadduuuent noneznoro neiicrsus MexanuzMos. [IpocTsie
MEXaHU3MBI B OBITY M TEXHUKE

5.6 [ToTennmanpHas SHEPTUM TeJA, MOTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sneprus

5.8 IlonHas MexaHuuecKas YHEPrusl. 3aKOH U3MEHEHUS U COXPaHEHMSI MEXaHUYECKON SHEPIUU
[IpakTuyeckue paboOTHI:

50 Onpenenenne paboThl CUIIbI TPEHUSI TP PAaBHOMEPHOM JBM)KEHHUU TeJla IO TOPU30HTAIBHOU
nosepxHocTu. MccnenoBanue ycnosuil paBHOBecus peluara. Msmepenne KIIJl HakinoHHON
IIJIOCKOCTH. M3ydeHne 3akoHa COXpaHEHUsI MEXaHUYECKON YHEPTUN

5.10 ®u3nyecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIEC YEJIOBEKA

5.11

Texnuueckue YCTpOﬁCTBaZ pbryar, NOABWXXKHBIM M HEIOJBHXKHBIN 6J'IOI(I/I, HaKJIOHHAasA

IIJIIOCKOCTB, ITPOCTHIC MEXaHU3MBI B 6I)ITy




8 KUIACC

Kox Kon
IIpoBepsieMble 2JI€MEHTHI COAEPKAHMS
pasziena 3JIeMEeHTAa
TEITJIOBLIE ABJIEHUA

OcCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TeOpuu CTpoeHus BeuiectBa. Macca u

6.1 pa3Mepbl MOJIEKY. OnbIThI, MOJITBEP K IAIOIIUE OCHOBHBIE MOJIOXKEHUS
MOJICKYJISIPHOKUHETHYECKON TEOPUH

62 Monenu TBEPIOTO, KUAKOIO M raz3000pa3HOro cCOCTOSIHUM BemiectBa. Kpucramimueckue u
amop¢HbIe Tena
OOBbsicHEeHME CBOICTB Ta30B, JKMAKOCTEH W TBEPIABIX TEJI HAa OCHOBE IOJIOKEHHH

6.3
MOJIEKYJISIPHOKHHETUYECKON TEOPUU

6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS

6.5 TemnioBoe paclIupeHue U cxatue

6.6 Temneparypa. CBa3b TeMIEpaTypbl CO CKOPOCTHIO TEMJIOBOTO IBUKEHUS YACTHIL
Buytpennsas sHeprus. CrnocoObl W3MEHEHHMsS BHYTPEHHEH SHEpruM: TeIuionepenadya H

6.7

COBepILIeHHE PaOOTHI




6.8

BI/IHBI TCIIonepeaavyu: TCrIonpoOBOJHOCTb, KOHBCKIHA, U3JTYUYCHHUC

6.9 KosmuectBo TennoThl. Y aenpHas TEMIOEMKOCTh BELIECTBA
6.10 TennooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHUE TEIIOBOTO OajaHca
6.11 [1naBneHue u oTBEp/IEBaHNE KPUCTAIUTMYECKUX BEUIECTB. Y ANIbHAS TEIUIOTA TUIABJICHUS
[TapooOpa3zoBanne u koHneHcanus. HMcnapenne. Kumnenue. VYnenpHas — Termiora
6.12
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHHS OT aTMOC(HEPHOTO AaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 OHeprus TOIIMBA. Y IeNbHAsl TEII0Ta CTOPaHus
[Tpunnumne padboTel TeroBbix ABuraTeneit KI1J] remmoBoro neurarens. TenaoBbie ABUTATETH
6.15
1 3aIllMTa OKPY>KAIOIIEH cpeibl
6.16 3aKOH COXpaHEHMsI U MIPEBPALIEHHS SHEPTHUH B TEIUIOBBIX MpoIeccax




6.17

[TpakTuyeckue pabOTHI:

OnbITHI 1O OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJIIPHOTO IPUTSKEHUSI.

OnBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

OnbITHI 110 HAOJIIOACHUIO TEMIOBOTO PACHIUPEHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEI.
OrpezenieHne aBieHUs BO3Ayxa B OAJIJIOHE HITIPHUIIA.

OMnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro 00bEéMa M HarpeBaHus
WJIU OXJIQXKICHHUSL.

[IpoBepka THMOTE3bl JUHEWHOW 3aBUCUMOCTH  JJMHBI  CTOJOMKA KUIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIlepaTyphI.

Habmroienue n3MeHeHus: BHyTPEHHEH SHEpruu Tela B pe3yJbTaTe Terionepenadu u padboTsl
BHEILIHUX CHII.

UccnenoBanue siBIeHUs TEMI000MeHa MTPU CMEMIMBAHUN XOJIOJHON U TOPSYEH BOJIBI.
OrnpesiesieHre KOJMYECTBA TEIUIOTHI, MOJYUYEHHOTO BOJION TPH TEIUIOOOMEHE C HarpeThbiM
METaJUIMYECKUM [UIUHAPOM.

Ornpenenenne yaenbHOU TEMIOEMKOCTH BELIECTBA.

HccnenoBanue npoiecca uCHapeHus.

Onpenenenrie OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

OHpeIICHCHI/Ie YI[CHLHOﬁ TCIJIOTHI IIJIABJICHUA JIbJA.




dusnyeckue SIBICHUS B npupoac: MOBEPXHOCTHOC HATAXKCHHUEC UM KAallUJUIAPHBIC SABJICHUA B

6.18 pUpoJe, KpUCTAUIbl B mpupoje, uziaydenue CoJiHIIA, 3aMep3aHue BOJIOEMOB, MOPCKHUE
Opu3bl; 00pa3oBaHUE POCHL, TYMaHa, MHEs, CHeTa.
TexHudeckue ycTpoicTBa: KamWUIAPbI, IPUMEPHI HCIOIB30BaHUS KPUCTAIIOB, KU IKOCTHBIH
6.19 TEPMOMETp, JaTUMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUIEHHS JIOMOB, THUIPOMETPHI,

NICUXPOMETP, MapoBasi TypOMHA, IBUTaTeIb BHYTPEHHETO CTOPAHHSL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 Onektpu3anus Tei. J[Ba poja 3JeKTpUUECKUX 3apsiioB

B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH KysoHa (3aBUCHMMOCTH CHJIbI B3aUMOJAEHUCTBHSA
7.2

3apsHKEHHBIX TeJ OT BEJIMUYMHBI 3apsAA0B U PACCTOSHUS MEXKITy TeTaMu)

Onexrpuueckoe noie. Hampsok€HHOCTH anekTpuueckoro nosd. [IpuHumn cyneprnozunuu
7.3

AIIEKTPUYECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE)

Hocurenu snekTpuyeckux 3apsa0B. DJIeMEHTapHbIN anekTpuyeckuil 3apsan. CTpoeHue aroma.
7.4

