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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOTO OOIIEro o0pa3zoBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHHWI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MNpPOTpaMMBbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM ¢eaepaibHOi paboueli MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yue6Horo npeamera «dDuzukay.

Copepxanue mnporpaMmbl 1O (U3MKe HaMpaBieHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOy4YaroUIUXCsi M OpraHu3aluio0 H3y4YEHUS
¢u3MKy Ha JAESITENbHOCTHON OCHOBe. B mporpamme mo (u3uke y4YHTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu TpedoBanuiit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOyUEHHs, a TAKKe
MEXIIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00IIeT0 00pa30BaHUAI.

[Tporpamma no (u3uKe ycTaHaBIMBAET paclpeesieHue yueOHOro MaTepuana
no rojgam oOydeHus (MO Kjaccam), IpejaraeT NpUMEPHYIO MOCIeA0BaTeIbHOCTD
U3YUYEHUS T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroUXCsl.

[Tporpamma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUS METOAUYECKOU
MOMOUIHM YYUTEIIO B CO3/IaHNU pabouel MporpaMMBbl 10 y4eOHOMY IIPEeIMETY.

®du3zurka sBIIETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEAMETOB, MOCKOJbKY (U3MUECKHE 3aKOHBI JIeKaT B OCHOBE IPOILIECCOB U
SBJICHUN, HW3y4YaeMbIX XHUMHEH, OHoJIOrHel, acTpoHOMUEW U (u3nUeCcKou
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTHHY MHpa,
npenocTaBisieT HauOosee siCHble OOpas3ibl MPUMEHEHHS HAyYyHOTO METO/a
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa W3 TJaBHBIX 3a/lay (PU3MYECKOro 0O0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsi COCTOMT B (POPMHUPOBAHWUH €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE TpEaAIoiaraeT OBJIAJEHUE
CIENYIOIIMMHA KOMIIETEHTHOCTSIMHU, XapakTEePU3YIOIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATDH SBICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e UHTEPHOPETHPOBATH  JIAHHBIE WM  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJISl OJTy4eHHs BBIBOJIOB.

[lenmn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBanusi ydeOHoro mnpeaMera «@Pusuka» B
oOpa3oBaTenbHbIX oOpranm3zanusx Poccuiickoit ®epepanuu, peamu3yOUX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelIEHUEM



Komnernn Munucrepcrsa npocemienust Pocculickoii @enepanuu (MpoToKoJ OT 3
nexadpst 2019 r. No [TK4BH).
Hean usyyeHus pu3uKuU:

nproOpeTeHHEe HHTEpeca W CTPEMJICHHS OOYYalOIIUXCS K HAay4dHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HHTE/UICKTYaJbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe MIO3HAHUS U (POpMHpOBaHUE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHS KaK pe3ysibTaTa H3y4eHHUs
OCHOB CTPOCHHS MaTepuu M (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHHH O  BO3MOXHBIX  chepax  Oyaymiei
1po(heCCHOHATILHOM JIeATEIBHOCTH, CBI3aHHON ¢ (PU3UKOM, MOArOTOBKA K
JabHeNIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrkeHHe 3TUX IeJIed MporpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO
o0mrero oopa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONTNX 3a1aY:

OpUOOpETEeHNE 3HAHUM O JUCKPETHOM CTPOCHHMU  BEIECTBA, O
MEXaHUUYECKUX, TEIUIOBBIX, DJJIEKTPUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSAX;

npuoOpeTeHrne YMEHHI OMHUCHIBATh U OOBSCHATh (PU3UUECKHE SBICHUS C
VICIIOJIb30BAaHUEM I10JIyYECHHBIX 3HAHUM;

OCBOCHHE METOJOB DELICHUSA IPOCTEHIIMX pPaCYETHBIX 3a7a4 ¢
UCIIOJIb30BaHUEM (duznyeckux MOZENen, TBOPYECKUX U
IIPAaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUI HAOMIOAATh MIPUPOIHBIEC SBJICHUS U BHITOIHATH OMBITHI,
nabopaTtopHble  pabOTbl U SKCIEPUMEHTAIBHBIE HCCIEIOBAaHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MHpoOpMaLueld PU3NIECKOTO COACPIKAHMUS,
BKJIFOUYasi THPOPMAIIIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIN3 U
KPUTHYECKOE OLIEHWBaHKE HH(POpMALUY;

3HaKOMCTBO €O c(hepamu npodeccuoHaIbHON AEATENbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAHHBIMM Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obOpa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 4aca B HeJIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hefeno), B 9 kiacce — 102 gaca (3 yaca B HeZelo).

[Ipennaraemsiii B mporpamMMe 1o (usmke nepeueHsp J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, YUUTENb JeJaeT BHIOOp MPOBEICHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYATBHBIX OCOOCHHOCTEU
00ydJaronmxcsi, CIUCcKa SKCIEPUMEHTAIBHBIX 3aJaHuil, TpeaIaraéMplx B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.



COIAEPKXAHUE OBYYEHUA
8 KVIACC

Pa3nen 6. TensioBble siBJI€HHUS.

OCHOBHBIC TIOJOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca u pa3Mmepsl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHOKHUHETUYECKON TEOPUH.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucramnuueckue u amopdusie tenaa. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJ HA OCHOBE TOJIOKEHUUA MOJEKYJISIPHO-KUHETUUECKOW TEOPUHU.
CmaurBaHue U KaOWUISIpHBIE ABJIEHUS. TEnnoBoe paciupeHre U CoxaTue.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUYKEHHS
gactull. BuyTtpennssi sHeprusi. CrnocoObl W3MEHEHHsS] BHYTPEHHEW DHEPTUU:
Temionepeaaya u COBEpILIECHUE paboTHI. Buasr TEIUIONEPEAAYM:
TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyUYCHHE.

KonmuaecTBo TemnoThl. YaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH H
TEIJIOBOE paBHOBECHWE. YpaBHEHHWE TeIIOBOTo Oamadca. [lmaBnenue wu
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YnaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEepHOTO
JIaBJICHUS.

BrnaxuocTts BO3myXxa.

DHeprusd TOIJIMBa. Y IeJibHAs TEIJI0Ta CTOPaHUs.

[Ipunuuner pabotsl TeroBbiX aBurarenei KIIJ[ TemmoBoro auratess.
TerioBble ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JIBUYKEHHUSI.

2. HabGmonenue nuddyzuu.

3. HaGnronenue sBiaeHu cMauuBaHUs U KalWJUISIPHBIX SIBJICHUH.

4. HaOmroneHre TerIoBOro pacuiupeHus Tel.

5. M3MeHeHue naBlieHUs ra3za MpU W3MEHEHHH OOBEMAa W HArpeBAaHUU WM

OXJIAXKJICHUU.

6. IlpaBuia nu3MepeHus: TeMIepaTypsl.

7. Buasl Terionepenayu.

8. OxJaxaeHHe MPU COBEPIICHUN PAOOTHI.

9. HarpeBanue mipu coBepiiieHur pabOThI BHEIITHUMH CHJIAMHU.

10. CpaBHEHME TEIUIOEMKOCTEMN Pa3IMUYHbIX BEIIECTB.

11. HaOmroienue KUIIEHUS.



12. HaGnrogeHme mocTosTHCTBA TeMITepaTyphl IPH TJIABJICHUH.

13. Moenn TeIIOBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnpITHI IO BBIPAIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WJIK caxapa.

3. OmpITHl IO HAOMIOACHUIO TEIUIOBOTO PACHIUPEHHS Ta30B, KUIKOCTEH M

TBEPABIX TEIL

4. OmnpeneneHue NaBIeHUs BO3AyXa B OaJJIOHE LITIPUIIA.

OnbITeI, AEMOHCTPUPYIOLIME 3aBUCUMOCTH JABJEHUA BO3IyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.

6. I[IpoBepka runotes3sl TUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmionenue wu3MeHEHUsT BHYTPEHHEW OSHEpPruM Tela B pesysbTaTe
TeruIonepeayu U padoThl BHEITHUX CHUJI.

8. HMccrnemoBanue SIBIEHUS TEIUIOOOMEHA TPU CMEIIUBAHUM XOJOJHOU U

ropst4eui BOJBL.

9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOAOW  IpHU

TEMJI000MEHE C HArPEThIM METATUYECKUM LUITUHAPOM.

10. OnpenesieHne yIeabHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoliecca HCnapeHusl.

12. OnpenesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3TyXa.

13. OnpenesieHne yIeabHON TEIUIOTHI IIABJICHUS JIbA.

Paznen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzauus Ten. J[Ba poaa 3JIEKTpUYECKUX 3apsioB. BzaummopeiicTBhe
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh CHIJIBI  B3aMMOJICHCTBUSA
3apSKEHHBIX TEJT OT BEJIUYUHBI 3aPs/I0B U PACCTOSIHUSI MEXKY TEJIaMM).

Onekrpuueckoe nojie. Hanpsx€HHOCTh 3iekTpuueckoro mnois. IIpuHumn
CYNEPIIO3ULINH dTEKTPUUYECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIM 3JIEKTPUUYECKUM 3aps.
Crpoenue aroma. IIpOBOJHHUKM W JUAJEKTPUKU. 3aKOH  COXpAHEHUS
AIEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKa.
HcTouHuKN TMOCTOSIHHOTO TOKa. JIeMCTBUSL AJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHHUKA. YEIBbHOE COMPOTUBJIEHUE BeHlecTBa. 3akoH Oma
ans ydyactka uenu. IlocnemoBarenbHOe W mapajuieNbHOE — COSOUHEHHE
MIPOBOJHUKOB.



PaGora u MOIIHOCTH »ANeKTpUYecKOro Toka. 3akoH Jlxoyns—JleHua.
DNEeKTpUYECKre NN U MOTPEOUTETN dEKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[locTosiHHBIE ~ MarHuThl.  B3auMoAeiCTBHE  TMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarauTHoe nojie 3eMJIM U €ro 3Ha4€HUe ISl )KU3HU Ha 3eMII€.
OneiT  Opcrega. MarHutHoe 1oJie  3JEKTpUYECKOro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. Vcronb30BaHWE SJIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHIOPTE.

OnbiTel @apanes. SIBneHue 37eKTpoMarHuTHON MHAyKuU. [IpaBumno Jlenna.
DnexTporeneparop. CrocoObl  TMONy4eHHS ~ DJCKTPUUYECKON  DHEPIHH.
DNEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpauyuu.

DJIeKTpU3aLus TEll.
JIBa poJia 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICVCTBHE 3APSIKEHHBIX TEJL.
Y CTpONCTBO 1 JEHUCTBUE DIEKTPOCKOIIA.
DneKTpocTaTuuecKast HHAYKIHS.
3aKOH COXpAaHEHUS INEKTPUUECKUX 3aPSAI0B.
[IpOBOAHUKH U AUDIIEKTPUKH.
MopaenupoBaHye CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHMKHM TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B JKHUJIKOCTH.
. 'a30Bb11 pa3psn.
. I3mepeHune cuibl TOKa aMIIepMeTPOM.
. I3MepeHue 371eKTPUIeCKOro HampsHKEHUST BOJIbTMETPOM.
. Peocrar u mara3uH CONpOTHUBIICHUN.
. BzaumoeicTBre NOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3AEICHUs MOJKOCOB MarHUTa.
. MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
. OmbIT OpcTeaa.
. MarautHo€ noJjie Toka. DJIEKTPOMArHur.
. [elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
. DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.
. UccnenoBanue sBICHUS IEKTPOMATrHUTHON MHTYKIIUH.
. OnbrTel Dapajes.
. 3aBUCUMOCTb HaNpaBJICHUsS HHIYKIMOHHOTO TOKa OT YCJIOBUWA €ro
BO3HUKHOBEHUS.
. DNEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.
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Jlabopamopnsie padomul u onsimel.

1.

o v bk~ w

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneITel MO HAONIONCHUWIO DJIEKTPU3AIMK TeNl WHAYKIWEH W TIpu
CONPUKOCHOBEHUHU.

HccnenoBanre JEUCTBUS DIIEKTPUYECKOTO IO HA MPOBOJAHUKH U
JTUBJIEKTPUKHU.

COopka u mpoBepKa pabOThI IEKTPUIECKON IIEMH TOCTOSTHHOTO TOKA.
N3mepeHue u peryJinpoBaHUe CUJIbI TOKA.

N3mepeHne U peryJIMpoOBaHUE HAIIPSKEHHUS.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT
CONPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLIKE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJWHBI, IUIOIIAAXA MONEPEYHOTO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUN MPHU MOCIEA0BATEIBHOM
COEJMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jii CWIbl TOKa MPU MNapaJIETbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUECKOTO TOKA, HAYLIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTH  DJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIbI TOKA, UAYILIETO YE€pe3 JaMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ HarpeBares.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJs MOCTOSIHHBIX ~MAarHMTOB MpU  HUX
00BEeTMHEHNH U PA3JICIICHIH.

HccnenoBanne NeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIWE 3aBUCHUMOCTh CHIJIBI  B3aUMOJIEHCTBUS
KAaTyIIKd C TOKOM M MarHuta OT CWJIbI TOKAa W HanpaBJEHUS TOKa B
KATYIIIKE.

N3ydenue neiicTBUSI MArHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBaHue 1 uzydeHue paboThl AIEKTPOIBUTATENS.

N3mepenue KIIJ anekTpoaBUraTeibHONM YCTAHOBKH.

OmnbITEI 1O HKCCIEIOBAHUIO SIBIICHUSI BJIEKTPOMArHUTHOW WHAYKIIUU:
UCCIIEIOBAHUE W3MEHEHUM 3HAYEHUS] W HAIpPaBIICHUS WHIYKIIMOHHOTO
TOKa.

9 KUIIACC

Pasznea 8. Mexannueckue sIBJICHHUS.