HpOBO}IHI/IKI/I " JUDJICKTPHUKHU




7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa

76 DJIEKTPUUECKUI TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOTO Toka. McTrouHuku
' MIOCTOSIHHOTO TOKa

77 JleiicTBHS AIEKTPUYECKOro TOKa (TEIIOBOE, XUMUYECKOe, MarHUTHOE). DJIEKTPUUECKUN TOK
' B KUJKOCTSIX M razax

7.8 Onektpuyeckas uenb. Cuina Toka. DIEKTPUUECKOE HAIIPSKEHUE

7.9 ComnpoTuBieHUE MPOBOJHUKA. Y IEITHHOE COMPOTHUBIICHUE BEILIECTBA

7.10 3akon Oma 1Jig y4acTka 1enu

7.11 [TocnenoBarenpHOE U MapaielIbHOE COETMHEHUE IPOBOJHUKOB

7.12 PaboTa 1 MOIITHOCTH JIeKTpUUECKOro ToKa. 3akoH Jlxkoyis — JleHna

7.13 DneKTpUYeCcKHe LIeTH U TOTPEOUTEH IIEKTpUUECKOo sHepruu B ObITy. KopoTkoe 3ambikaHue

7.14 ITocTrossHHBIE MAarHUTHI. B3auMo1elicTBHE MOCTOSHHBIX MATHUTOB

7.15 MarautHoe rojie. MarHuTHoE I10JIe 3eMJIM U €T0 3HaUYeHUe JUIA )KU3HHU Ha 3eMIie

716 OnbiT Opcrena. MarHuTHOE MOJIE AIEKTPUYECKOro ToKa. [IpuMeHeHne 371eKTpOMarHuToB B

TEXHHUKE




I[eﬁCTBHe MArauMTHOTO IIOJIAA HAa IPOBOJHUK C TOKOM. BJ'IGKTPO,Z[BI/H"&TCJ'II) IHOCTOAHHOI'O TOKA.

7.17
Hcnonp30BaHue 3JIEKTPOBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE
7.18 Onpitel @apanes. SABnenue snekrpoMarHuTHON MHAYKUuU. [IpaBuino Jlenua
OnexrporeHeparop. CriocoObl MOyYeHUsI 3JIEKTPUYECKOM SHEPruu. DIEKTPOCTAHIUH Ha
7.19

BO300HOBJISIEMBIX HCTOYHUKAX OHECPIruun




7.20

[TpakTuyeckue paboOTHI:

OnbIT IO HAOJIIOACHUIO STICKTPU3ALUH TET HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue ACWCTBUS SICKTPUIESCKOTO MOJIS HA IPOBOJIHUKU U TUDJICKTPUKH.

COopxka u mpoBepka paboThl ANMEKTPUIECKOM 1EH MOCTOSTHHOTO TOKA.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

H3mepenue u peryInpoBaHne HAPSHKEHUS.

HccnenoBanue 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 PE3HCTOp, OT COMPOTHBIICHUSI
pe3uCTOpa M HANPSHKEHHS Ha PE3UCTOPE.

OnbITHL, AEMOHCTPHUPYIONIUE 3aBUCHMOCTD JIEKTPUIECKOTO COPOTHBIICHHSI IIPOBOAHUKA OT
ero JUIMHBI, TUTOIA/IA TIOTIEPEYHOTO CEYCHUS U MaTepuaa.

[TpoBepka mpaBwiia CIOXKCHUS HAINPSDKEHHH TPU TMOCICIOBATEIBHOM COCAMHECHUHU JBYX
pesuctopoB. [IpoBepka mpaBuiia A CHIIbI TOKA IIPU MapajuIeIbHOM COEMHEHUH PE3UCTOPOB.
Ornpenenenne pabOTHl AIEKTPUUYECKOTO TOKA, HAYIIETO uepe3 pesuctop. OmnpeneneHue
MOIITHOCTH DJIEKTPHUYECKOTO TOKA, BBIIEISIEMOH Ha pe3ucrope. VccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, WAYIIEro 4Yepe3 JaMIouKy, OT HampsbkeHus Ha Hel. Omnpenenenue KIIJ]
HarpeBatens. lccnenoBaHWE MAarHUTHOTO —B3aUMOJICHCTBUSL TIOCTOSTHHBIX MAarHUTOB.
M3ydeHne MarHUTHOTO TIOJIS ITOCTOSTHHBIX MarHWTOB NPH MX OOBEAMHEHUH M pa3ciCHHH.
HccnenoBanue NeMCTBUS DIIEKTPHYECKOTO TOKAa HAa MAarHUTHYIO CTpenky. OTBITH,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHIIBI B3aUMOJICHCTBHUSI KaTyIIKA ¢ TOKOM W MarHuTa OT
CHJIBI TOKa W HampaBlieHUs TOKa B Karymike. M3ydeHue NeHCTBUS MarHUTHOTO TOJNS Ha

IMPOBOAHUK C TOKOM. KOHCprI/IpOBaHI/Ie " U3Yy4YCHUC pa6OTBI SJICKTPOABHUIATECIIA. I/ISMepCHI/IC




KIIZ{ »nektponBurarenbHO  ycTaHOBKH. ONBITBI MO HCCIEIOBAHUIO  SIBJICHUS
AJIEKTPOMArHUTHOM HWHIYKUUU: MCCIEIOBAaHUE W3MEHEHUW 3HAUYCHHS M HaIpaBiICHUS

HHAYKIUMOHHOI'O TOKA




dusnueckue sBIEHHUS B MPHUPOJE: IEKTPUUECKHUE SBJICHUSA B aTMocdepe, 3JIEKTPUYECTBO

7.21 KUBBIX OPTaHU3MOB, MArHUTHOE T10JI€ 3eMJTH, APEi(] MOIFOCOB, POJIb MATHUTHOTO OIS IS
JKU3HU Ha 3eMJie, MOJISIPHOE CUSTHUE
TexHuueckue yCTpoOICTBa: 3JIEKTPOCKON, amIepMeTp, BOJBTMETpP, PEOCTaT, CUETYHUK
AIIEKTPUYECKOM  HSHEPruH,  IEKTPOOCBETUTENbHbIE  NPUOOPBI,  HarpeBaTeJbHBIC

7.22
AIIEKTPONPUOOPH  (IPUMEPHI),  DIIEKTPHUECKUE  TPEAOXPAHUTEIH,  SJIEKTPOMArHMT,
AJIEKTPOABHUraTelNb IOCTOSHHOIO TOKA, FEHEPaTOpP MOCTOSIHHOI'O TOKa

9 KIIACC
Kon Kon
[TpoBepsieMble AIEMEHTHI COAEPIKAHUS
paznena JJIEMEHTA
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannueckoe nBrxkeHue. MartepuanbHas Touka. Cucrema oTcuéra
8
8.2 OTHOCHTENHEHOCTE MEXAaHNUECKOTO IBMIKEHHUS
8.3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE




HepaBHoMepHOe mnpsimoninHeiiHOe JBHKeHUe. CpelHsis U MTHOBEHHas CKOPOCTb Teja IpH

8.4
HEPAaBHOMEPHOM JBUKCHHUH

8.5 Yckopenue. PaBHOYCKOPEHHOE MPAMOJIIMHENHOE ABUKEHHUE

8.6 CBob6oanoe nagenue. OneiThl [anunes

27 PaBHOMepHOE ABMkeHHE 1O OKpyxHOCTH. llepmon m wactora oOpaiuenus. JIunelHas u
YTJI0Basi CKOPOCTU. LIEeHTpOCTpEMUTENIBHOE YCKOPEHNE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akon HerotoHa

8.10 Tperuii 3akon HeroToHa

8.11 [IpuHLHUI cyneprno3uuu CUiI

8.12 Cuna ynpyrocrtu. 3akoH ['yka

8.13 Cuna TpeHus: cuiia TPEHUs CKOJIbKEHUS, CUJIa TPEHUS TIOKOsI, APYTHEe BUbI TPEHUS

8.14 Cuia TSOKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaICHUS

215 JIBrxenne mmaHer Bokpyr CousHna. IlepBas kocmumyeckas ckopocTs. HeBecoMmocTs n

Heperpys3Ku




8.16 PaBHOBecue MarepuanbHO TOUKH. AOCOIIOTHO TBEPAOE TEIO

8.17 PaBHOBecue TBEPOTO TeNa ¢ 3aKPEITIEHHON OChIO BpanieHusi. MoMeHT cuibl. LlenTp Tsixectu
8.18 Nmnynbe Tena. U3menenue nmnybca. UMmysbe cuiibl

8.19 3aKOH COXpaHEHMs UMITYJIbCa

8.20 PeakTuBHOE IBUXKEHUE

8.21 Mexanundeckas padoTa U MOIITHOCTb

8.22 Pabota cun TshKecTH, ynpyrocty, TpeHus. CBsi3b JHEPTUU U PaOOTHI
8.23 [TorenmmanpHas HEPrUs Tejia, MOJAHATOTO HaJl TIOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHumanpHas SHEPTUs CKATON MPYKUHBI

8.25 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH




8.27

[IpakTuueckue padbOTHI:

OmnpeneneHue cpeHEe CKOPOCTH CKOJIBKEHUS OPyCKa WITU JIBHYKCHHS [IAPHKA 110 HAKIIOHHOM
wiockoctu. OnpeneneHne yCKOpeHus Tella Py PaBHOYCKOPEHHOM JIBH)KEHUH 110 HAKIIOHHOH
TUIOCKOCTH.

HccnenoBanue 3aBHCHUMOCTH TMYTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JIBIDKEHHH 0e3
HavaJIbHON CKOPOCTH.

[IpoBepka rUMOTE3BI: €CIIH MTPH PAaBHOYCKOPEHHOM JIBM)KCHUU 0€3 Ha4allbHOW CKOPOCTH IYTH
OTHOCATCS Kak psJlI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE IPOMEKYTKH BPEMEHH
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKONBKEHHSI OT CHJIBI HOPMajlbHOTO JaBJICHHUS.
Ompenenenne kodhduIeHTa TPEHUS CKOJNBXKEHHs. OrnpeaesneHne KECTKOCTH TMPY>KUHBIL.
Omnpenenenne pabOThI CHIIBI TPEHUS IPU PAaBHOMEPHOM JBMKEHHM TeJia IO TOPU30HTAIBHOM
noBepxHocTU. OmnpeneneHne padoThl CHITBI YIIPYTOCTH NP MOABEME TPy3a C UCIOTH30BAHUEM

HCIIOJABUKHOT'O U ITIOABHUXKHOI'O OJIOKOB




8.28

duznyeckue SBICHUS B npupoac: IMpPUJIWBBI W OTJIHMBBI, ABUXXCHHUC IIJIAHCT ConHeuyHoH

CUCTEMBI, PECAKTUBHOC JBUXKCHHUEC JKUBBIX OPIraHU3MOB

8.29

Texuanueckue YCTpOﬁCTBaZ CIIMAOMETP, AJAaTYUKHK II0JOXKCHHA, paCCTOAHHA W YCKOPCHMH,

paKeTh

MEXAHWYECKUE KOJIEGAHHMA 1 BOJIHBI

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHWi: IMEpUOA, 4YacToTa,

9.1
aMIUIATY 1A

97 Matematuueckuid M NPy KUHHBIA MasTHUKM. lIpeBpaiieHue sHepruu mnpu KojedareIbHOM
JBUKCHUU

9.3 3aryxaromue kojnedanus. Beinyxnennsie konedanus. Pezonanc
Mexannueckue BoiaHbl. CBOMCTBa MEXaHNYECKUX BOJH. [IpoopHBIE M TIONIEPEUHBIE BOJIHBI.

94 JlliHa BOJHBI U CKOPOCTh €€ pacnpocTpaHeHHUs. MexaHudeckue BOJIHBI B TBEPAOM Tele,
CEICMMUYECKHE BOJIHBI

9.5 3ByK. ['poMKOCTB U BbIcOTa 3BYKa. OTpaskeHue 3ByKa

9.6 WHubpa3Byk U yabTpa3ByK




[IpakTuueckue pabOTHI:
OmnpeneneHne 9acToThl ¥ Mepro/ia KoJIeOaHU MaTeMaTHIeCKOT0 MasiTHUKA.

OHpGI[CJ'ICHI/Ie 4aCTOThI U II€pHUOIA KOoJIeOaHMI IPY>XUHHOI'O MassTHHUKA

9.7 HccnenoBanue 3aBUCUMOCTH NEpUOJia KOJIeOaHUM MOJBEIIEHHOTO K HUTH I'py3a OT JJIMHBI
HUTH. VccnenoBanue 3aBUCHMOCTH NEpHOAA KojeOaHUM NPYKUHHOI'O MasTHUKA OT MacChl
rpy3a. [IpoBepka He3aBUCHMOCTH HepuoAa KoieOaHWil rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a U )KECTKOCTH NMPYXKHUHbL. V3MepeHue yckopeHust CBOO0IHOro NaieHus

98 du3nueckue SBICHUS B npupoac: BOCIPUATHEC 3BYKOB JKXHUBOTHBIMHU, 3CMIICTPACCHUC,
celicMu4ecKHe BOJHBI, LIyHAMH, 3X0

9.9

Texnuueckue YCTpOﬁCTBaZ 9XO0JIOT, UCITIOJIb30BAHUC YJIbTPA3BYKa B 6BITy N TCXHUKC

10

OJIEKTPOMATHUTHOE ITT1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DIEeKTPOMarHuTHOE ToJjIe. DIEKTPOMAarHUTHBIE BOJHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH

10.2

[ITxana 31EKTPOMArHUTHBIX BOJIH




10.3

BHCKTpOMaFHI/ITHaH [mpupoJa CBCTaA. CKOpOCTB cBeta. BoHOBEIE CBOMCTBA CBETa

[IpakTuueckue padboOTHI:

11

10.4
W3ydenue cBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO MOOMIIBHOTO TeneoHa
105 dusnyeckue SBICHHUS B IPUPOJIE: ONOIOTHYECKOE JICHCTBUE BHIUMOTO, YIBTPAa(pHOIETOBOTO
Y PEHTTEHOBCKOTO M3ITy4eHHH
10.6 TexHuyeckue ycTpoHCTBa: UCIOIb30BAHUE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA

11.1

.Hy‘ICBaH MoJienb cBeTa. MICTOUHUKH cBeTa

11.2

[IpsimonuHETHOE pacpoCTpaHEHHUE CBETa

11.3

OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHHS CBETa

11.4

[TpenomiieHne cBeta. 3aKOH MpeJoMIIeHUs cBeTa. [1oTHOe BHYTpeHHEe OTpaKeHUE CBETa

JInnza. Xop J1y4eil B JINH3E

11.6

OnTrueckast cucrtemMa goroanmnapara, MUKpOCKOIa U TelIecKoIa

11.7

I'ma3 kak onTu4yeckas cUcTeMa. BJ'II/I30pyKOCTL " JAJIbHO30PKOCTh




11.8

Paznoxenne Genoro csera B crektp. OnbiTel HptoToHa. Cllo)KeHUE CHIEKTPATbHBIX IIBETOB.

Hucnepcus cBera

11.9

[IpakTryeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH yIila OTPAXKEHUSI CBETOBOTO JIy4a OT YTJIa TaIeHHs.

N3ydenune xapakTepUCTHK H300paKEHUS IPEMETa B IFIOCKOM 3epKaJle.

HccnenoBanue 3aBUCMOCTH yTJIa TPEJIOMIICHHUS CBETOBOTO JIy4a OT yIJIa IMaeHHUs Ha TPaHULIE
«BO3yX — CTEKIIO».

[Tonyuenue n300pakeHHI ¢ MOMOIIBIO COOMPAOIIEH JTUH3HI.

Omnpenenenne HOKyCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMpAIOIIEH TNH3HI.