Mexanuueckoe JABwkeHue. MarepuanpHasg Touyka. (Cuctema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOT0 JBWKEHUSA. PaBHOMEpHOE NpPSIMOJMHEWHOE
nBrkeHrne. HepaBHoMepHOe npsMonuHelHoe aBuwxkeHue. CpeaHsas U MTHOBEHHAs
CKOpOCTB T€Ja TP HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOsMHEHHOe naBmkeHue. (CBoOoaHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBMkeHHME MO OKpyx)HOcTU. Ileprog m wacrota obpaieHus.
JIuneiiHas u yriaoBas cKOpocTh. LIEeHTpOoCTpeMHUTENBHOE YCKOPEHHE.

ITepsoiii 3ak0H HbptoToHA. BTopo#t 3akon HeroTtoHa. Tpetui 3akon HerotoHa.
[IpyHUIMT Cynepno3uLnn CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujia TPEHUSI CKOJIbXKEHUS, ChUla
TPEHUS NIOKOS, IPYTHE BUJIbI TPEHHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOpEHHE CBOOOIHOTO
najgeHus. J{Buxenue mianeT BOKpyr ConHua. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue marepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OCBIO BpaleHusi. MOMEHT cuiibl. LIeHTp TskecTH.

Nmvnynbc tena. M3menenne mmmyiibca. UMnynbe Cuiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTHBHOE JBUKEHHE.

Mexanuyeckas paboTa W MOIIHOCTb. PaboTa cui TSKECTH, yHpPYroCTH,
Tperust. CBsi3b dHEpruu u padotel. [loTeHnnanbHas sHEprus Tena, NOJHSATOrO Hal
MIOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW SHEPIUU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaGmroneHne MexaHM4eCKOro ABM)KEHUS TeJla OTHOCHTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHEHME NYTE€ W TPACKTOPUM MABUKEHUS OOHOTO M TOrO XK€ Tela

OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA.
N3mepeHre CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccenenoBanne Npu3HaKkoOB PAaBHOYCKOPEHHOIO IBUKEHUS.
Hab6nroaenue nBM>KEHUs Tella MO0 OKPYKHOCTH.
Habnrogenne MexaHMueCKuX SIBJICHUM, MPOUCXOSIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM H YCKOPEHHOM JBHYKEHUU
OTHOCHUTEIIbHO KaOnHeTa (hU3HKH.
7. 3aBUCHMOCTb YCKOPEHHs Tejla OT MAacChl T€la W JEUCTBYIOLIECH HA HETO
CUJIBL.
Hab6nronenue paBeHCTBa CUIT PU B3aUMOJICHCTBUM TEJL.
M3meHenue Beca Tesa pyu yCKOPEHHOM JBHKECHUH.
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10. [Iepenaya nmmyJsibca Npyu B3aMMOJIEVCTBUHN TEIL.

11. [Ipeobpa3zoBanust SHEPTUM NPU B3aUMOACUCTBUU TEL.

12. CoxpaHEeHHE UMITYJIbCa MIPU HEYIIPYTrOM B3aUMO/ICUCTBUMU.

13. CoxpaHeHre UMITYJIbca MPpU a0COIIOTHO YIIPYTroM B3aUMOJICHCTBHH.

14. HaGnroeHue peakTUBHOTO JIBUYKEHUSI.

15. CoxpaHeHre MEXaHHIECKOW SHEPTUH MPU CBOOOTHOM TIaICHUH.

16. CoxpaHeHUE MEXaHUYECKOIN SHEPTUU NP ABMKEHHUH Teja MOoJ1 IEUCTBUEM
PY>KUHBI.

Jlabopamopuvie pabomul u onvimeol.

1. KoHcTpynpoBaHue TpakTa A pa3roHa M NAIBHEHIIETO0 PaBHOMEPHOIO
JBH>KCHUS IAPUKA WIINA TEJICKKHU.

2. OmpeneneHne CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WIW JIBWKCHUS
HIapuKa 10 HaKJIOHHOW IUTIOCKOCTH.

3. OnpeneneHue yCKOpPEHHs Tela IMPU PABHOYCKOPEHHOM JBWKEHHH IIO
HAKJIOHHOM IIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHU MHPHU PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 Ha4aabHOU CKOPOCTH.

5. [IpoBepka rUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JABWKEHUH 0e€3
Ha4yaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsSAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MTPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. MccrnegoBaHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue ko PUieHTa TPEHUS CKOJIBKEHUS.

Ornpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU Telia
M0 TOPU3OHTAIBHOM MOBEPXHOCTH.

10. OnpeienieHne  pabOThl  CUJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a C
UCITIOJIb30BAHUEM HEIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3y4yeHue 3aKoHa COXPaHEHUSI SHEPTHUH.

Pa3nen 9. Mexanuveckue KoJjae0aHUs U BOJTHBI.

KonebarensHoe nmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHHI: TIEPHOT,
4acToTa, aMIUIUTyJa. MatemMaTuueckuil U NpyKUHHbIM MasTHUKH. [IpeBpamieHue
HHEPTUU MPH KOJIeOaTEeILHOM JIBHXKCHHH.

3aryxaomue — konebanus.  BoeiHyxkaeHHole — konebanus.  PezonaHc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHuueckux BoOJH. [IpomonbHbie W
nonepeyHble BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnuecKkue BOJIHbI B TBEPAOM TEJE, CEHCMUYECKUE BOIHBI.

3Byk. I'poMKkocTh 3ByKa M BbicoTa TOHA. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.



Jlemoncmpayuu.

1.
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HaGmonenue konmebaHuii Tenm Moa ACHCTBUEM CHJIIBI TSKECTH U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.

Habnroaenune BIHYKIEHHBIX KOJIEOAHHUM U pe30HaHCA.

Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJH (Ha MOJIEIN).
Hal6mronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimeol.

1.

7.

OnpeneneHne 4YacToThl W NEpUOJa KoOJI€OAHWH MaTEeMaTUYeCKOro
MasiTHUKA.

Omnpenenenre 4aCTOTHI M MEpUOAa KOJIEOAaHUH TTPYKUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH TEpUOja KOJIeOaHUH MOABEIIEHHOIO0 K HUTU
rpy3a OT AJUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJICOaHUH MPYKUHHOTO MasTHUKA
OT MAacchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH Tepuojaa KoyueOaHuil rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

OnpITbl, JEMOHCTPUPYIOUIME  3aBUCUMOCTh  Iepuojaa  KosieOaHuU
MPY>KUHHOTO MasiTHUKA OT MAacChl IPy3a U KECTKOCTU MPYKHUHBI.
H3mepenune yckopeHus CBOOOTHOTO MaICHHS.

Paznen 10. DiieKTpoMarHuTHOE 1MOJIe M 3JIEKTPOMATHUTHBIE BOJIHbI.

ONEeKTpOMarHUTHOE  MoJie.  OJJEKTpOMarHuTHele  BOiHBL.  CBolicTBa
AJIEKTPOMAarHuTHBIX BoOJIH. lllkanma sneKkTpoMarHUTHBIX BOJH. lcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa

CB€TaA.

Hemoncmpauyuu.

1.
2.

CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.
BoiHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1.

W3y4yeHne CBOWMCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOIIBI0 MOOHIBHOTO
tenedoHa.

Pa3gen 11. CBeToBLI€E SIBJICHHS.

JlyueBas  momens  cBera.  Mcrounukm — cBera.  IIpsamonunenHoe
pacnpoctpanenue cseta. 3atmenus ComnnHua u JIynsl. Otpaxenue csera. [lnockoe
3epKajio. 3aKOH OTPAKECHHUSI CBETA.



[Ipenomnenue cBeta. 3akoH mpesnoMieHUs cBeTa. llosiHOe BHyTpeHHee
OTpakeHue cBera. lcnmonp30BaHWE IIOMHOTO BHYTPEHHEIO OTPAXEHUS B
ONTHYECKUX CBETOBOAAX.

JIunza. Xox usywed B JumH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M Teneckona. I'ya3 kak onrtuyeckas cucrema. bim3opykocTs u
JAJIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B cmekTp. Ombitel HptoTona. CroxeHue
CIIEKTPaJIbHBIX LIBETOB. Jlucnepcust cBeTa.

Hemoncmpauyuu.
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[TpsiMosIMHETHOE PACTIPOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomydenue n300pakxeHnii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomienue cBera.

OnTuyeckuii CBETOBOJ,.

Xon ayueil B coOuparoliiei InH3e.

XO0J 1y4der B pacCEUBAOLIEH JIMH3E.

[Tommydenue n300pakxeHnii ¢ TOMOIIBIO JIUH3.

[Tpunuun aeiictBus GoroanmnapaTa, MUKPOCKOINA U TEJIECKOIA.

10. Mopenb riasa.

11. PaznoxkeHnue 0enoro cBetra B CIEKTP.

12. [TosmyyeHue 6e10ro cBETa MpHU CI0KEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimeol.

1.

HccenenoBanye 3aBUCUMOCTH yIila OTPAKEHUs CBETOBOTO JIyda OT YIUIA
NaJCHUS.

N3ydeHnne xapakTepuCTHK H300pakeHUs IIpeIMeTa B TNIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH yIJia MPEIOMIIEHUSI CBETOBOTO JIyda OT yIJIa
NIAJICHUS HA TPAHULIE «BO3LYyX—CTEKIION.

[Tonydenne n300pakeHU ¢ TOMOIILIO COOMPAIOIIEH JIMH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHUYECKON CHIIBI cOOHMparoeit
JIUH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

OnbITEl N0 BOCHPUATHIO LBETA MPEAMETOB MPU UX HAOIIOACHUM 4Yepe3
[[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OmnbiTel Pesepdpopaa u mianerapHas mojenb aroma. Mogenbs aroma bopa.
Hcnyckanue u norjiouieHue ceera atoMoM. KBaHThl. JInHelHyaThie CIIEKTPBI.

PaguoaktuBHOCTh. Anbda, OeTa- U ramma-usinydyeHus. CTpoeHUE aTOMHOIO

snpa.

HYKJ'IOHHaSI MOJACJIb aTOMHOI'O  sapa. H3oTomnkl. PaIII/IOElKTI/IBHBIC

npespaienus. [lepuon nonypacnana aTOMHBIX 1€p.



SAnepHbie peakiuu. 3aKOHBI COXpPAHEHHUs 3aps0BOIO U MAacCOBOTO YHUCEIL.
DOHeprus CBsI3UM aTOMHBIX sep. CBs3p Macchl W 3Hepruu. Peakuuu cUHTE3a U
nenenusd sinep. Ucrounuku sneprunt ConHIa U 3BE3I.

Snepnas sHeprervka. JleMCTBHS PAIMOAKTUBHBIX M3JIYYEHUW Ha KUBBIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CrnekTpbl U3TYyYEHHS U TOTIIOIICHUS.

2. CHexTpsl pa3MYHbIX Ta30B.

3. CnekTtp Bogopo/a.

4. HabmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTurka HOHU3UPYIOMNUX U3TyUCHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimeol.

1. HalnroneHue CrulonIHbIX U JIMHEHMUYAThIX CIIEKTPOB U3ITyYEHHUS.

2. HccnepgoBaHue TPEKOB: MU3MEPEHHE SHEPIUU YACTUIBI MO TOPMO3HOMY

nytu (o poTtorpadusim).

3. W3mepenue pagnoakTuBHOTO (POHA.

IToBTOPHUTEIHLHO-00001IIAKO I MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOYJIb MIPEAHA3HAYEH JJII CUCTeMaTH3alun
U 0000meHNs TPEAMETHOTO  COACP)KaHWsT W OMbITa  JACATEIHHOCTH,
PUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (GU3HKH, a TAKXKE I MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY 5K3aMeHY MO (Qu3MKe i O0y4aronuxcs,
BBIOPABIINX ATOT YYEOHBIN MpeaMET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIBI
NESATETLHOCTH, HA OCHOBE KOTOPBIX OOECTICUMBACTCS JOCTIKCHUE MPEIMETHBIX H
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOHOB MCCIEIOBAHUS
SBJICHMA TPUPOABl M TEXHUKH, OBJIAJEHUE YMEHUAMH OOBACHATH (pU3myeckue
SIBJICHUS, TPUMEHSISI TOJIydYEHHbIE 3HAHMS, pellaTh 3aJayd, B TOM YHCIE
KA4E€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIEC.

[IpuHIMNIMANBEHO ACATEIBHOCTHBIA XapakKTeP JaHHOTO pasliena peain3yeTcs
32 CY€T TOro, 4YTOo OOYYArOUIMECs BBIMOJHSAIOT 3aJaHUs, B KOTOPBIX WM
npeaiaraeTcs:

HA OCHOBE TIOJIyYECHHBIX 3HAHUW pacro3HaBaTh W HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPOJIC U TOBCEAHEBHOM JKU3HU;

UCITI0JIb30BaTh HAYYHbIE METO/IbI MCCIIEOBaHUSI (PU3MUECKUX SIBICHUHN, B TOM
YUCJIE 1JIA POBEPKU TUIOTE3 U MOIYUYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4HbIE OCHOBBI HamOOJEE BAXKHBIX JOCTUKEHUH COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTUUECKOTO HUCII0JIb30BAHUS PA3JIMYHBIX UCTOYHUKOB



HHEPIrUM Ha OCHOBE 3aKOHA MPEBPAILECHMS M COXPAHEHHs BCEX M3BECTHBIX BHUJIOB
DHEPIUU.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3MKU Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HANpPaBIEHO

Ha JOCTHKEHHUE JINYHOCTHBIX, METAPEAMETHBIX M IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare uzyueHnus GuU3MKU Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyyatouierocs OyayT cOpMUpOBaHBI CIEAYIOUIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOro BOCIIMTAHUS:

- IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(hbU3MYECKOM HAYKU;

- LIECHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUHN OOIIECTBEHHO 3HAYMMBbIX U
ATHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHHIA
(bu3uKwy;

- OCO3HAaHHME BAXHOCTH MOPAJIBHO-ITUYECKUX NPHUHLHIIOB B JESITEIBHOCTH
YY€HOTO;

3) 3¢TeTHYeCKOro BOCIIUTAHUS

- BOCIIPUSITUE ACTETUYECKUX KAYeCTB (PU3NYECKOM HAyKHU: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS

- OCO3HAaHUE NEHHOCTH (U3MUECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MMPA, OCHOBBI Pa3BUTUS TEXHOJOTHMH, BaXKHEHMIIEH COCTABIIAIOIIEH
KyJbTYpBHI,

- pa3BUTHE HAay4YHOM JHOOO03HATEIBHOCTH, MHTEpEca K MCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHMs  KYJbBTYpPHI  3A0POBbS MU  3MOLMOHAJBLHOIO
Os1aromoJryuus:

- OCO3HAaHHE IIEHHOCTH 0€30MacHOro oOpa3a JKHU3HM B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaKHOCTH HpaBWJ O€30IIaCHOrO0 MOBEAEHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBHIM O0OPYAOBAHHUEM B
JOMAIIHUX yCJIOBUSAX;

- c(OpMHUPOBAHHOCTh HaBbIKa pe(dexkcuu, NpU3HAHUE CBOETO IpaBa Ha
OLIMOKY U TAaKOT'O K€ IIpaBa y APYroro 4ejaoBeKa;

6) TPy10BOIr0 BOCTIMTAHMS

- AKTMBHOE Yy4YacTHE B PELIECHUM MPAKTUYECKHUX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNbHON  OpraHW3allid, TOpoJa, Kpas) TEXHOJOTHMYECKOW U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM YHCIE M (PUIUUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHUIO MPO(ECCHid, CBA3aHHBIX C (PU3UKOI;

e 7)3K0JI0TH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALUA HA NPUMEHEHUE (PU3NYECKUX 3HAHUW JUId pEIIEHUs 3aJad B
o0JacTh OKpY’Kalolled Ccpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MO>KHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOTO XapakTepa HKOJIOTMYECKHX IMpoOJeM M IMyTel ux

peleHus;

e 8) amanTanum K M3MEHSIIOIIUMCH YCJOBHSM COLUMAJIBbHON W NMPUPOIHOH
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJICHCTBHUU TPU BBHIMOJHEHUU HWCCICIOBAHUN U
NPOEKTOB (DM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTh OMNBITY M 3HAHUSAM
APYTHX,

e - TIOBBIICHHE YPOBHA CBOCH KOMIIETEHTHOCTH YEPE3 MNPAKTHYECKYIO
NEATENBHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie GOPMYIUPOBATDH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSX;

e - OCO3HaHME AEPUUUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JaCTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO PA3BUTHS B MNPUOOPETEHUH HOBBIX (UINYECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM UHUCJIE C UCIIOJIb30BAHUEM (PU3NYECKUX 3HAHUM;

e - OIICHKA CBOMX JCUCTBHM C YYETOM BIUSHMS HA OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX INI00ABHBIX TIOCTIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte OCBOEHHS TpOTpaMMbl MO (U3UKE Ha YpPOBHE OCHOBHOTO
ob1iero oopazoBaHus y oOydaromierocs OyayT copMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YUEOHBIC JEHCTBUA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIE  JCHCTBUSA, PETYJISTHUBHBIC
yYHHUBEpCaIbHbIC yUeOHbIC TCHCTBHUS.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue aeicTBUA:
e BBIABIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(ssBNIEHU);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIUNA, OCHOBAHHMS JIJIS
000011IeHNS ¥ CPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH Y MTPOTHBOPEUYMS B paCCMAaTPUBAEMbIX (haKTax,
JAHHBIX W HAOJIFOICHUSX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;
BBISIBJISITH TTPUYMHHO-CJICAICTBEHHBIC CBS3M TMPH W3YYCHUU (U3NYECKUX
SIBJICHUI ¥ MPOIIECCOB, JIeTIaTh BBIBOJABI C UCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3NIECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO0 pelieHuss ydeOHOH ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJIBKMX BAapHAHTOB pEIICHHUsS, BHIOOpP Hambosee
HOJIXOJISIIIETO ¢ yYETOM CAMOCTOATEIBHO BbIICICHHBIX KPUTEPHUEB).

Ba3oBble ucciaeaoBaTe/LCKHeE JeCTBUA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
HIPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOKHBIH
¢u3nyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENO0BaHHE (PU3MUECKOTO
SIBJICHUS;

OLICHWBATh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIHIo,
HOJYYEHHYIO B XOJI€ UCCIIeIOBaHUS WIIM DKCIICPUMEHTA;

CaMOCTOATENBHO (HOpMyTUpOBaTH 0000IIEHUS M BBIBOJBI IO pe3yJIbTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICIOBAHMS,

IPOrHO3MPOBATh BO3MOXKHOE  JajibHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKXKE BBIABUTaTh MPEAIOJIOKEHHS 00 UX pa3BUTUU B HOBBIX
YCIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

IPUMEHATH Pa3IUYHbIE METObl, MHCTPYMEHTHI M 3aMPOCHI MPU MOUCKE U
orOope MH(MOPMALMU WM JAHHBIX C Y4ETOM MPEIOKEHHONW ydeOHOU
dusnueckoil 3anauu;

aHATM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAIbHYI0 (QOpMy MpeaCTaBICHHUSA
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JruarpaMMamMu, HHOU rpaduKoil U X KOMOMHAIUAMHU.

KoMMmyHMKaTHBHBIE YHUBepPCcAJIbHbIE YueOHbIe NeiCTBUA:

B XOJIe OOCYXKIEHUs y4yeOHOTro Marepuana, pe3yJIbTaToB JIA0OPaTOPHBIX
paboT 1 POEKTOB 337]aBaTh BOMPOCHI TI0 CYIIECTBY 0OCYKIAeMOM TEMBI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJadd W IOAJCpKaHUE
0J1aroKeJaaTeJIbHOCTH OOIICHMS,

COTIOCTABIIATh CBOM CYXJIECHHUS C CYXICHUAMH JPYTHX YYaCTHHKOB
nuanora, OOHapy)KMBATh Pa3IMYUE M CXOACTBO MMO3HIIHI;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOJIMYHO NMPEICTABIATh PE3yIbTaThl BHIIOJHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnIEeprMEHTa, UCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTb W HCHOJb30BaTh  INPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUYaIbHON pabOThl MNpPU PEIIEHUH KOHKPETHOW (PU3NYECKOU
po0JIeMBI;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JMOCTHKEHUIO: paclpeiessiTb poiH, OoO0CYXIaTh IpPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFO/IEH;
BBITNOJIHATH CBOIO 4acTb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yjbTara Mo
CBOEMY HANpABICHUIO M KOOPAWUHUPYS CBOU JAECHUCTBUSA C JAPYTMMHU
YIEHAMH KOMaH/bL;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIaja B OOLIMI NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIBHO CPOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHbIC YHMBepcaJbHbIe y4eOHbIe NeiCTBHUSA

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyaIHsX, TPEOYIOIIUX
JUI pelieHus (pU3NYECKUX 3HaHU;

OPUEHTHPOBATbCA B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pEUICHUH
(MHOUBUOYallbHOE, NMPUHATUE PEIIEHUs B Ipylle, NPUHATHE pEUIeHUH
rpyIIon);

CaMOCTOSITENIbHO COCTaBIISATh AITOPUTM PEIIeHUsT PU3NUECKON 3a/1a4u WIH
IUTAHAa MCCIICJIOBAHUA C Y4YETOM MMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MO>KHOCTEMH, apryMEHTUPOBATh MPEJIaraéMble BaApUaHThl PEILICHUN;
Jienath BbIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJIl:, AMOIUOHAJIbHbIN HHTEJIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYAallMU U NPeAJiarath jiaH e€ U3MEHEHUs;
OOBACHATH MPUYMHBI  JTOCTMOKEHUS  (HEJOCTHXKEHHUS)  Ppe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY NPHUOOPETEHHOMY OTIBITY;

BHOCHUTbh KOPPEKTUBBI B ACSATEILHOCTh (B TOM YHUCIIE€ B XOJ BBIOJIHEHUS
GU3MYEeCKOTO WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBILIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIMOOK,
BOZHUKIINX TPYIHOCTEMH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;

CTaBUTH ce0sT HA MECTO JIPYroT0 YEIOBEKAa B XOJE CIOpa WM JUCKYCCUH
Ha Hay4YHYIO TeMY, TIOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOTo;
PU3HABAaTh CBOE MPaBO Ha OMIMOKY MpU pelieHuu (PU3NYECKUX 3a/1ad WU
B YTBEP)KJICHUAX HA HAYUYHBIE TEMbI U TAKOE K€ MPABO APYIoro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydenus B 8 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHUIA:

UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKECHHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKUE U
amMmop(HbIe Te€Ja, HACBILEHHBIH U HEHACHIIICHHBIN Map, BIIAXXHOCTb
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSSI SHEPIUs, TEIUIOBOM JBUraTelb,
AIIEMEHTAPHBIN AIEKTPUUYECKHUI 3apsijl, NEKTPUUECKOE I0J€, MPOBOIHUKI
U TUBJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUHN TOK, MArHUTHOE TOJIE;
pasnuuath SIBIEHUA (TEIJIOBOE pacIIMpEeHHE W C)KaTHe, TeIlonepesaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAIWUIAPHBIE SIBJIEHUS, UCHApEHUE,
KOHJIEHCAls, IUIABJIEHUWE, KpHUCTAJUIM3aluus (OTBEpAEBAHME), KHUIIEHUE,
TeIuIonepeaaya (TermIonpOBOJHOCTb, KOHBEKLUS, U3ITy4YECHHE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA]0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJECHCTBHE MArHUTOB, JCHCTBHE
MarHUTHOTO IOJS Ha MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKLWS)
[0 ONHMCAHWI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaThb NPOSIBICHUE M3YYEHHBIX (PU3UUYECKUX SIBICHUH B
OKpYXKalolleM MHpE, B TOM YHCIE (PUINUYECKUE SIBICHUS B IPUPOAE:
NOBEPXHOCTHOE HATSKEHUE W KaNWULIPHBIE SBJIEHHS B MPUPOJE,
KpUCTaJUIbl B Hpupoae, usiydeHue CoaHua, 3amMep3aHue BOJOEMOB,
MopcKue 0pu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES], CHETa, SJIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, 2JIEKTPUUECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE
nosie 3eMiH, Apeld MoMocoB, poilb MAarHUTHOTO MOJS AJS JKU3HH Ha
3emuie, NOJISIPHOE CUSIHUE, IPU 3TOM NEPEBOJNUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACISATH CYIIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUIUUECKUX
SIBJICHUU;

ONUCHIBATh U3yUYEHHBIE CBOMCTBA TeJl U (PU3UUYECKUE SIBJICHUS, UCIIONb3YS
¢usnyeckrue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSSA SHEPTHUS, KOJIUYECTBO
TEIUIOTHI, YJENbHAs TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUIaBJICHUS, YJE€lbHAsl TEIJIoTa IapooOpa3oBaHus, yJelbHas TEIIoTa
CrOpaHMsl TOIUIMBA, KO3(PPUIMEHT TNOJE3HOTO JEHCTBUS TEIUIOBOU
MAalIMHbI, OTHOCHUTEIbHAs BJIAXKHOCTb BO3/AyXa, JJIEKTPUUECKUN 3apsf,
cuja TOKa, 3JIEKTPUYECKOE HANpsHKEHHE, CONPOTUBJIEHUE IMPOBOJIHMKA,
yAETbHOE  CONpPOTHBICHHWE  BellecTBa, paboTta M MOIIHOCTH
DJIEKTPUYECKOTO  TOKa), IpU OMNMCAHUM MPaBWIBHO  TPAKTOBATH
(u3MYECKUN CMBICII HCIIOJIb3YEMBIX BEJIMYMH, 00O3HAUEHUS U €IUHULIBI



bU3NYEeCKUX BEJIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTUMH BEIMYWHAMHU, CTPOUTH TpaduKu
W3YUYEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEITUIHH;

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3UYECKUE SBICHUS U MPOIIECCHI,
UCTIONB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISAPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIAI CYMEPIO3UIIMN TMOJeH (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJ1sl yyacTka 1enu, 3aKOH
Jbxoyns—JIeHia, 3aKkOH COXpaHEHHWs OSHEPIHH, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alHCHIBATH €r0 MAaTeMaTHYECKOE
BBIpQXCHHE,

OOBACHITh (U3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluii MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JTOTHYECKUX
IIaroB ¢ OMOpod Ha 1—2 W3y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuyéTHble 3amadyu B 2—-3 JEHCTBUSA, WCTONB3YsS 3aKOHBI U
dbopMymbl, CBSA3BIBAIONINE (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHAIN3a
yCIIOBHUSI 33/1auydl 3alMChIBaTh KPATKOE YCIOBUE, BBISBIATH HEIOCTATOK
JaHHBIX N7 pemieHWsl 3aJadd, BBIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOOXoauMBbIe JUIsi €€ pemieHus, MPOBOIUTHL PACUETHl M CPAaBHUBATH
MOJTy4YeHHOE 3HaYCHNE (PU3NYIECKON BETUYNHBI C U3BECTHBIMH JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3MYECKUX METOMOB, HCIONB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIICIATH
IPOBEPSIEMOE  TIPEIIONOKEHNE, OICHUBATh IPABWIBHOCTh MOPSIKA
MIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