OMBITHI IO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnbITEI IO BOCIIpHATHUIO IBE€TA TPCAMETOB IIPU UX Ha6J'IIOI[eHI/II/I 4YCpe3 IBETOBLIC (I)I/IJIBTpBI

11.10

dusnueckue IBJICHUS B npupoac: 3aTMCHHUA COJ'IHI_Ia n .HyHLI, OBCTa TCJI, OIITUYCCKUC SABJICHUSA

B atMoc(epe (1iBeT Heba, pedpakius, pagyra, MUPax)




11.11

Texuanueckue YCTPOﬁCTBaZ OYKH, IICPUCKOII, (bOTO&HHapaT, OIITUYCCKUEC CBETOBOAbI

12

KBAHTOBBIE ABJIEHUA

12.1

OmneiTel Pe3epdopaa u uranerapuas Mojenb aroMa. Moaens atoma bopa

12.2 Hcnyckanue u nornomenue ceera atomoM. KBaHThI. JInHeW4YaThie ClIEKTPbI

12.3 PaguoaktuBHOCT. Anb(a, 6eTa- 1 raMMa-u3TydeHHs

12.4 Crpoenune atoMHOTO sipa. HykinoHHas Moziens aToMHOrO siipa. M3otomnsl

12.5 PapnoaktusHbie npeBpamenus. [lepuoa nosypacnana aTOMHBIX sSA€p

12.6 SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOI0 U MACCOBOT'O YUCEI

12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peaxiuu cuntesa u nenenus siaep. Ucrounmku sueprun CoJiHIA U 3BE3NT

12.9 SAnepnas sHepreTuka. JleiicTBUE paIMOAKTUBHBIX U3JIyYEHUH Ha )KUBbIE OPTaHU3MBbI




[IpakTuueckue padbOTHI:

Ha6J’II-OI[eHI/I€ CIUIOIITHBIX M JIMHEHUATHIX CIICKTPOB U3JIYUYCHUA.

12.10 HccnenoBanne TpekoB: M3MEPEHHWE DSHEPIUM YaCTULBl 110 TOPMO3HOMY MyTH (IO
dhotorpadusm).
N3mepenue paanoakTuBHOTO (hOHA
®dusnyueckue SBJICHUS B MPUPOJIC: €CTECTBEHHBIA PaJMOAKTUBHBIN ()OH, KOCMHUYECKHUE JIYUH,
12.11 PaaOAKTUBHOE U3IyUYEHUE IPUPOJIHBIX MUHEPAJIOB, ACHCTBUE PAJUOAKTUBHBIX U3JIyYEHUN HA
OpraHu3M 4YeJIOBEKa
12.12 TexHn4ecKkue ycTpoicTBa: CIEKTPOCKOI, MHANBUAYAJbHBIN JO3UMETp, Kamepa Bunbcona




IMPOBEPSIEMBIE HA OI'3 10 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM MTPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUS

Koa nposepsiemoro
TpeOoOBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHSI OCBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT0 00111ero o0pazoBanus Ha ocHoBe PI'OC

[Tonnmanue ponu GU3NKK B HaydyHOW KapTHUHE MHpPA; CHOPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHHNA O
3aKOHOMEPHOH CBSI3M M II03HAaBAaGMOCTU SIBJICHUH HpPUPOABI, O POJIM JKCIEPUMEHTa B (HU3UKE, O
cucremMooOpa3zyronie ponu (UMK B PAa3BUTHUM €CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOruil, 00
9BOJIIOLUH (PU3NYECKUX 3HAHUHM U UX POJIM B IIEIOCTHON €CTECTBEHHOHAYUHOW KapTUHE MHpa, O BKJaJe
POCCHUICKHX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MTPOLIECCOB OKPYIKAOIIEr0

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH




3HaHUA O BUAAX MaTepuu (BEIIECTBO U MOJE), O JIBMKEHUU KakK CIOcO0e CyIIecTBOBaHUSA MaTepuu, 00
aTOMHO-MOJICKYJISIPHOW TEOPUM CTPOCHHUS BELIECTBA, O (U3UYECKON CYITHOCTH SBICHHHA MPUPOIBI
(MexaHUYECKHX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHE Pa3InyaTh sIBICHUS 110 OIIMCAHUIO
UX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHPYIOIIUX JaHHOE (U3NUYECKOE SIBJICHUE;
YMEHHE PaclO3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NYECKUX SBICHUHN B OKPY>KAIOLIEM MHUPE, BBIICIISAS UX

CYILECTBEHHbIE CBOMCTBA (IIPU3HAKN)

BnaaeHHe OCHOBaMH IOHSITHHHOTO afnmnapara 1 CMMBOJIMYCCKOTI'O A3bIKa (1)I/I3I/IKI/I M UCIIOJIB30BAHHUEC UX OAJIA
PCUICHUA y‘le6HBIX 3ala4; YMCHHUC XapaKTCPU30BATb CBOMCTBa TCII, (I)I/ISI/I‘IGCKI/IG SABJICHUA W ITPOLECCCHI,

HCIIOJIB3YS (bYHIlaMeHTaJH)HI)Ie N OMIIMPHUYCCKHEC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOICTBA TEI U (I)I/I3I/I‘leCKI/Ie SIBJICHUS, UCITIOJIB3Y1 (1)I/I3I/I‘IGCKI/IC BCIIMYHUHBI




Brnagenre ocHOBaMH METOJIOB HAyYHOTO IMO3HAHUS C YYETOM COOJIIOJICHUS TIPaBHII 0€30MacHOTO Tpya:
Ha0MroIeHNe (PU3UIECKUX SIBJICHUM:

YMEHHE CaMOCTOSITENIbHO COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M3 JAHHOTO Habopa 00opyIoBaHUS
110 UHCTPYKIIMH, OMKUCHIBATH X0 OTIBITA U 3aIMCHIBATh €T0 PE3yJbTaThl, POPMYITHMPOBATH BHIBOIBI,
MIPOBEJICHUE TMPSMBIX U KOCBEHHBIX U3MEPCHHUN (PU3NICCKUX BEITUYHH: YMEHHUE IIAHUPOBATH U3MEPCHUS,
CaMOCTOSITENILHO COOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY IO WHCTPYKIIMU, BBIYUCIATH 3HAYCHHE
BEJTMYHMHBI U aHAIM3MPOBATH TOJYyYEHHBIC PE3YJIbTATHI ¢ YIETOM 3aJJaHHOW TOTPEITHOCTH PE3YIbTaTOB
HU3MEpEHHUI;

MPOBEJICHUE  HECIIOKHBIX  JKCICPUMEHTAIBHBIX  WCCIEAOBAHUN;  CaMOCTOSTEIBHO  COOHMpaTh
JKCIIEPUMEHTAIbHYI0 YCTAaHOBKY M MPOBOAMWTH UCCIEOBAHME TI0 WHCTPYKIUHU, MPEACTABIATh
MOJTYYCHHBIC 3aBUCUMOCTH (DH3UYECKHUX BEITMYHH B BHJIC TAOJIUI] U TPaA(UKOB, YUUTHIBATH MOTPEITHOCTH,

ACJIaTh BbIBOABI 1O PE3yJIbTaTaM UCCIICAOBAHUA

[Tonnmanue xapakTepHBIX CBOMCTB (pU3MYECKUX MOjeNeil (MaTepuaibHas TOYKa, aOCOJIOTHO TBEPIOE
TEJI0, MOJENN CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TeEJl, IUIAHETApHAs MOJENb aTOMa, HYKJIOHHAs