MPOBOJUTh OMBITHI MO HAOMIONCHWIO (U3WYECKUX SBJICHUA WU
Gu3NYECKUX CBOWCTB TN (KANMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero 00béMa, TeMrepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUM OT LBETAa H3Iydyaronied (MOrJIOMIAOIIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTH U
wiomaan e€ TOBEPXHOCTH, OJJICKTPH3aIlMs Tel W B3aUMOICHCTBHUE
DIIEKTPUYECKUX  3apsoB, B3aMMOJCHCTBHE TMOCTOSHHBIX MAarHUTOB,
BU3yaJHM3allisl MAarHUTHBIX TIOJEH TIMOCTOSHHBIX MAarHWTOB, JEWUCTBUS
MAarHUTHOTO TIOJISI HAa TPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHWUTA,
CBOWCTBAa DJIEKTPOABUTATENII TIOCTOSHHOTO TOKa): (OpMyJIupoBaTh
poBepsieMbIe MPEANOIOKEHHS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHus, OTUCHIBATH XOJI OTIBITA H (POPMYITHUPOBATH BHIBOIBL;
BBITIONHATh ~ MPSIMBIE  W3MEPEHUS  TeMIepaTypbl, OTHOCHTEIHHOU
BJIQXHOCTH BO3/yXa, CHUJbl TOKa, HAIMPSHKEHUS C WCHOJIb30BAaHUEM



aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3MYECKUX BEIMYHUH, CPaBHUBATH
pe3yabTaThl U3MEPEHUN C YIETOM 33JIaHHON aOCOTIOTHOM MOTPEITHOCTH;
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OAHOU (PU3MUECKON BEIMYHUHBI OT
JPYro C  UCHOJIb30BAaHUEM TMPSMBIX  HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUJIOMIAJXd MONEPEeYHOTO
CEUYCHUS U YACITHHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYIIEr0 d4Yepe3 TMPOBOAHHWK, OT HAMpsHKEHUS Ha  TMPOBOJIHHKE,
UCCJIEIOBAHUE TOCJIEIOBATEILHOTO W MapajlieIbHOTO  COEIUHEHUMN
IPOBOJIHUKOB): IJIAHUPOBATh HCCIIEIOBAaHUE, COOUPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUsI, CIeAys NPEJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH B BHIE TaOMUIl W TpaduKoB,
JIeaTh BBIBOJIBI IO PE3YIbTaTaM HCCIICIOBAHNS;

IPOBOJIUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKHX BEIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIEHUE MPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHHUPOBATh H3MEPEHHs, COOMpaTh
IKCIIEPUMEHTAJILHYIO YCTAaHOBKY, CIENysl MPEIJI0KEHHONW WHCTPYKIIMH, U
BBIYHCIIATH 3HAYCHUE BEITMYUHEI;

coOJr01aTh MpaBuUiia TEXHUKUA 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
000pyA0BaHUEM;

XapaKTEepPU30BaTh MPHUHITUIBI  JIEUCTBUS M3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONucaHud (B TOM 4YHCIE:
CHUCTEMa OTOIUICHHSI JJOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUMK OJIIEKTPUUECKOW HHEPruu, 3JIEKTPOOCBETUTEIbHBIE
npuOOpHI, HArpeBaTEIbHbBIC JECKTPONPUOOPHI (TIPUMEPHI), IIEKTPUUECCKUE
MIPEIOXPAHUTEITH, HIEKTPOMATHUT, JICKTPOABUTATENH TIOCTOSTHHOTO TOKA),
WCIIOJIB3YySl 3HAHUS O CBOWMCTBAX (PU3MUYECKUX SBICHUNW M HEOOXOIUMBIE
bu3nueckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENbHbBIC
npuboOpel MO CXeMaM ¢ CXEMaTUYHBIM PUCYHKaM (SKUJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEITh BHYTPEHHETO
CrOpaHHs, 3JEKTPOCKOM, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX
Hernen ¢ nocineoBaTeNIbHbIM U MapajiIeIbHbIM COSIMHEHUEM DJIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX IIETIEH;
NPUBOAUTh  NPUMEPHl  (HAXOOWTh  WH(MOpPMAIMIO O  TIPHUMEPax)
MPAKTUYECKOTO HCTOIL30BaHMs (DU3MYECKUX 3HAHWA B TOBCETHEBHOUN
KU3HU Il oOecnieueHrst 6€30MacHOCTU MPpU OOpallieHuu ¢ IpudopaMu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHS 370POBbS M COOJIIOJECHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPYIKAIOIIEH Cpejie;



OCYIIECTBIISATh MOWUCK HWHGOpMAIMK  (DU3UIECKOTO COACp)KAHUS B
WNHTepHeTe, Ha OCHOBE WMEIOIIMXCS 3HAHUNW © MyTEM CpaBHEHUS
JOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIACTATH  MHGPOPMAIMIO, KOTOpas
SIBJIICTCS IIPOTUBOPEUNBOI MJIM MOYKET OBITH HEJIOCTOBEPHOM;
WCITOJIB30BaTh MPHU BBITTOJTHCHUHM yYeOHBIX 3aJaHUN HAayIHO-TTOMYJISIPHYIO
JUTEPATYpy (U3MUECKOTO  CONIEpKaHUsS, CIPABOYHBIC MAaTepUabI,
pecypchl cetu MaTepHeT, BaneTs mpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHPOPMAIIUK U3 OJHOM 3HAKOBOH CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIC NMHUCHBMEHHBIE M KpPATKHE YCTHBIE COOOIICHUS,
0000miass uHPOpMaIMI0 W3 HECKOJIbKMX HCTOYHUKOB (PU3HUYECKOTO
COIepXaHUs, B TOM YHCIE MyOJUYHO TPEACTABISATh PE3yJIbTATHI
MIPOCKTHOW WJIM HMCCIICIOBATEIHCKON JESITEIIbHOCTH, MPU dTOM T'PaMOTHO
UCITOJIP30BaTh M3YUYCHHBIM TOHATHUHHBIA ammapar Kypca (U3HKH,
COTIPOBOX/IAaTh BBICTYIUICHHUE MPE3CHTAIUCH;

IpPU  BBHITIOJHEHWH YYEOHBIX TPOEKTOB W WCCICAOBAHUN (HU3UIECKUX
MPOIIECCOB pachpenemsiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
ITOCTaBJIEHHBIMU 3aJja4aMHM, CICINUTH 3a BBIIOJHEHUEM IIaHA JEHCTBUHA U
KOPPEKTUPOBAaTh €r0, aJCKBAaTHO OIICHHUBAaTh COOCTBCHHBIM BKJIA] B
NEeATEILHOCTh TPYIIIBI, BEICTPAMBAaTh KOMMYHHUKATUBHOE B3aMMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3pemaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUIA:

UCIIOJB30BaTh IMOHSATHS: CHCTEMa OTcuéra, MaTepuanbHas TOYKa,
TPAEKTOPUS,, OTHOCUTEILHOCTh MEXAHUYECKOTO IBMXKEHMS, Aepopmanus
(ympyras, mnjgacTu4eckas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTbh M NEPETPY3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEIO,
LEHTP TSKECTU TBEPAOIO TeJla, paBHOBECUE, MEXAHUYECKUE KOJICOAaHUs U
BOJIHBI, 3BYK, MH(pPa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalbHO30PKOCTh,
CHEKTPbl UCITyCKAaHUS U TOTJIOIIEHUs, ajb(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIBL, IAEPHAS SJHEPreTHKA;

pasnuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBHKEHUE, CBOOOJIHOE
NaJIEHUE TEJ, PABHOMEPHOE JIBM)KEHHE MO OKPY>KHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE ABW)KEHUE, KOJeOaTelabHOE IBMKEHHE (3aTyXarollue |
BBIHYK/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKEHHE
3ByKa, MPSMOJIMHEHHOE pAaCIpOCTPaHEHHUE, OTPAXKEHHE M IPEIOMIICHUE
CBETa, I0JHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOkKEHHE OEI0ro CBETa B
CHEKTp M CJOKEHHE CIEKTPaJbHBIX I[BETOB, JHUCIEPCUS CBETA,



€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
W3ITyYEHHs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTBITOB,
JTEMOHCTPUPYIONTUX TaHHOE (PU3HUECKOE SIBJICHHE;

pacno3HaBaTh MPOSIBJICHUWE HU3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpy>KarolieM mupe (B TOM uucie (U3MUECKUE SBICHUS B MPUPOJE:
MIPWINBHI M OTJIMBBI, ABIKeHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPTraHU3MOB, BOCTIPUSTHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSCEHUE, CEHCMUYECKHE BOJIHBI, IyHAMH, 03XO, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIMMOTO,
yIbTPaQUOJIETOBOTO W  PEHTTEHOBCKOIO HW3JIYYEHHM, €CTEeCTBEHHbIN
paaNoOaKTUBHBIN (DOH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE pPAJAMOAKTHUBHBIX W3IyYCHUNW Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEeBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBbIE CBOMCTBa (MpU3HAKH) (HU3UYECKHUX
SIBIICHUH;

OTHCHIBATh U3yYCHHBIC CBOMCTBA TEN M (M3UUECKUE SBIICHUS, UCTIONB3YS
dbu3ndeckue BENMUYWHBI (CpPEeIHSSI W MTHOBEHHAs CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOpEHHE, TNEepeMElIeHHe, MyTh, YTrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIOPYTOCTH, CHJIa TSHKECTH, YCKOpPEHUE
CBOOOJTHOTO TMANICHUs, BEC Tela, HUMIIYJbC Tela, HMMITYyJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPIHsl Tena,
MOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAsI SHEPTUs CHKATOU
NPY>KWHBI, KUHETHYECKass SHEprus, IOJIHAs MeXaHU4ecKas >SHeprus,
NEPHUOJI U YacToTa KoJeOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIhb MPEIOMIICHUS CPEbl), TP OMUCAHUU
MPaBUJIBLHO TPAKTOBAaTh (M3MYECKUN CMBICI WCIOJIb3YEMbBIX BEJIIUYHH,
0003HaueHUd W €AUHMIIBI (PU3MYECKUX BEJIIMYMH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEIUYUHY C APYTMMHU BEJIMYUMHAMH,
CTPOUTH TPpaPUKU N3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBIEHUS U MPOIIECCHI,
UCIIOJIB3YSl 3aKOH COXPAHEHWs DJHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIMI CYMEPHO3ULMK CWJI, MPUHIUI OTHOCUTENbHOCTH [ 'anues,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHMSI UMITYJIbCA, 3aKOHbl OTPAKEHUS WU
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHHS 3apsIOBOIO M MaCCOBOTO YHCEI
IpU SIICPHBIX PEaKIUAX, TMPHU ITOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIMMChIBATh €0 MaTEMAaTUYECKOE BHIPAKEHHUE,

OOBACHATH (PU3UUECKHE MPOLIECChl W CBOMCTBA TeJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JTOTUYECKUX



IIaroB C OMOPOM Ha 2—3 M3YyYEeHHBIX CBOWCTBA (DU3HUECKUX SIBICHUM,
bu3nyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadd  (OMMparolluecs Ha cucreMy u3 2-3
ypaBHEHHUI ), UCTIONB3YsI 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PH3UIECKHE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alHChIBaTh KPAaTKOE
YCIIOBUE, BBISBIISATH HENOCTAIOIINE WIM M30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOpPMyJIbI, HEOOXOAUMBIE AJISl PELICHHs], TPOBOIUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TOJYYCHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
($u3NYECKUX METOMOB, MCIOJIb3Yysl OMUCAHHE HCCIENOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEIINOJOKEHNE, OICHUBATh MPAaBUWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIICJIOBaHUS, JelaTh BBIBOJABI, HHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHUH U OIBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢u3znyecKkux CBOWCTB Tea (M3y4deHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpAaHEHUS SHEPTuM, 3aBUCUMOCTb MEpHOAa KOJEOAHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPY>XKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MAJIBIX KOJICOaHWH, MPSIMOIMHEHHOE paclipOCTPAHEHHUE CBETA,
pa3noxeHne Oeloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHHWs TpeaMera B coOuparomiei
JWH3e, HAOIIOJEHUE CIUIOMIHBIX W JIMHEHYAThIX CIEKTPOB H3ITYUCHHS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 M30BITOUHOrO Habopa
o0OpysOBaHUs, OINUCHIBATH XOJ ONbITa ¥  €ro  pe3yjbTaThl,
(dbopMyIIMpOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, ompeernsis
CpemHee 3Ha4YeHHWE W3MEpsieMOl BeNUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a U3MEpPEHUs
(M3MepUTETHLHOTO MPUOOpPa);

OPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPAMBIX HM3MEPEHUH (3aBUCUMOCTh MYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JBIDKEHUW 0€3 HayalbHON CKOPOCTH, TEpHojaa
KoJe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HUTH, 3aBUCHMOCTH
yria OTpak€HUsl CBETa OT yrjla MaJeHUs U yria MpeJoMJICHHs OT yria
NajieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBHCHUMOCTH
¢u3NYeCKUX BEIWYMH B BUAE TaOMUI] U TpaduKoOB, IelaTh BBIBOIBI 1O
pe3ysbTaTaM HCCIIeOBaHNUS;



IPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHsis
CKOPOCTh M YCKOpEHHE Tela TMpH pPaBHOYCKOPEHHOM JBHKEHUH,
YCKOpEHHE CBOOOJTHOTO MaJeHus, *KECTKOCTh MPYKHUHBI, KOAP(PUIIUEHT
TPEHUs! CKOJBXKEHUS, MEXaHudeckas padoTa M MOIIHOCTb, YacTOTa M
nepuoJl KojeOaHWil MaTeMaTH4yecKoro U MPYKUHHOTO MAasSTHHUKOB,
ONTHYECKass Cuja coOuparomield JHH3bI, PaTuOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, cOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITNIOJIHATh U3MEPEHUS, CIEIys MPEIIOKEHHON MHCTPYKIUHU, BBIYUCIAThH
3HAUYE€HHUE BEJIMYMUHBI U aHATTM3UPOBATH MOJYUYEHHBIE PE3YyJIbTAThI C YUETOM
3aJIaHHOU MOTPEITHOCTH U3MEPEHUM;

coOroAaTh nmpaBuia TEXHUKU 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
o0opyI0BaHNEM;

paziMyaTh OCHOBHbIE NPU3HAKM M3YUYEHHBIX (PU3NYECKUX MOJEIEeH:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPJOE TEJIO, TOUYEYHBIM HCTOUYHUK
CBeTa, JyY, TOHKas JHH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAS
MOJIeJIb ATOMHOTO AJIpa;