MOACIb aTOMHOT'O H;[pa) U YMCHUC NIPUMCHATH UX IJIA 00BSICHEHMS (I)I/IBI/I‘-ICCKI/IX mponeccon




YMmenue oOBsACHATh (PU3MYECKHE MPOIECCHl U CBOKMCTBA TEll, B TOM YHCIE U B KOHTEKCTE CHUTyaIluil
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YAaCTHOCTH, BBIABIATH NPUYMHHO-CIEIACTBEHHBIE CBS3U U
CTPOUTH OOBSICHEHHWE C OMOPOW Ha M3YyYCHHBIC CBOMCTBA (PU3UYECKUX SIBICHHM, (DU3MUECKHUE 3aKOHBI,

3aKOHOMCPHOCTH U MOJCIIN

YMmenue pemiate pacu€tHbie 3amaud (Ha Oaze 2 — 3 ypaBHEHHWH), UCTONB3Ys 3aKOHBI M (DOPMYIIBL,
CBsI3bIBaOIME (PU3NYECKUE BEJIMUYMHBI, B YACTHOCTH, 3aIIUCBIBATh KPaTKOE YCJIOBME 3aJlaui, BBISABIIATH
HEJIOCTAIONINE JTaHHBIC, BEIOMPATh 3aKOHBI U (POPMYITBI, HCOOXOAMMBIE IS € PelICHHs, HCII0Ih30BaTh
CIpaBOYHBIC JIaHHBIE, MPOBOAUTH PACUYETHl U OLIEHUBATh PEATUCTUYHOCTH IOJyYEHHOI'O 3HAYEHUs
(Gu3NYeCKOoil BETMYMHBI, YMEHUE ONPEACIATh Pa3MEpHOCTh (PU3UYECKON BEITHMUYWHBI, IMOJYYEHHON TPHU

PCUICHUHU 3a1a9U

YMmenue XapaKTCPU30BaTh MMPUHIUIIBI ,Z[GI\/’ICTBI/I}I TCEXHUYCCKUX YCTpOﬁCTB, B TOM 4YHCJIE OBITOBBIX
HpI/I60p0B, U TIPOMBIIIICHHBIX TCXHOJOTMYCCKHUX MPOHCCCOB MO HMX OIMMMCAHWUIO, MCIIOJIb3ySA 3HAHUA O

CBOMCTBaxX (bHBI/IqCCKHX SIBIICHUM U HeO6XOI[I/IMBIe q)HBH‘IeCKI/IC 3aKOHOMCPHOCTHU




10

YMeHue HCIOoNb30BaTh 3HAHUA O (PU3MYECKHX SIBICHUSX B MOBCEIHEBHOW KH3HU IS OOCCIICUCHHS
0€30MMacHOCTH MPH OOpaIlleHUH ¢ OBITOBBIMU NPUOOpPAMU M TEXHHUUYECKUMHU yCTPOMCTBAMHU, COXPAHEHUS
3I0pOBbS U COOJIIOJICHUS HOPM JKOJIOTHYECKOTO TIIOBEACHHS B OKpPYXKAIOIICH Cpele; MOHUMaHUE
HEOOXOIUMOCTH  TNPUMEHEHHS  JOCTHKEHMH (QU3MKM M TEXHOJNOTUH [UIsl  PalMOHAIBHOTO

IIPUPOIOIOIB30BAHUS

11

OneiT TOMCKa, TpeoOpa3oBaHUS W TPEICTABICHHUS WHPOPMAIMU (PU3UIECKOTO COJEpKAHUSI C
HCIOJIb30BaHHUEM HH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA; YMEHUE OLIEHUBATH TOCTOBEPHOCTh
MOJIy9eHHON MH(OpMaMu Ha OCHOBE MMCIOIIMXCS 3HAHWH M JIOTIOJHHUTEIHHBIX MCTOYHHKOB; YMEHUE
WCIIOJIb30BaTh MPHU BBHIMOJIHEHUHU YYEOHBIX 3a/laHuil HAyYHO-TIONMYJSPHYIO JUTEpaTypy (U3HUECKOTO
coJiepKaHusl, CIPAaBOYHBIC MaTepUalbl, pecypchl ceTh HHTepHeT; BiajgeHue 0a30BbIMU HaBbIKAMU
npeoOpa3oBaHus UH(DOPMALIUY U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYI0; YMEHHUE CO3/1aBaTh COOCTBEHHBIE

IMUCbMCHHEBIC U YCTHEBIC COO6HI€HI/I$I Ha OCHOBC HHq)OpMaHI/II/I U3 HECKOJBbKUX UCTOYHHUKOB




HEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA OI'D 11O ®U3UKE

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

MEXAHWYECKUE SABJIEHUA

1.1

Mexanuueckoe aBuxeHue. Marepuanbnas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD ABUKEHUS

1.2

PaBHOMepHOE 1 HepaBHOMEpHOE ABMxKeHue. CpenHss ckopocTb. Dopmyrna a1t BEIYMCICHUS CpeJHEN cKopocTu: v = S/t

1.3

PaBHOMepHOG HpHMOHHHeﬁHOG JABHMIKCHUC. 3aBUCUMOCTh KOOpAUHATBI TCJIa OT BPEMCHU B CJIy4daC PABHOMCEPHOI'O

HpHMOHHHeﬁHOFO JABUXXCHUA:

x(7)=x, +vt
I'paduku 3aBUCMMOCTH OT BpPEMEHHU Il MPOEKIHMH CKOPOCTH, MPOEKIUU NEpEeMEIIeHMs], MyTH, KOOPJIMWHATHI IpH

pPaBHOMCPHOM HpHMOHHHCﬁHOM JABHKXCHHUHA




1.4

3aBUCHUMOCTh KOOpJAHWHATEI T€JIa OT BpEMEHHU B ClIy4a€ paBHOYCKOPEHHOI'O HpHMOHHHCﬁHOFO JBHXCHUA .

Sl =v,, #1+a, *

(] [

@opMysbl WA IPOCKUUU IIEPEMELIEHUs, IPOEKIUU CKOPOCTH M IPOEKIUU YCKOPEHUS IPU PABHOYCKOPEHHOM

HpﬂMOJ’IHHCfIHOM JABHXKCHUU

2
s (D) =vy, 'H”x'3~

U_\_(f) =Up 0 t,

a.(f)=canst,

5 5

2 2_ 4
Uiy Yy 0y Sy

I'padukm 3aBucMMOCTH OT BpEeMEHHU /I HPOEKLUUU YCKOPEHHUS, MNPOEKIUU CKOPOCTH, IPOEKLUHUU MepeMeLIeHUs,

KOOpAWHATHI ITPU PAaBHOYCKOPCHHOM HpHMOHHHeﬁHOM JABUKCHUN

1.5

CBobOoanoe nagenue. @opMyiibl, ONUCHIBAOLINE CBOOOIHOE MaIeHHE Tella 10 BEPTUKAIH (ABHKEHHE Tella BHU3 WIN BBEPX
OTHOCHTEJIHO NMOBEPXHOCTH 3eMiH). ['pauku 3aBUCUMOCTH OT BPEMEHH ISl IPOCKIIUH YCKOPEHHUSI, TPOEKIIUH CKOPOCTH

M KOOPAWHATHI ITPU CBO6OI[HOM MaaCHWU TCJia IO BEPTUKAIIN

1.6

CKOopOoCTh paBHOMEPHOTO JBUKEHMS TeJa 110 OKpykHOCTH. HanpaBienue ckopocTi.
®opmysia 1715 BBIYUCIEHUSI CKOPOCTH Yepe3 Painyc OKPY>KHOCTH U TIeproi 0OpallleHus:

2TR
L=
T

[lenTpocTpeMutensHoe ycKopeHue. HampapiieHHe HEHTPOCTPEMHTENILHOTO YyCcKopeHus. Dopmyna Uisi BBIYHUCICHUS

YCKOPEHHUSL:




Macca. IInoTHOCTE BellecTBa. CDopMyJIa JJIA BBIYUCICHUA IIJIOTHOCTH .