XapaKTepu30BaTh MPUHIMUMBI JACUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX omnucaHus (B TOM YHUCIE:
CIUIOMETp, NaTYUKU TOJIOKEHHS, PACCTOSIHUS M YCKOPEHHMsSI, pPaKera,
9XOJIOT, OYKH, MepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO03MMETp, Kamepa Bunbcona), ucmonab3ys 3HaHHS O
CBOMCTBax (U3MUECKMX SBJICHUM U  HeoOXoaumble (U3UUECKUE
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHUECKHX MPOIECCOB
OpU pPELICHUH Yy4eOHO-MPAKTHUYECKUX 3aJad, ONTHYECKUE CXEMbI IS
MOCTPOEHUS N300paKEHUI B MJIOCKOM 3€pKaJie U coOUparoie JMH3e;
OPUBOAUTH  MpPUMEPHl  (HAXOAWTh  HMH(QOpMALMIO O  TIPUMEPAX)
IPAKTHYECKOr0 HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU U oOecrieueHus: 0e30MacHOCTH MPU OOpallleHuH C MpudopamMu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHS 3I0POBbS U COOIIOACHHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPYIKAIOIIEH Cpejie;

OCYIIECTBISATh MOUCK HWHGpoOpMaMU  (DU3UYECKOTO COACp>KaHUA B
HuTepHeTre, caMoCTOATENbHO (HOPMYITHUPYS TOUCKOBBIN 3apoc, HAXOAUTh
MyTU OMPEJENICHUsI JOCTOBEPHOCTH MOTYYEHHON MH(POpPMAIMM HA OCHOBE
UMEIOIINXCS 3HAHUHN U IOTOJIHUTEIbHBIX UCTOYHUKOB,;

UCII0JI30BATh MPHU BBINOJIHEHUH y4E€OHBIX 33JJaHUN HAay4YHO-MOMYJISIPHYIO
JUTEPATYPY  (PU3UUECKOTO  COJEpkKaHUsl, CIPABOYHbIE MaTepualbl,



pecypcbl cety IHTEpHEeT, BiiaieTh MPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOILEHUS HAa OCHOBE
UHpOpMallMM W3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAepkKaHMs,
nyOJIMYHO NPEJCTABIIATh PE3yIbTaThl IPOEKTHON MIIM MCCIIEA0BATEIbCKOM
NEATEIbHOCTH, MpPU 3TOM TIPaMOTHO  HCIIOJb30BAaTh  HM3y4YECHHbBIN
NOHATUWHBIN ammapaT HM3y4aeMoro pasaena (U3HKH U COMpPOBOXKAATH
BBICTYIUIEHHE TMpEe3eHTaluel ¢ Yy4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Kosau4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uu¢poBbIe
Ne i/ P Konrtpouabsnbsie IIpakTnueckmue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchl
Pa3pen 1. TensioBble IBJICHUS
bubnunorexa [IOK
1.1 C i 7
TPOCHHE H CBOHCTEA BeliccTna https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 T 21 1 5
CTIIOBBIC HPOLECCH! https://m.edsoo.ru/7f4181ce
Nroro no pazaeny 28
Pa3nes 2. DjieKkTpHYecKHe H MATHUTHBIC SIBJICHHSA
)1 DIIEKTpUYECKHE 3apsabl. 3apsyKEHHBIE TeJa 7 1 bubnmoreka [JOK
’ 1 UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSIHHBIN JIEKTPUUYECKUIN TOK 20 2 7 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 bubmorexa OK
https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5




9 KUIIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM undpoBbie
Ne ii/m P Konrpoabnsie IIpakTuueckue (ipp )
NMpPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsI
pecypchbl
Pa3zpen 1. Mexannueckue siBJIeHUA
11 MexaHn4eCcKOe JBMKEHUE U CIIOCOOBI €TI0 10 1 bubnunorexa [IOK
' OINKMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BzaumopetictBue Te 20 1 3
HMOACHETEHIE Tel https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
1.3 3aKOHBI COXpaHe 10 3
HbL COXpareHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3pen 2. Mexann4ueckue KoJ1e0aHUsA M BOJIHBI
bubnunorexa [IOK
2.1 M 0 7 3
CXAHHICCKHE KOJChAHMA https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHn4eckne BOJTHBI. 3BYK 8 1 3 nommorexa 10
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
11 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubmmoreka [JOK
) 3IIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBBIE IBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnmoreka [JOK




https://m.edsoo.ru/7f41a4a6

bubnunorexa [IOK
4.2 JIuH3bl 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
43 Paznosxenue 6enoro cBeTa B CIIEKTP 3 2 bubmmorexa OK
https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 15
Pa3nen 5. KBanTOBBIE SIBJICHUA
but6mmoreka [IOK
1 n 4 1
5 CITyCKaHUE U TMOTJIONICHHE CBETa aTOMOM hitps://m.cdsoo.r/7f4 1ada6
bu6mmoreka [IOK
2 1
> Crpocine aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. s 1
33 FICPHBIC peatiii / https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBTopuTE 1bH0-00001IA0IIMIA MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuorexa [IOK
) Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 9
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Kosun4yecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie  IlpakTHyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesbHbIE
padoTsI padoThI
pecypchl
OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-
1 KUHETUYECKOU TEOPUHU U UX OTBITHHIE 1 bubmorexa OK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPAOTO, JKUKOTO U | bubnunorexa [IOK
ra3000pa3HOro COCTOSHUN BEIIeCTBa https://m.edsoo.ru/ff0a540e
OObsicHEeHHEe CBOMCTB TBEPIOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHHU I
MOJIEKYJISIPHO-KMHETUUECKOU TeOpUH
5 Kpucrannmuueckue u amopHbIe Tena 1 bubmmorera LOK
p P https://m.edsoo.ru/ff0aS800
6 CmauuBaHue U KaUWJUISPHOCTD. | bu6muoreka [IOK
[ToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TermioBoe pacuiMpeHue U cxaTue 1 bubmorexa OK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpATYPhI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHUIL
9 Baytpennss sueprusi. CriocoObt 1 bubnmoreka [JOK

M3MEHEHHUS BHYTPEHHEN SHEPIUH

https://m.edsoo.ru/ff0a5c60




bubnunorexa [IOK

10 Bunae! Tenionepenauu httos://m.ed 026412
ps://m.edsoo.ru/ff0a

VYpok-koupepennus "[IpakTrueckoe

1 HCTOJIb30BAHUE TEIJIOBBIX CBOMCTB bubmuorexa [{OK
BENIECTB U MAaTEPHUAIOB B MENAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KonnuecTBo TemnoTel. Y nenbHas bubnunorexa [IOK
TEIMIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OanaHca. bu6muoreka [IOK
TermnooOMeH ¥ TEIJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabora

14 "UccnenoBaHue SBICHUS bubnuorexa [{OK
TEII000MEHa NP CMEITUBAHUUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer xonudecTBa TEIIOTHI,

15 HEOOXOIMMOTO JJII HarpeBaHus Teja
Y BBIZICIISIEMOTO MM TIPH OXJIAKICHUN

16 JlaGopaTopnas pabora "OnpenencHue bu6muoteka [JOK
YIEIbHOW TEIIOEMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y 1eiabHas TerioTa bu6muoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IImaBnenue u oTBEpIEBAHUE

18 KPHUCTALIINYECKUX IT)en VnenpHas bubnmorexa LOK

P ’ https://m.edsoo.ru/ff0a71d2

TEIIOTA TUIABJICHUS

19 Jlaboparopunas pabota "Onpenenenue bubnmoreka [JOK
YIEIbHOW TEIUIOTHI TJIaBJIECHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapoobpazoBaHue U KOHICHCAITHS. bu6nuorexa [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c




21

Kunenue. yI[eJILHaH TEIJIOTa
napooOpa3oBaHMs U KOHJICHCAIIH.
3aBHCUMOCTB TEMITEPATYPhI KATICHHS
oT aTMOC(EepHOTO JaBICHUS

bubnunorexa [IOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. Jlaboparopras
pabota "Onpenencuaue
OTHOCUTEIBHON BJIAXKHOCTH BO3yxa"

bubnunorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3ama4d Ha OIMpCACIICHUC
BJIAJKHOCTH BO3yXa

24

[TpuHIUIIBL paOOTHI TETITIOBBIX
neurateneii. [TapoBast TypOuHa.
JIBUraTeh BHYTPEHHETO CTOPaHUs

25

KIIJI TenmoBoro aABurarers.
TemmoBele ABUTATEIN U 3aIIUTA
OKpY>Karolei cpeabl

bubnunorexa [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHMsI U ITPEBPALLECHUS
OHCPIUU B TCIJIOBLIX IMPOILICCCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMme "TennoBbie IBJICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUI
BenecTna"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KontponbHas padoTa mo teme
"TermnoBele aBiaeHua. I3MeHenne
arperaTHbIX COCTOSIHUH BelecTsa'

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. [[Ba pona
AIEKTPUICCKUX 3aPsI0B

30

VYpok-uccnenoBanue "IneKTpU3aLusa
TeJl UHAYKUMEW U TIPU




COMPUKOCHOBEHUH"

B3aumopeiicTBue 3apsoKeHHBIX TEII.

but6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e¢4
DJIEKTPUYECKOE MOJIE.

1 HanpsikeHHOCTB AIeKTpUIEeCKOro bubnmoreka [JOK
nosst. [IpuHnmn cynepno3uimu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKUX TOJIEH
Hocurenu snekrpuyeckux 3apsioB.

33 DnemeHTapHbIi 3apsia. CTpoeHue
aToma

34 IIpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubmuoteka [JOK
COXPaHEHUs JIEKTPUIECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6

15 Pemenue 3aga4 Ha npUMEHEHUE bu6muoreka [JOK
CBOWCTB AJIEKTPUUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBUS €0

36 cymiectBoBaHus. ICTOUHUKH bubnnorexa LHOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JlericTBUS SIEKTPUYECKOTO TOKA bubmorexa [TOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccnenoanue "Jleiicteue

38 AJIEKTPUYECKOTO MOJI Ha MPOBOIHUKH 1
U TUDJICKTPUKH"

39 DNEeKTpUYECKU TOK B MEeTaJlJIax, bubnmoreka [JOK
JKMIKOCTSX U razax https://m.edsoo.ru/ff0a9838

40 DnekTpruyecKkas Lelb U €€ COCTaBHbIE
4acTH

A1 Cuna toka. JlabopaTopHas paborta 0.5 bubnmoreka [JOK

"M3mepeHue u peryJupoBaHUE CUITbI

https://m.edsoo.ru/ff0a8bd6




ToKa"

DJIEKTPUYECKOE HAMPSIKEHHUE.
Bonsrmerp. JlabopaTopHas paboTa

but6moreka [IOK

42 "N3mepenue u peryimpoBaHue 05 https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"

43 ConpoTtuBieHrEe NMPOBOJHUKA. bu6muoreka [IOK
VY enbHO€E CONPOTHBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHUMOCTH

44 ANEKTPUYECKOTO COMPOTUBIICHUS 1 bubnmoreka [JOK
IIPOBOJHUKA OT €T0 JJIMHBI, TUIOLIAIN https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI0 CeYEHUsl U MaTepuana"
3aBUCHUMOCTD CUJIBI TOKA OT

45 HanpsbkeHud. 3akoH OMa JyIsl ydacTka bubmorexa [TOK

https://m.edsoo.ru/ff0aad44a

enu
Jlaboparopnas pabota
"HccneagoBanne 3aBUCUMOCTH CHIIBI

46 TOKa, UYIIETO YEepe3 PE3UCTOP, OT 1 bubmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaIeIbHOE
COEIMHEHHUSI TIPOBOJHUKOB
Jlaboparopnast padota "IIpoBepka

43 MpaBWIa CJIOKEHHS HAMPSHKEHUN TTPU 1 bu6nuoreka [IOK
IOCJIEA0BATEIILHOM COEJUHEHUHN IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopos"
Jlaboparopnas padota "IIpoBepka

49 npaBI/II)na I[IJ)'IH CI/IIJ)'II)I TOKa ngn ’ 1 bubmorexa OK

napajiji€JbHOM COCANHCHUN

https://m.edsoo.ru/ff0aadle




pe3uctopos"

Pemienue 3aga4 Ha npUMEHEHUE

50 3akona OMa g pa3aIndHoOro bubnmorexa LOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaGoTta u MOLTHOCTh ANEKTPUYECKOTO bubnmoreka [JOK
Toka. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenne
52 a60TpLI U Fl\)/IOH_II}I)OCTI/I 3neKTp1/1qec1<oro bubnnorexa LHOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUYECKUe e U MOTPeOUTen
53 JIIEKTPUUECKOU SHEPTUU B OBIT bubmmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanue
54 ITocTosTHHEIC MarHUTEI, UX
B3aHMOJIEHCTBHE
55 Ypok-uccnenosanue "M3yuenue bubnmoreka [JOK
MOJIEW ITIOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruautHoe nojie. MarauuTHOE 1oJie
56 3eMJIU U €ro 3HAaUYEHHE [UTA KU3HU Ha Bubmiorexa ITOK
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka K KOHTPOJILHOU paboTe
o TeMe "DIeKTpUUYECKUE 3apsabl.
57 3apsoKeHHbIE T;FI)a U ux ’ bubmmorexa LOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoencTBus. [10CTOSIHHBIIN
AJIEKTPUYECKUM TOK"
KonrponsHast pabora o Teme
53 "DneKkTpudecKue 3apspl. bu6nuorexa [IOK

3apspKeHHBIE TeJa U UX
B3auMoacucTBus. I1ocTOSHHBIN

https://m.edsoo.ru/ff0abeal




anekTpuueckuii Tox" / Beepoccuiickas
poBepoyHas pabora

59

PesepBHbIit ypok. PaGorta ¢ TekcTamu
o teme "[locTosiHHBII
anekTpuueckuii Tox" / Beepoccuiickas
poBepouHas paboTa