_om

1.7 Vv
1.8 Cuna — BekTopHas ¢pusudeckas BennuuHa. ClioxeHue Cuil
1.9 SIBnenne nnepuuu. lepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHanpaBlIeHHOCTh BEKTOPa YCKOPEHUS Tejla U BEKTOpa CUJIbL, JEHCTBYIOIIEH Ha TEIIO

Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

Fr=-Fi




1.12

TpeHI/IC IMIOKOsA U TPEHUEC CKOJIbXKCHHU . CDopMyna AJI1 BBIYUCIICHUSA MOAYJIA CUJIbI TPCHHUSA CKOJIBXXCHUA:

Fszp-N

1.13

Hedopmarus Tena. Yupyrue u Heynpyrue aedopmanuu. 3akoH ynpyroi aedopmarnmu (3akon ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

My - 1Mo
F=G-—L1_2
B2
Cuuta TshKecT. Y CKOpEeHHe CBOOOIHOIO aJeHusl.
®opmyna s BBIYUCIEHUSI CUJIBI TSKECTH BOIM3H noBepXHOCTH 3emin: F = mg.

Z[BI/I)KGHI/IC IJIAaHET BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHUYCCKast CKOPOCTh. HepecomocTts u NEeperpy3Kn

1.15

HNmnynbec Tena — BeKTopHas pu3ndeckasi BeIYMHa.
D=mi

I/IMHy.]'ILC cucteMsbl Tel. I3MeHeHue HUMITYJIbCA. I/IMHy.]'ILC CHIJIbI

1.16

3akoH COXPAaHCHUS UMITYJIbCA JIS 3aMKHYTOﬁ CHUCTCMBI TCII:
D=mmU, +1m, U, =const

PeakTnBHOE OBIKEHIE




1.17

Mexanunyeckasi pabora. @opmya Jj1sl BBIYUCIEHUS PaOOThI CHIIBIL:

A=Fsooso

Mexaandeckas MOIIIHOCTB:

N=24
I

1.18

Kunernueckas u MMOTCHIUAJIbHAas SHCPIrus. CDOpMYJIa JJIA BBIYHCIICHUA KHHETHYECKOM SHCPIruun:

HE_)E
Ep=—r

TeopeMa 0 KHHETHUYECKOM OHCPIuu. (DopMyna JJIA BBIYUCIICHHU A HOTCHHHaHLHOﬁ QHCPI'vH TCja, IIOJHATOIO

HaI 3eMIIEH:

E,= mgh

1.19

Mexanunueckas OHEpPTIUs:
E=E.+E,

3aKOH COXpaHEHMsI MEXaHMYECKON dHeprun. PopmyJia s 3aKOHA COXPaHEHUSI MEXaHUYECKOW SHEPTUU B OTCYTCTBHE
cui TpeHus: E = const.

HpeBpameHHe MEXaHUYECKOMH OHCPIUU IIPpU HAJIMYUU CHIIBI TPCHUS.




1.20

[TpocThie MeXaHU3MBI. «30J0TO€ IIPABUIIOY» MEXAHUKH.
Preruar. MomeHnT cuiisl: M - FI.

YcnoBue paBHOBECHS pblyara:
M, +M; +..=0
[ToaBuxHBIN 1 HeTOABKHBIN O6510Kku. KITJ] mpocThIx MEXaHH3MOB,

n= Anonessan
‘éﬂTI:ﬁ'IIEEEEH

1.21

JlaBnenue TBEPAOTO TEINA.

@opmyra 11 BEIYMCIICHMS TABJICHUS TBEPIOIO Tena:

_F

JlaBnenue raza. ATMOcepHOe TaBIeHHE.

FI/II[pOCTaTI/I‘-ICCKOG AAaBJICHUEC BHYTPH KUAKOCTH.

d)opMlea JJIs1 BBIYHUCJIICHUA JAaBJICHUS BHYTPU JKUIAKOCTH!

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBanueckuii npecc




3akoH Apxumena. @opMya JijIsl ONpeIeICHUS BRITAIKUBAIOIICH CHIIbI, IEHCTBYIOIEH Ha TEJO, TOTPYKEHHOE B KHUIKOCTh

WJIM Ta3:
1.23
F Apx. — pgV
VYcnoBue miaBanus tena. [naBanue cy/10B U BO31yXOIIaBaHUE
Mexanudeckue KoJjiebaHus. AMIUIMTYAA, TIEPHOJ M YacToTa KoyieOaHui. Dopmysia, CBA3BIBAIONIAS YACTOTYy M TEPHO/T
KOJIEOAHHIA:
1.24
v = 1
T
1.25 MaremaTHuecKuil ¥ MPY>KUHHBIA MasTHUKY. [IpeBparienne sHepruu npu KoiedaTeIbHOM IBUKCHUU
1.26 3aryxaromue konebanus. Beinyxnennsie konebanus. Pezonanc
Mexanudeckue BoIHBI. [IpooibHbIE U TONEpEYHbIE BOJIHBI. [[JTMHA BOJIHBI MU CKOPOCTh PACPOCTPAHEHUS BOJHBI:
1.27 h=uv-T
1.28 3Byk. [')poMKOCTh 1 BbICcOTa 3BYKa. OTpakeHue 3ByKOBOU BOJHBI Ha TpaHHIle ABYX cpel. MH(pa3Byk U ynbTpa3ByK




1.29

Ipaxmuueckue pabomul

W3mepenune cpeaHell IUIOTHOCTH BEMICCTBA; apXHMEIOBOM CHIIBI, KECTKOCTH MPY)KHHBI, KO3(G(HUIMEHTa TpPEHHUS
CKOJIbXKCHUST; PA0OThI CHJIBI TPEHUS, CHJIBI YIIPYTOCTH; CPEIHEH CKOPOCTH JBMXKECHHUS OpyCKa 10 HAKJIOHHOW IIOCKOCTH;
YCKOpEHHs OpyCKa P ABMKEHUH 110 HAKJIOHHOM IIOCKOCTH; YaCTOTHI M IEPHO/1a KOJIeOaH i MAaTEMAaTHIECKOTO MasiTHUKA;
YacTOThl M TMEPHOJaa KOJICOAHWH MPYKUHHOTO MasTHHKA; MOMEHTAa CHJIbI, JIEHCTBYIOIIETO Ha pblyar; pabOThl CHIIBI
YIPYrOCTH TPH MOABEME TPy3a C MOMOIIBI0 HEMOIBHKHOIO OJIOKa; pabOThl CHJIBI YIPYTOCTH MPU MOABEME Ipy3a C
IIOMOIIIBIO TTOABIMYKHOI'O OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Tela U OT IUIOTHOCTH JKUAKOCTH;
HE3aBUCHMOCTH BBITAJIKHABAIOIICH CHIIBI OT MAcChl TeJa; CHJIbI TPEHHUS CKOJIbKECHHUS OT CHUJIbl HOPMAJIBHOTO JaBICHHS U OT
pOia IOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOIICH B MPYXKHUHE, OT CTCIEHH AeOpMaIMi PYKUHBI, YCKOPEHHs Opycka
OT yrja HaKJIOHAa HaIpaBJsAioIIel; repuoaa (4acToThl) KOJeOaHWH HUTSIHOTO MasTHHKA OT JUIMHBI HUTH, MEepHOja
KOJICOAHUW TIPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U JKECTKOCTU TPYKUHBI; MCCICIOBAaHUE HE3aBHCUMOCTH TIEpHOJA

Kosie0aHU HUTSIHOIO MasiTHUKA OT Macchl Ipy3a. [IpoBepka ycinoBus paBHOBECHSI pplyara

1.30

Qusuueckue as1enus 8 npupooe: IPUMEPBI IBUKEHUS C Pa3TMUYHBIMU CKOPOCTSMH B KHBON U HEXHUBOM NPUPOJIE, IEHCTBHUE
CWJIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUIMBHI U OTJIMBBI, ABM)KEeHUE T1aHeT COTHEYHOM CHCTEMBl, PEaKTUBHOE JIBUKECHHE
KHUBBIX OPraHU3MOB, pblYaru B TeJe YeJIOBeKa, BIUSHUE aTMOC(HEPHOro JaBJICHUS Ha KUBOW OpPraHu3M, IIaBaHHE PbIO,

BOCITPHUATHUEC 3BYKOB )KUBOTHBIMHU, 3EMIICTPSACCHUC, celicCMUYeCcKIe BOJIHBI, IYHaMH, 5X0




Texnuueckue yCﬂ’lpOlZCl’l’lGCl.‘ CIIMAOMETP, JAaTUUKHU IIOJIOXKCHHUA, PACCTOAHUA U YCKOPCHHA, TUWHAMOMECTP, IMOAIIHNITHHUKH,

PaKeThl, pbIyar, HOI[BH)KHLIﬁ n HGHOZ[BI/DKHLIf/'I 6HOKI/I, HAKJIOHHAsA IIJIOCKOCTb, IIPOCTBIC MCXAHU3MBI B 6BITy,

1.31
cooOUIamIuecs: cocyibl, YCTPOMCTBO BOJONPOBOAA, TMIPABIMYECKUI INpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPIIHEBOW HACOC, APEOMETP, HXOJIOT, UCTIOIB30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE
2 TEIIVIOBBIE ABJIEHUA
51 OCHOBHBIE MOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM CTPOEHMs BellecTBa. Mojaeiau TBEPAOro, >KUAKOIO M
ra3oo0pa3Horo coctosiHuil BemecTsa. Kpucrammmueckue u amopdHsie Tena
2.2 JIBmxenue yactui BemecTBa. CBA3b CKOPOCTH JABMKEHHS YacTHUIL C TeMreparypoil. BpoyHoBckoe nBmxenue, uddysus
23 CMauuBaHue U KalWUISIPHBIE SIBICHUS
24 TenioBoe paciIupeHue u cxatue
2.5 TermoBoe paBHOBECUE
2.6 Buytpennsist aneprus. Pabora u Termsonepenaya kak cnocoObl ”3MEHEHUs! BHYTPEHHEH sHeprun
2.7 Buel Temnonepenadn: TEMIONPOBOJHOCTD, KOHBEKIUS, U3ITYyUCHHE
Harpesanue n oxnaxaenue ten. KoanuecTBo TEMIOTHL. Y elbHas TEIUNIOEMKOCTD:
2.8 =cmlt,—t,)
QO=cml\t, -1




3aKoH COXpPaHCHUS SHEPIUr B TCIIJIOBBIX ITPpOLECCaX. ypaBHeHI/IC TEII0BOro OajaHca:

2.9 Ql -|-Q2 +..=0
Hcnapenne m xongeHcanusa. M3meHeHue BHYTpPEHHEW OSHEpPrMM B IpOLECCe HCHApeHus W KoHaeHcauuu. Kunenue
2.10 JKUJKOCTH. Y IeNIbHAsI TeI1oTa mapoodpaszoBanus: L = O/m
2.11 BnaxxHocTh Bo3tyxa
[InaBnenue u kpuctamuzanus. MiaMeHeHre BHYTPEHHEH SHEPTUU MPH TUTABJICHUH U KPUCTAIUIU3AIMU. Y JAelIbHAs TEIUIoTa
IJIaBJICHUS:
2.12 Q
m
513 BuyTpeHHss s5Heprusi cropaHus TOTUIUBA. Y IeJbHAs TEIJI0Ta CrOpaHus TOIUTHBA: ¢ = Q/m
2.14 [Tpuntmmne! paboTel TerioBbix asurareneil. KI1J[ TeroBoro apuratens




Ilpakmuueckue pabomul
N3mepenue yaenbHON TEMTOEMKOCTH METAININYECKOIO HIMIMH/IPA; KOJIMYECTBA TEIIOThI, TOJIy4YEHHOTO BOJIOM KOMHATHOM

TeMIneparypbl (PUKCUPOBAHHOW Macchl, B KOTOPYIO OMYLIECH HArpeThlii MWJIMHAP; KOJIWYECTBA TEIUIOTHI, OTAAHHOTO

2.15
HarpeThiM IHJIUHIPOM, MOCJE OMyCKaHMs €ro B BOJAY KOMHATHOH TeMIIepaTyphl; OTHOCHUTEIILHOW BIIAYKHOCTH BO3IyXa;
yZeIbHOM TeII0TH IU1aBIeHUs Jbaa. VccnenoBaHre H3MEHEHHUs TEMIIEPaTypbl BOJbI IPU PA3JIUYHBIX YCIOBUSX; SIBICHUS
TETIO00MEHA TPU CMEIIMBAHUH XOJIOTHOW M TOPsIYeii BOJIBI; TIpOIIecca UCIIapeHUs

516 Qu3uueckue a61enus 6 npupooe: TOBEPXHOCTHOE HATSHKEHUE U KaWJUIIPHBIC SBJICHUS B IPUPOAE, KPUCTAIIBI B IIPUPOJE,
uznydenue CoiHIa, 3aMep3aHue BOAOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUe pOChI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoiicmea: KalWUISAPBI, TPUMEPHl HCIOJIB30BAaHHUS KPUCTAJUIOB, JKUIKOCTHBIA TEPMOMETp, IaTYHK

2.17 TeMIIepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS IOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOMHA, IBUTATEIb BHYTPEHHETO
CTOpaHus

3 OJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 OnexTpuzanys Tel. J[Ba Buaa 3JIeKTpUUECKUX 3apsJIOB

3.2 B3anMopeicTBre 3apsykeHHbIX Tell. 3akoH KynoHa

33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia




Onekrpuueckoe nose. Hanpsok€HHOCTH 3nekTpuueckoro mnosid. [IpuHIMn cynepno3uuuy 3J€KTpUYECKUX moJed (Ha

3.4
Ka4eCTBEHHOM YPOBHE)
15 Hocurenu nsiekTpudeckux 3apsAnoB. JeHCTBUE HIIEKTPUYECKOrO IOJS Ha JJIEKTpUYecKue 3apsabl. lIpoBonHukM u
JUDJIEKTPUKH
[TocTosiHHbIM 2nekTpuuecKkuil Tok. [leiicTBus anexkTpuueckoro Toka. Cuna toka. Hanpsbxenue.
I=q/t, U= A/
3.6
DIEKTPUYECKOE COIIPOTUBIICHUE. Y AEIBHOE AIEKTPUUECKOE COIIPOTUBIICHHUE:!
3.7 R =pl/S
3.8 3akoH OMma a5 y4acTtka snekrpudeckoit nenu: = U/R
ITocnenoBarenbHOE COEAUHEHHUE IPOBOIHUKOB:
I,=1,: U=U;+U,: R=R +R,
3.9 [TapayienpHOE COEAUHEHNE TPOBOIHUKOB PABHOI'O COIIPOTUBIICHUS:
U=U;I=I+1;R=2.
2 2 B
CwmenranHble COETMHEHUS TPOBOTHUKOB
3.10 PaboTa u MmoutHOCTH 35ekTpuueckoro Toka. 4 = Ult, P = Ul