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6d

60

OnbIT OpcTena. MarouTHoe mose
AIEKTPUUECKOTO ToKka MaruurHoe
T0JI€ KaTYIIKH C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHue MeKTPOMarHuToB B
TexHuke. Jlaboparopnas padora
"N3yuyeHue neicTBUS MarHUTHOTO
I10JIs1 HA TIPOBOJIHUK C TOKOM"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEb TOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUraTeNe B TEXHUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpyupoBaHue u usyueHue
paboThI nekTpoaBUraress"”

but6moreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel @apajes. 3aKOH
3JIEKTPOMArHUTHON MHIYKLIVH.
IIpaBuno Jlenna

64

Onekrporereparop. Crocoos
MOJTyYEHUS AJIEKTPUUECKOW SHEPTUH.
DJIEKTPOCTAaHIIUM Ha
BO306HOBJISI€MBIX NCTOYHHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJILHOM paboTe




110 TeMe "DIIEKTPUUIECKUE U
MATrHUTHBIE SIBJICHUS"

KonrponsHast pabora o Teme

but6mmoreka [IOK

66 "3JIGI(Tp'I:IIIeCKI/Ie Y MarHUTHBIE 1 httos://m.cdsoo.r/ff0ach] 4
SIBIICHUS
67 PeseprHbIit ypok. Paborta ¢ Tekcramu 1 bu6muoreka [IOK
o teme "TemnnoBele sBiIeHUS" https://m.edsoo.ru/ff0accSe
68 PeseprHbIil ypok. Paborta ¢ Tekcramu 1
1o Teme "MarHuTHeIe sIBIICHUS "
OBILEE KOJIMYECTBO YACOB I10 68 14.5

[NPOTPAMME




9 KUIIACC

Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoabusie — Ipakrueckue fd[:;:eﬂﬂﬂ :g[()ba[;?)];:feﬂbﬂble
padoThI padoThI pecypen

| MexaHnueckoe IBIKEHHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIHLHOCTD | bubmuorexa [JOK
MEXaHNYECKOI'O IBMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [JOK
JIBUJKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMoMHETHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHast 1
CKOPOCTb

5 [IpssMonMHENTHOE paBHOYCKOPEHHOE 1 bubnmoreka [JOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTI'O ABMKEHUS. 1
I'padux cxkopoctu
Jlaboparopnas padota "Onpenenenue

7 YCKOpEHHUs Teja Npu | | bubnnorexka HOK
PaBHOYCKOPEHHOM JABUXEHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CKOCTH"

2 CBoOonmuoe nmagenne tei. OIbITH 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE TIO 1 bubnmoreka [JOK
okpyxHOoCTH. [leprnon u yactora https://m.edsoo.ru/ff0ael176




oOparmienus. JIuneinas u yriaosas

CKOpPOCTH
10 [{eHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 [IepBeiit 3akoH HproToHa. Bektop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akoH HeroToHa. bubmmoreka [JOK
PaBHopelicTByOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpetwuii 3akon HproTona. bubnnorexka HOK
Cynepnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenne 3amau Ha npyuMeHeHUe bubnmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeboc
bubnmoreka [JOK
15 Cuna ynpyroctu. 3akon I'yka https://m.edso:)_.lru/fﬂ)aeca2
16 Pemenue 3amau no reme «Cuia
YOPYTOCTH
17 JlaGopatopHnas pabora «OnpeneneHue bubnuoreka [JOK
JKECTKOCTHU IPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexka HOK
18 Cuna Tperns https://m.edsof)l.ru/ff()af738
19 Pemenne 3agau o teme «Cuna bubnuotexa [JOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Onpenenenue bubnmoreka [JOK
Kod(duimenTa TpeHUs: CKOIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3amau no reme "3aKkoHbI
21 Herorona. Cuna ynpyroctu. Cuna bubnmoreia LIOK
" https://m.edsoo.ru/ff0afb8e
TPEHHS
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubmuorexa [JOK

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




naacHus

Ypok-koupepenius "JIBuxeHue Tem

23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conmueunast cucrema). ['anaktuxu"
Pemrenue 3agad mo treme "Cuna
24 TSDKECTH Y 3aKOH BCEMUPHOTO bubmorexa HOK
N https://m.edsoo.ru/ff0af5f8
TATOTEHUS
)5 [IepBas kocMuueckas CKOPOCTb. bubnmoreka [JOK
HesecomocTs n neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepUaIbHONW TOUKHU.
AOcomoTHO TBEPIOE TEIO.
26 PaBHOBecue TBEpIOTO TENA C© bubmorexa [TOK
. . p https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OChIO BpaICHHUS.
MowmenT cuibl. LleHTp TskecTn
PaBHOBeCcue MaTepUaIbHONW TOUKHU.
AOcomoTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpIOTO TENA C©
3aKpEIUIEHHON OChIO BpAIICHUS.
MowmenT cuibl. LleHTp TskecTn
73 Pemenue 3agau mo reme "MomeHT bubnnorexa [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe MO
" bubnuorexa [JOK
29 TeMe "MexaHnyecKoe IBIKEHHUE.
. " https://m.edsoo.ru/ff0b0408
B3aumoperictBue Ten
KontponbHas padoTa mo teme
" bubmmoreka [JOK
30 Mexanuueckoe ABUKEHUE.
. " https://m.edsoo.ru/ff0b06ec
B3aumoneiicTBue Te
31 Nmmynbe Tena. Umnynbse cuiel. 3aKoH bubmmoreka [JOK




COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIPYTroe B3auMOICHCTBHE

https://m.edsoo.ru/ff0b07fa

Permtennie 3agau mo reme "3aKoH

bu6mmoreka [IOK

32 COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c
13 Ypok-koupepenius "PeakTuBHOE
JBH>KEHUE B MPUPOJIE U TEXHUKE"
bubnmoreka [JOK
34 Mexanuveckas paboTa U MOIITHOCTh hitps://m.c dso:)_.[ru pr——
35 PaboTa cwitbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTU U CWIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CHITBI TPEHUS TIPH
pPaBHOMEpPHOM JIBUXKEHHUH TeJa 10
TOPU30HTAJILHOM MOBEPXHOCTH»
37 CBs3b 5HEPrUH U pabOTHI.
IToTenuumanpHas sHEprust
13 Kunernueckas sneprus. Teopema o bubnmoreka [JOK
KUHETHYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHUKE
40 JlaGopatopHnas pabora «3yuenue bubnuoreka [JOK
3aKOHA COXPaHEHUs SHEPTUN https://m.edsoo.ru/ff0b12fe
A1 KonebaTenpHOE TBUKEHUE U €TI0 bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoneOaHusl. bubnmoreka [JOK
Brinyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20£0
43 MareMaTuuecKkuii ¥ Npy>KUHHBINA

MasATHHUKH




44

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuoja KojebaHuii OT KECTKOCTH
MIPYKUHBI U Macchl Tpy3a»

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUsIX

46

JlaboparopHnast pabota «Onpezaenenne
9YacTOTHI U TIeproJIa KoJeOaH i
MPY>KUHHOI'O MasTHUKA)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

Jlabopartopnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPHO/Ia KoJieOaHU i
rpy3a, MOJBEIIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHEL. CBOMCTBA
MexaHU4YeCKUX BOJH. [IpomonbpHbIe 1
MOTIEPEYHBIE BOJTHBI

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koH(pepenuus "MexaHHUECKUE
BOJIHBI B TBEPJIOM TEJIE.
CelicMnyeckue BOJIHBI"

50

3Byk. PacnipocTpanenue u otpaxeHnue
3ByKa

51

Ypok-uccnenosanue "HabmoneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

Ypok-koH(pepeHus "YIpTpa3Byk u
MHOPa3BYK B IPUPOJE U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJILHOM paboTe MO

bu6mmoreka [IOK




TeMe "3aKOHbI COXPAHEHHUS.
MexaHnueckne KoJjie0aHus U BOJIHB!"

https://m.edsoo.ru/ff0b2510

KonrponsHast pabora o Teme

55 "3akoHbl cOXpaHeHus1. Mexannueckue
KoseOaHus U BOJHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubnnorexka HOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH
VYpoxk-koHpepenuus "[lkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnnorexka HOK
Hcnonbs30BaHue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJ1s1 COTOBOM CBsI3U"
VYpoxk-uccnenopanue "M3yuenune
. bu6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3aiay Ha onpeseneHue
60 YaCTOThI U JUIMHBI JIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi Ipupoja CBeTa.
61 CxkopocTts cBeta. BonHOBBIE CBOMCTBA buommorexa HOK
p ) https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsMonunennoe
62 acIpoCTpaHEHHUE CBeTa. 3aTMEHUS bubmorexa [TOK
pacpocIp ' https://m.edsoo.ru/ff0b3658
ComnHua u JIyHsl
3aKoH OTpa)Ke€HUs CBETa. 3epKaa.
63 Pemenue 3amau Ha IpUMEHEHNE bubmmorexa LIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Ipenomnenue cBera. 3akoH bubmunorexa [JOK




MMpEIOMJICHUSA CBCTA

https://m.edsoo.ru/ff0b3aca

[TomHOE BHYTpEHHEE OTPAKEHUE CBETA.

65 Hcnons3oBanue MOIHOTO BHYTPEHHETO ngg;;f;igg};m b3cse
OTpa)KCHHUS B ONTHYECKHUX CBETOBOIAX
Jlabopartopnast pabota "HccnenoBanue
66 3aBHCHMOCTH YTJIa IPEOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanune "Bo3yx-crekno""
VYpok-koupepennus "Vcnonp3zoBanue
67 MOJHOTI'O BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
Bbubnuoreka [IOK
68 JInn3el. OnTrueckast cuiia TMH3bI hitps:/m.cdsoo.ru/fOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenue n3o0paxeHi B TMH3AX hitps:/m.cdsoo.ru/fl0b4dda
Jlaboparopnas padota "Onpenenenue
70 (hOKYCHOTO PaCCTOSIHHS M OTITUYECKON bubmorexa HOK
CHTEI cOBUpaIOmEH MHH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koH(pepeHus "OnTudeckue bubnmoreka [JOK
JIUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue buommorexa HOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepentus "JlepexTo
3penus. Kak coxpanurts 3peHue"
PasnoxxeHue 6ernoro cBeta B CIIEKTP.
74 OnbiTel HetoToHa. Criokenne bubnnorexa [JOK

CIIEKTpaJIbHBIX LIBETOB. [[ucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c




Jlaboparopnas padota "OnbITHI 11O
Pa3IoKECHHUIO OEJIOT0 CBETA B CIICKTP U

Bbubnuoreka [IOK

75 BOCHPUSITHIO I[BETA MPEIMETOB IIPU UX hitps://m.cdsoo.ru/fl0c0e2a
HaOJII0/IEHUH Yepe3 I[BETOBbIE
¢bunbTpH"
VYpok-nipaktukyM "BoaHoBbIE
76 CBOMCTBA CBETA: JUCIIEPCHS,
uHTepdepentus u qudpakms’"
77 Omnsitel Pe3epdopaa u rutanerapHas bubnnorexka HOK
MOJeldb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
Hcnyckanue v NoriomeHue cBera
79 atomoM. KBaHTel. JInHeluaTeie buommorexa HOK
https://m.edsoo.ru/ff0c144c
CHEKTPbI
20 Ypoxk-nipaktukym "HaGmonenue bubnnoreka HOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUBI bubmmorexa IOK
https://m.edsoo.ru/ff0c1672
2 Crpoenne atomHoro siapa. Hykinonnas bubnnorexka HOK
MOJEIb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE IpEBpaALICHUS. bubnmoreka [JOK
N3oTomsl https://m.edsoo.ru/ff0c1al4
’4 Pemenne 3agau mo Teme: Bbu6munoreka [IOK
"PapnoakTuBHBIE NpeBpanieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nmonypacnana
VYpoxk-koHpepenuus "PagroakTuBHBIE Bu6miorexa LOK
86 W3JIyYEHUS B PUPOJE, METUIIMHE,

TeXHuke"

https://m.edsoo.ru/ff0c2126




87

Snepubie peakunu. 3aKOHbI
COXPaHEHHs 3apsA0BOI0 U MacCOBOTO
qucel

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus cBA3U aTOMHBIX sifep. CBsi3b
MacChl U SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agau no teme "SnepHeie
peakun"

90

Peakiuu cunTe3a U eneHUs saep.
Uctounuku sHeprun ColiHIa U 3BE3]T

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-kounpepenmus "Anepuas
sHepreTuka. JlencTus
pPaarOaKTUBHBIX I/I3Hy‘-I€HI/1ﬁ Ha JXUBBIC
OpraHu3MbI"

92

[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbIe sBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223¢e

93

KontponbHas padoTa mo teme
"DJIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanrtoBsie siBeHus"

94

[ToBTOpeHme, 0600IIEHNE.
JlaGoparopubie paboThI 1O Kypcy
"B3zanmMopaencreue tea"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3a7a4 110
teme "TemnoBsie npouecco”

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c2572

96

IToBTrOopenue, o6o0meHue. Perenne

Bbubnmuoreka [IOK




paC‘-ICTHBIX 1 KAQYCCTBCHHABIX 3a1a4 I10
teme "KIIJ] TennoBeIx aBurarenci'

https://m.edsoo.ru/ff0c2a22

[ToBTrOpenue, o6o0menue. Pemenne

97 aCUETHBIX U KaueCTBEHHBIX 3aa4 I10 1 bubmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekrpoycraHOBOK"
[ToBTOpeHmEe, 0600IIEHNE.
98 JlabopaTopubie pabOTHI IO KYPC 1 1 bubmorexa LOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH I10 TeME "3aKOHBI 1 buGnnorexa LIOK
Y https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUsI B MEXaHUKE
[ToBTropenue, o6o0menue. Pabora ¢
100 Texctamu 110 Teme "Konebanusa u 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTropenue, o6o0menue. Pabora ¢
101 TekcTamu 110 TeMe "CBeTOBbBIE 1 bubmmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTamu 110 Teme "KBaHToBas u 1
sanepHas Gpusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOI'PAMME







MPOBEPSIEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OFPA30OBAHMUS

8 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BAaTh MMOHATHA

1.2

pasiindaTtb SABJICHUA 110 OMNHMCAHWIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/IBI/II-ICCK0€ SBJICHUC

1.3

pacro3HaBaTh NPOSIBICHHUE U3YyUYEHHBIX (U3UUECKUX SBJICHUH B
OKpY’KalolleM MHpE, B TOM 4YuCie (QU3NYECKUE SIBIICHHUS B MPUPOJE,
IpU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICIATH

CyIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (DU3UUECKUX SBICHUIN

1.4

OIMCHIBATh H3yYCHHBIE CBOMCTBA Tel M (HU3MUYCCKHE SIBJICHUS,
UCTIONB3ysl (U3MYECKHe BEIMYUHBI, IMPU OINUCAHUU MPABUIHHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJB3yEMBIX  BEJIMYUH,
0003HauCHHS ¥ €AUHUIIBI (PU3MUECKUX BETMYMH, HAXOAUTh (DOPMYIIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTh TpapUKHd  M3YUYCHHBIX  3aBHCUMOCTEH

(U3UYECKUX BEITHYHH

1.5

XapaKTepu30BaTh CBOMCTBAa TeJs, (PU3MUECKHE SBJICHUSI U IPOLECCHI,
UCIIOJIb3YSl W3YUYEHHBIE 3aKOHbl, NpPH 3TOM JIaBaTh CJIOBECHYIO
GbopMyNIMpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUE

1.6

OOBACHATH (DU3UYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBIIATh TTPUYMHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHHE U3 |
— 2 JOTWYEeCKHMX IIaroB ¢ MOMOMIbI0 1 — 2 H3y4eHHBIX CBOICTBa

buznyecKux sIBIEHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

peuath pacu€THbie 3a7auu B 2 — 3 NEHCTBHS, UCIOIb3Ysl 3aKOHBI U
dbopMyIibl, CB3bIBaIONINE (PU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIIN3a
YCIIOBUS 3a/1a4Ml 3alMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTATOK

JNAHHBIX JUIS pelieHHWs 3a/Jadyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBL,




HEoOXoIuMBbIe AJisi €€ pelleHus, MPOBOAUTh PAacUEThl U CPABHUBATH
NOJYYEHHOE 3HayeHue (PU3MYECKONW BEIUYMHBI C H3BECTHBIMHU

JaHHBbIMH

1.8

pacmo3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MHPU TOMOLIH
(U3NUECKNX METOJIOB, UCIIOJb3Ysl ONMCAHUE UCCIIEJOBAHUS, BBIACIAT
IIPOBEPSEMOE IPEAIOJIOKEHUE, OLCHUBATh IIPABUIBHOCTH IOPSIKA

MIPOBEICHUS UCCIICIOBAHUS, JIETIaTh BBIBOIBI

1.9

IPOBOANTH OMNBITHI 1O HAOMIONCHNIO (U3UYECKUX SIBICHUH WIH
¢u3uueckux  CBOMCTB  Ten:  (OpPMyIHMpOBaTh  IPOBEPSIEMbIE
IPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  IPEIUIOKECHHOTO

000pyI0BaHUs, ONMUCHIBATH X0/ OMBITA M (HOPMYITUPOBATH BBHIBOIBI

1.10

BBITIOJIHATH TMPSMbIE HM3MEPEHUsI C HCIOJIb30BAHMEM aHAJIOTOBBIX
npuOOpPOB U AATUYNKOB (PU3HUECKUX BEJIMYMH, CPABHUBATH PE3YJIbTATHI

U3MEPEHH ¢ y4€TOM 3a/1aHHOI a0COIOTHOM MOTPEITHOCTH

MPOBOJIUTH  WCCJCAOBAHME  3aBUCHUMOCTH  OJHOW  (DU3UMYECKOU
BCJIMYUUHBI OT I[pyFOI;'I C MHCIIOJIB30BAHUEM HpHMBIX HBMCPGHHﬁI
IJIAHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY W BBHITIOJIHATH
U3MEPEHHus, clenys MpeUIoKeHHOMY  IJIaHy, (uUKcHpoBaTh
pe3yabTaThl MOJYyYEHHON 3aBUCUMOCTH B BHUIE TaOIUIl U TpaduKOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHU

1.12

NPOBOJAWTH  KOCBEHHBIE  HM3MEpPEHHS  (PU3NYCCKUX  BEIMYHH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenys TPEeAJIOKEHHOM MHCTPYKLIMHM, W BBIYHUCIATH 3HAUYCHHE

BCJIIMYHHBI

1.13

coOmomaTh TmMpaBWia TEXHUKH O€30MacHOCTH TpU  pabore ¢

1a00paTOpHBIM 000pyI0BaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JCHCTBUS H3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHS, HCIOIb3Ys
3HaHUS O CBOWCTBaX (DM3MYECKUX SBJICHUH M HEOOXOAUMBIE

bu3nIecKrue 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA M M3MEpPUTEIbHbBIE
npuOOpHI IO CXeMaM U CXEMAaTUYHBIM PUCYHKAM, COCTABIISITh CXEMBI
JNEKTPUYECKUX IIeTed ¢ TMOCNeOBAaTEeIbHbIM U IapaljieIbHbIM
COCIMHEHUEM  DJJIEMEHTOB, pa3iuuas yCIOBHbIE O0003HAYCHHUS

OJIEMCHTOB JJICKTPUUCCKUX ueneﬁ




1.16

OPUBOIUTH TPUMEPHl  (HAXOIUTh WHPOPMAIUIO O MPUMEPaXx)
NPaKTUYECKOTO UCTIONB30BaHUS (PU3NICCKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juig  obOecriedeHust 0€30MacHOCTH Tpu  OOpalieHuu ¢
npudOpaMu U TEXHHYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOIOZICHHSI HOPM KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIICH cpeie

1.17

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UIECKOTO COEpKaHUsI B CETH
WHTepHET, Ha OCHOBE HMMEIOIIUXCS 3HAHMA M IIyTEM CPAaBHEHHS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACTATh HH(POpPMAILUIO, KOTOpas

ABIISIETCS IPOTUBOPEUUBON MIIH MOKET OBITH HEJOCTOBEPHOM

1.18

UCIIOJIb30BAaTh MPHU  BBHIMOJHEHMM Y4YEOHBIX 3aJaHUN  Hay4HO-
HOMYJISIPHYIO JINTEPATypy (U3UYECKOrO COJepkKaHUs, CIpPaBOYHBIC
MaTepuaibl, pecypchl cetu MHTepHeTr; Biaaerh npuéMamu
KOHCITIEKTUPOBAHMsI TEKCTa, Mpeodpa3oBaHusi HHPOPMALUU U3 OJHON

3HAaKOBOUW CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIEC MMCbMEHHBIE U KPATKHUE YCTHbIE COOOIICHMS,
0000mas wHQOpPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (UINIECKOTO
collep)KaHusl, B TOM 4YHUCiIEe NYOJIMYHO TMPEACTaBIATh PE3yIbTaThl
MPOEKTHOM WJIM HCCIEAOBATEIbCKON JEATEIBHOCTH, MPH 3TOM
rpaMOTHO HCMOJIb30BATh W3YUYCHHBIM MOHATUMHBIN ammapar Kypca

(U3UKH, COMPOBOXKIATH BHICTYIUICHHUE ITPE3CHTALICH

1.20

IPU BBITIOJHEHUN Y4EOHBIX MPOEKTOB M MCCIEAOBAHUN (DU3UUYECKUX
MPOIIECCOB PACHPEeNITh O0S3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJIeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIQJ] B JESATENbHOCTb TPYIIBbl, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSBISIE  TOTOBHOCTh

paspemaTth KOH(PJIUKTHI

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HCITOJIB30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pasiindaTtb SABJICHUA 110 OINHMCAHWIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/IBI/II-ICCK0€ SABJICHUC




1.3

pacro3HaBaTh NPOSIBICHUE U3YyUYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHUS B MPUPOJE,
IpU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICIATH

CyIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3UUCCKUX SBICHUN

1.4

ONHUCBHIBATH H3yYEHHBbIE CBOMCTBAa TeJl M (PU3NYECKUE SBICHHUA,
UCTIONB3ysl (U3MYECKHe BEIMYUHBI, IMPU OINUCAHUU MPABUIHHO
TPAaKTOBaTb  (PU3MYECKHII  CMBICA  MCIOJB3YEMbIX  BEJIWYMH,
0003HauCHHS ¥ €AUHUIIBI (PU3HMUECKUX BETMYMH, HAXOAUTh (HOPMYIIBL,
CBA3BIBAIOIME JAaHHYIO (PU3MUECKYI0 BEJIUYMHY C JPYyTUMHU
BEIMYMHAMHU, CTPOUTh  TpapUKd  M3YYCHHBIX  3aBHCUMOCTEH

(bU3UYECKUX BEIMYUH

1.5

XapaKTepu30BaTh CBOMCTBAa TeJ, (PU3MUECKHE SBJICHUSI U IPOLECCHI,
UCIIOJIb3Ysl HW3YUYEHHBIE 3aKOHbI, NpPH 3TOM JIaBaTh CJIOBECHYIO
GbopMyIHMpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIPAKCHUE

1.6

O6’b$ICHSITI: (I)I/IBI/I‘-IGCKI/IG MponeccCul U CBOIICTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBIABJIATH NPUYUHHO-CICACTBCHHLIC CBA3U, CTPOUTD 06’[)$ICHCHI/IG nu3 2
— 3 JIOTMYECKUX IIAaroB ¢ MOMOIIbI0 2 — 3 H3y4YEHHBIX CBOWCTBA

bu3nUecKux ABICHUM, GU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTth pacdy€THbIC 3amavd (OMMparoIIHecss Ha cucTeMy w3 2 — 3
YpaBHEHMIi), HCIONB3Ys] 3aKOHBI W  (OPMYINbI, CBS3BIBAIOIINE
¢usznyeckue BETUYMHBI: HAa OCHOBE aHallu3a YCJIOBUSA 3a7aud
3alUCbIBATL KPATKOC YCJIOBHC, BBIABJIATH HCAOCTAIOINHEC WA
M30BITOYHBIE JJAHHBIE, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
AJid pelICHUus, IMPOBOAWUTH paC‘-IéTbI U OLCHHUBATHL PCAIMCTUYHOCTH

MOJTy4YEHHOT0 3HAUYEeHUS (PU3HUECKON BEITUUUHBI

1.8

pacro3HaBaTh MNpPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh IPH I[TOMOIIU
(U3NYECKUX METOJIOB, WCIIONB3Ys ONMMCAHWUE HMCCIICAOBAHUS, BBIICTSAThH
IpoBepsieMoe TPEANoI0KEHNE, OLIEHUBATh MPABWILHOCTh MOPSAKa
MpPOBEICHUS] UCCIICAOBAHUsA, J€JIaTh BBIBOJBI, HHTEPIPETUPOBATH

pe3ybTaThl HAOMIOIEHHUI U OMBITOB

1.9

MPOBOAMUTH OMBITHl O HAOMIONEHUI0 (U3UYECKUX SBICHUN WM
(GU3UYECKUX CBONCTB TENI: CAMOCTOSITEIBHO COOMpPATh YCTAaHOBKY W3

n30BITOYHOTO Habopa 000pYyIOBaHHUS, OMMCHIBATH XOJ OMBITA U €ro




pe3yabTaThl, HOPMYyITUPOBATH BBHIBOIBI

1.10

OPOBOIUTH TPH HEOOXOJUMOCTH CEpPHI0 TMPSIMBIX HM3MEPEHUH,
OTIpeJIeTIsisl CPeIHee 3HAueHHE HW3MepseMOi BeIndHuHbl ((POKYyCHOE
paccTrosiHie coOuparolield JHH3bI), 0O0OOCHOBBIBATH BBIOOp crocoba

HU3MEpPEHHsI (M3MEPUTEIHHOTO MPUOopa)

MPOBOAMUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEITUYHUH C
WCIIOJIb30BAHUEM MPSIMBIX H3MEpPEHUM: IUIaHUPOBATH HCCIEIOBAHMUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (UKCUPOBATH pE3yJIbTaThl
MOJyYEHHON 3aBUCHUMOCTH (DU3MYECKUX BEIMYMH B BHUAC TaOIUIN

rpaduKoB, eaTh BHIBOJIBI 10 pPe3yIbTaTaM HUCCIIETOBAHUS

1.12

NPOBOAUTH  KOCBEHHbIE  HM3MEpPEHHsS  (U3NYECKHUX  BEJIMYMH:
IUITAHUPOBATh M3MEPEHHsI, COOUPATh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATh M3MEPEHHUs, Cleays NPEJIOKEHHON HHCTPYKIIHH,
BBIUMCIIATh 3HAYEHHWE BEIUYMHBI M aHAIM3UPOBATH I1OJIyYECHHBIE

pe3yJIbTaThl C YU4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh IMpaBWja TEXHUKH Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKH HU3YUYEHHBIX (PU3UYECKUX MOJENEH:
MaTepHagbHasi TOUKa, a0COIIOTHO TBEPIIOE TEJI0, TOUYCUHBIH UCTOYHHUK
CBETa, Jy4, TOHKAas JINH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAas

MOZCIIb aTOMHOTO AApa

1.15

XapaKkTepu30BaTh MPUHLUIBI JCHCTBUS H3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHS, HCIOIb3Ys
3HaHUS O CBOWCTBaX (IM3MYECKUX SBICHUH M HEOOXOAUMBIE

bu3nIecKrue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH M3yYEHHBIX
TEXHUUYECKUX YCTPOUCTB, U3MEPUTENBHBIX npubopoB u
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TPaKTHUYECKUX
3aJa4, ONTHYECKHE CXEMBI JJIS TOCTPOEHUS U300pakeHUI B TIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTIH3e