3akon J[xoyns — Jlenia:

3.11 0= 12 ‘R-t
3.12 OmnbIT IpcTeaa. MarHuTHoE o€ TPsIMOro MPOBOJHHUKA ¢ TOKOM. JINHUM MarHUTHOW UHAYKIUU
3.13 MaruuTtHoe noJjie IOCTOSHHOr0 MaranTa. B3anmMonelicTBre MOCTOSIHHBIX MAarHUTOB
3.14 JleficTBHEe MarHUTHOTIO IOJIsI HA IPOBOJAHUK C TOKOM
3.15 Omnebitel @apazes. SABnenue snekrpoMarnuTHoM uHAYKUUU. [IpaBuno Jlenna
Ipaxmuyeckue pabomul
H3mepenue 3eKTpuYecKoro COMPOTUBICHUS PE3UCTOPA; MOIITHOCTH IEKTPUIECKOTO TOKA; pabOThI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, JTAMIIOUYKa), OT HAIMpPSIKEHHs Ha
3.16 KOHIIaX TPOBOJHUKA; 3aBUCUMOCTH COMPOTHBIICHUS] OT JUIMHBI TMPOBOJHUKA, IJIOMIATXA €ro MOMEPEYHOTO CEUYCHHUS M

YACIBHOT'O COIIPOTUBJICHU.
HpOBepKa nmpaBujia JJisd SJICKTPUICCKOr0 HANPSIKCHUS PU MOCICA0BATCIbHOM COCANMHCHUN MTPOBOJHUKOB; IIpaByJIia IJIsd

CHJIBI DJICKTPHUYCCKOI'0 TOKA IpH NapaJICIIbHOM COCAUHCHUN ITPOBOJHUKOB (pe3I/ICTOpLI n naMnqua)




Dusuueckue A6/1eHUs 8 npupode.‘ SJICKTPHUYCCKUC ABJICHHA B aTMocq)epe, SJICKTPHUYCCTBO XUBBIX OPraHU3MOB, MAarHuTHOC

317 noje 3emiu, apeid MoMocoB, pojb MArHUTHOTO MOJIS JUISL )KU3HHU Ha 3eMile, OJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKON, aMIEpPMETp, BOJIBTMETP, PpeocTaT, CUYETYUK 3JIEKTPUUYECKOM SHEepruw,

3.18 AIIEKTPOOCBETUTENbHbIE NPUOOPHI, HarpeBaTeNbHbIE AIEKTPONPUOOpPHI (IPUMEPHI), SJIEKTPUUECKHUE IPEIOXPaHUTENH,
3JIEKTPOMArHUT, 3EKTPOJBUTaTENb IIOCTOSHHOIO TOKA, TEHEPAaTOpP OCTOSTHHOT'O TOKa

3.19 OneKTpoMarHuTHeie BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJH

3.20 JlyueBas mopnenb ceta. IIpsMonuHeiiHoe pacipocTpaHeHHE CBETa

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Tpenominienue cBeTa. 3aKOH MPEIOMIIEHHS CBETA

3.23 Jucnepcus cseta

3.24 Jlunza. Xop nydeit B iuaze. ®okycHOe paccTosiHUE JTUH3BL. Ontuueckas cuiia JuH3bl: D = 1/F

3.25 ['na3 xak ontuyeckas cucrema. Onruyeckue npuoopsl




Ilpaxmuueckue pabomul
N3mepenne onTHYeCKOi CHIThl COOMpPAOIIEH THH3BL, (POKYCHOTO PACCTOSIHUS COOMparomeit TUH3HI (TI0 CBOMCTBY PaBEeHCTBA

pa3MepoB IpeaMeTa U U300paskeHus1, KOTa MpeMeT pacloaokeH B IBOMHOM (poKyce), moKazaTes MpeIoMIICHHS CTEKIa.

3.26
HccnenoBanne cBoWcTBAa HM300pakeHUs, MOJYYCHHOTO C IOMOIIBIO COOHMpAIONIeH JIMH3bI, W3MEHEHUs (POKYCHOTO
paccTosHUSL ABYX CIIOKCHHBIX JIMH3; 3aBHCHUMOCTH YIJIa MPEIOMIIEHUs CBETOBOTO Jyya OT yrja MaJeHUs Ha TpaHUIle
«BO3JTyX — CTEKIIO»

327 Qusuueckue asnenus 6 npupooe: 3armenusi Connua u JIyHbl, [BETa TeJ, ONTUYECKHE SBJICHUS B aTMocdepe (IBeT Heba,
pedpakius, pagyra, MUPax)

3.28 Texnuueckue ycmpoticmea: OYKH, IEPUCKOII, POTOAINIAPAT, ONTHICCKHE CBETOBO/IBI

4 KBAHTOBBGIE ABJIEHUA

4.1 PannoaktuBHOCTH. Anb(da-, 6eTa-, raMMma-uziydeHus. Peakiuu anbda-u Oera-pacnama

4.2 OmneiTel Pezepdopaa no paccesnuto anba-yactuu. [lnanerapuas moaens atoma

4.3 Cocras aromHoOro sapa. M3oromst

4.4 [Tepuon momypacmnanga aTOMHBIX SiIEp

4.5 SnepHble peakny. 3aKOHBI COXPAHEHUS 3apsI0BOT0 U MAaCCOBOTO YHCEN




4.6

Qu3uueckue sA61eHUA 6 npupode: €CTECTBEHHBIN PaAMOAKTUBHBIN ()OH, KOCMHUYECKHE JIyUH, PaJUOAKTUBHOEC H3JIyuCHUE

IIPUPOAHBIX MUHEPAJIOB, ,Z[CP'ICTBPIG PaaruOaKTUBHBIX I/ISJ'IyLIeHI/Iﬁ Ha OpraHusM 4YC€JIOBEKa

4.7

Texnuueckue ycmpoﬁcmea: CIICKTPOCKOII, I/IHI[I/IBI/II[yaJ'IBHHﬁ JO3NMETP, KaMEpa BI/IJ'IBCOHa, AAC€pHasd SOHEPreTuka




YYEBHO-METOINYECKOE OBECIHHEYUEHHUE OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusznka: 7-i kiacc: 0a30BbIN YPOBEHB: YUeOHHK; 3-¢ uznanue, nepepadorannoe [lepreimkun M1.M., iBanos A.U.
AxknmonepHoe o6miectBo «M3marensctBo «IIpocBemenue

» Gusuka: §8-i1 kacc: 0a30BbIA YPOBEHB: YUEOHUK; 3-€ u3ganue, nepepadorannoe [epsimkun .M., iBanos A.N.
AxuuonepHoe odiectBo «M3aaTenscTBo «lIpocBerienue»

» dusuka: 9-i1 kace: 0a30BbIN YPOBEHb: yueOHUK; 3-¢ uznanue, nepepadorannoe [lepoimkun .M., I'ytHuk E.M.,

Npanos A.U. u ap. Akimonepnoe o6miectBo «M3marensctBo «IIpocBemienne

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET: Bu6nuorexa [IOK

https://m.edsoo.ru/ff0b0c32

1.bubnnoreka I{OK https://m.edsoo.ru/ff0b0c32

2. http://markx.narod.ru/pic/-pu3uka B mIKoJe.

3. http://festival.1september.ru/articles/-dectuBanb negarorudeckux uaei « OTKPBHITHINA YPOK».

4. http://www fizika.ru/-caiit 11t yuureneil U3MKU U UX yUEHUKOB.
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