1.17

NPUBOAUTH TPUMEPHl (HAaXOauTh HWH(OpMAIMIO O MpUMepax)
NPaKTUYECKOTO UCTIOIb30BaHUS (PU3NUECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM i oOecriedeHus: 0e30MacHOCTH TpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHUS 310POBbs U

cOOJTI0ICHHST HOPM AKOJIOTHYECKOTO TTOBEJICHUS B OKPY KArOIIEeH cpere




1.18

OCYIIECTBIISATh MOUCK MHPOPMAIUU (PHU3UIECKOTO COJACPIKAHUS B CETH
HNHTepHeT, caMOCTOSTENbHO (OPMYNIHpPYs TOWUCKOBBIM  3arpoc,
HaxXoJUuThb noyTn OIpCACIICHUS AOCTOBCPHOCTU HOJIy‘-ICHHOﬁ
uH(GOpMallMd Ha OCHOBE HMEIONIMXCS 3HAHUM U JIOTOJTHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCTOJb30BAaTh TPU  BBHINOJHEHUH YYEOHBIX 3aJaHUi  HaydHO-
HOMYJIIPHYIO JIUTEPATypy (PU3UYECKOrO COJEpKAHUS, CIPaBOYHBIE
Marepuaisl, pecypcbl ceth MHrTepHeT; BiageTts  npuéMamu
KOHCIIEKTUPOBAHMsI TEKCTa, IIpeoOpa3oBaHusl HHPOPMALUU U3 OJHON

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

CO31aBaTh COOCTBCHHBIC MUCHMEHHBIE W YCTHBIC COOOIICHUS Ha
OCHOBe WH(GOPMAIIMM M3 HECKOJbKUX MCTOYHUKOB (PU3UUECKOTO
COJIepKaHusl, MyOJIMYHO TPEICTABISATh PE3yJIbTaThl MPOEKTHON WU
HCCIICIOBATEIbCKOM JIeSITeILHOCTH, npu ITOM rpaMOTHO
WCIIOJIb30BaTh U3YUYEHHbIN MOHATUHHBINA anmapaT u3y4aeMoro pasjaeina
GU3MKA W CONMPOBOXIATh BBICTYIUICHWE TIPE3EHTAIMed C Y4YETOM

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IpU BBIMOJHEHUH YYEOHBIX NMPOEKTOB U UCCIEIOBAHUN (PU3NUECKUX
MIPOIIECCOB paCIPEACNATh O0SA3aHHOCTH B TPYIIIIE B COOTBETCTBUH C
INOCTAaBJICHHBIMHM  3aJa4dYaMi, CJICOUTDH 3a BBIIIOJIHCHHUCM  IIJIaHaA
JNEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJaeKBAaTHO  OILICHUBATh
COGCTBGHHLIﬁ BKJIag B NCATCIIBHOCTD T pynHBI, BI:ICTpaI/IBaTI:
KOMMYHHUKATHBHOE B3aMMOJICHCTBUE, TIPOSIBIISS TOTOBHOCTE

pa3peuatb KOHQJIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COlePKAHUS
pasaeJia 3JIeMEHTAa
TEIIVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISPHO-KMHETUYECKOM
61 TEOpUM CTpOEHUs BemecTBa. Macca u  pasmepsl
' MoJsieKyd.  OmbITBI, HOATBEPXKIAIOLINE  OCHOBHBIE
I10JIO’KEHU S MOJIEKYJISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, OKUAKOIO W ra3000pa3HOro
6.2 cocTosiHUM BemecTBa. Kpucrammuueckue M amopgHbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPIBIX Tel
6.3 HAa OCHOBE IIOJIOKEHUH MOJIEKYISIPHOKHHETHUECKON
TEOpUHU
6.4 CMauuBaHUE U KalWIISIPHBIE SIBICHUS
6.5 TeruioBoe pacilIupeHue U cxxaTue
6 66 Temneparypa. CBsi3b TeMIepaTypbl €O CKOPOCTBIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
67 Baytpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH
. SHEPruu: Terionepeaaya U CoBepIleHne padoThl
63 Buasl Tennonepenauu: TEIIONPOBOIHOCTh, KOHBEKIUSA,
. M3JIy4eHue
KonuuectBo  TemnoTel.  YjaenbHas — TEMIOEMKOCTh
6.9
BEILIECTBA
TemmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTo OanaHca
611 IInaBneHne U OTBEpAEBAHNE KPUCTATUNINYECKUX BEIIECTB.
' VY aenpHas TEIIOTA MJIaBICHUS
6.12 [TapooOpazoBanne ¥  KoHjaeHcanus. Vcmapenue.

Kumenne. VYpenpHas  Temora  mapooOpa3OBaHUS.




3aBHCUMOCTh TEMIEpaTypbl KUIIEHUS OT aTMOC(EpHOTO

JABJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeTIbHAs TEII0Ta CrOPaHUs
[Tpunnuner  paboter  TermmoBbix — aBuratenet  KITJ]
6.15 TEIUIOBOI'O ABUTraTelisa. TeIIOoBRIC ABUraTEId U 3alllyiTa
OKpYKaroIleH cpeabl
3aKOH COXpaHEHHUs U MPEBPAILEHUS SHEPIUH B TEIJIOBBIX
6.16
rnpoueccax
[TpakTrdeckue pabOTHI:
OnbIThI o 0OHapyKEHUIO JIEUCTBUSA CUI
MOJIEKYJISIPHOTO MPUTSKEHUS.
OnpITl 1O BBIPAIIMBAHUIO KPUCTAJJIOB IMOBAPEHHOMN
COJIM WJIM caxapa.
OnbIThI 110 HAOJIOJIEHUIO TETJIOBOTO PACHIMPEHUS Ta30B,
KUJKOCTEN U TBEPIBIX TEIL.
Omnpenenenue JaBIeHUs BO3yXa B OAJUIOHE IIMPUIIA.
OneITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTBH JIABJICHMS
BO3/lyXa OT €ro o0bEMa U HarpeBaHus WIH OXJIAXKICHUS.
[IpoBepka rumores3pl JMHEWHOW 3aBUCUMOCTH JUJIMHBI
6.17 CTOJIOMKA KHJIKOCTH B TEPMOMETPHUYECKOW TpyOKe OT

TeMIIepaTypBhl.

HaGmronenne m3aMeHeHUs BHYTPEHHEW SHEpPruM Tejla B
pesynLTaTe Tennonepenatm nu pa6OTLI BHCIIIHUX CHJI.
I/ICCHC,Z[OBaHI/Ie ABJICHUSA TCHHOO6MeHa HpI/I CMCIINBAHUUN
XOJIOJTHOW Y TOpsTYEil BOJIBI.

OmpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYECHHOTO
BOI[OfI HpI/I TGHHOOGMGHG C HaneTLIM METAJNIMYCCKUM
LIUJIAHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue mporiecca UCIapeHus.

Onpe;[eneHI/Ie OTHOCHTGHBHOﬁ BJIAKHOCTHU B03I[yX8..

Ornpenenenre yAeIbHON TEIIOTHI TUIABICHUS JIbJIA.




6.18

dusnueckue SBICHUS B TPUPOJAC: MOBEPXHOCTHOE
HATSOKCHUE W KANMWULIPHBIC SBJICHHS B TMPHPOJIC,
KpHCTAJUTBI B TipUpoje, uanyuerne ConHIa, 3aMep3aHue
BOJ0EMOB, MOPCKUE OpH3bI; 00pa30BaHUE POCHI, TYMaHa,

HWHEs, CHETa.

6.19

TexHudeckue  yCTpOMCTBA:  KaWLIAPBL, IIPUMEPHI
UCIIOIb30BAaHUS KPUCTAJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, THUTPOMETpPBI, IICUXPOMETp, NapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1 OnexTpuszanus Teil. J[Ba poaa 3JIEKTpUUECKUX 3apsiioB
B3aumoneiictBue 3apsbkeHHBIX Ten. 3akoH  Kyiona
7.2 (3aBMCHMOCTB CHJIBI B3aUMOJEUCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aps10B U PACCTOSHUS MEXTY TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 3IEKTPUUECKOTO
7.3 nosist. 1IpyHOUnD Cynepno3uuuu 3IEKTPUYECKUX IOJIeH
(Ha KaYECTBEHHOM yPOBHE)
Hocurenu »snexTpuueckux 3apsaoB. DJIEMEHTapHBIN
7.4 anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHUKY 1
IOUBJIEKTPUKU
7.5 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
76 ONEeKTpUYeCKUid  TOK.  YCJIOBHA  CYyIIECTBOBaHMS
' ANEKTPUYECKOTO TOKA. ICTOYHMKN IOCTOSTHHOTO TOKA
JencTBus 3JIEKTPUYECKOIO TOKa (Teriosoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUUECKUH TOK B
KHUAKOCTAX U razax
- Onextpuueckas uenb. Cuia ToOKa. OJIEKTPUUECKOE
' HaIpsHKeHUe
79 ConpoTuBienue IIPOBOJIHUKA. VY aensHoe
' COIIPOTHBIICHHUE BEILIECTBA
7.10 3akon Oma 15l y4acTKa enu




7.11

HOCHCHOB&TCHBHOC n nmapaJlJICJIbHOC COCOHMHCHUC

IIPOBOJTHUKOB
PabGota M MOIIHOCTH 3JIEKTPHUUECKOTO0 TOKA. 3aKOH
7.12
Jlxoyns — Jlenna
713 DJNeKTpUYecKue Lemd U TOTPEOUTENTH 3IIEKTPHYECKON
' sHepruu B ObiTy. KopoTkoe 3ambikanue
[TocrossHHBIE MarHuThl. B3auMopnencTBUE MOCTOSHHBIX
7.14
MarHuToB
715 MarnutHoe mosnie. MarHutHOoe TmoNe 3eMJId U €ro
' 3HAauYEHUE NS )KU3HU Ha 3eMie
716 OnbIT Dpcrena. MarHuTHOE MOJIE 3JIEKTPUUYECKOTO TOKA.
' IIpuMeHeHNe NEKTPOMAarHuTOB B TEXHUKE
JlelicTBEe MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.
717 DNeKTpOoABUTaTENb NOCTOSTHHOTO TOKa. Mcrnonb3oBaHue
' JJIEKTPOJABUraTeIeii B TEXHUYECKUX YCTPOMCTBAaX M Ha
TpaHCIopTe
OneiTel  @apages.  SIBieHHe  3IEKTPOMAarHUTHOMN
7.18
nHaykuuu. IIpasumno Jlenna
DNEeKTpOTreHepaTop. CriocoOsr MOJTy4YCHUS
7.19 NIEKTPUYECKOM  BHEPruHM.  ODJEKTPOCTAHLMU  HA
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUU
[TpakTuyeckue pabOTHI:
OnpIThl 10 HAOTIOACHUIO 3JEKTPU3ALUHN TEN UHIYKIUEH
Y IIPU CONIPUKOCHOBEHMH.
HccnenoBanne AeWCTBUA 3IEKTPUYECKOrO IOJIA HA
IIPOBOJAHMKY U TUAJIEKTPUKH.
7.20 COopka u mpoBepka pabOTHI BJIEKTPUUYECKOH Ienu

ITOCTOSIHHOTO TOKa.

N3mepenue u peryinpoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HaIIPSHDKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO Yepe3

PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS




Ha pe3UCTOpE.

OnbITHL, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh
JJEKTPUYECKOTO COMPOTUBJIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOLIAAN MTONEPEYHOI0 CEYEHUS U MaTepuaa.
[IpoBepka mpaBuna CIOXKEHHS HAOPSOKEHUW  TIPU
MOCJIEIOBATEIbHOM ~ COCAMHEHUM [JIBYX PE3UCTOPOB.
[IpoBepka npaBuia s CHIIBI TOKA IPH MapajuieIbHOM
COeMHEHUH  pe3ucTopoB.  Ompenenenue  pabOTHI
NIEKTPUYECKOTO TOKA, MHIYIIErO0 4Yepe3 PpPe3UCTop.
OnpenenieHre  MOIIHOCTU — 3JEKTPUYECKOIO  TOKa,
BBIJIETIsIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIbI TOKA, UAYILIEr0 4Yepe3 JaMIOYKy, OT HalpsKEHHUs
Ha Hell. Onpenenenue KIIJ[ Harpesarens. MccnenoBanue
MAarHuTHOTO B3aUMOJEHCTBHSI MOCTOSHHBIX MArHUTOB.
N3yueHrne MarHuTHOIO MOJIS MOCTOSIHHBIX MArHUTOB NPU
ux oObeaMHEHUM U pasjeneHuu. McciemoBanue
JEMCTBUS DJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneITel,  JIEMOHCTPUPYIOIIWE  3aBUCHUMOCTb  CHJIBI
B3aUMOJCHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHUJIbI
TOKa W HalpaBlIeHMs TOKa B Karymke. 3ydeHnue

,Z[GI>'ICTBI/ISI MAaroiuMTHOIrO IoJidi Ha MPOBOJHHUK C TOKOM.

Koncrpyupoanue u U3y4eHUE paboThI
AJIEKTPOJIBUTATEIS. Nsmepenne KITA
AJIEKTPOJBUTATEIILHOMN YCTaHOBKH. OnbIThI o

HUCCICOOBAHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIUH:
HUCCICOAOBAaHUC W3MEHCHHUII 3HAUCHUS U HaIpaBJICHUA

WHIYKIIMOHHOTO TOKA

duznyeckue SIBICHUS B npupoac: ISJICKTPUYCCKUC

ABJIEHUST B  arMmocdepe, INEKTPUYECTBO  KUBBIX

7.21 OpraHU3MOB, MarHUTHOE TOJIe 3eMJId, aper( MOoJFOCOB,
POJIb MarHUTHOTO IOJISL AJIs1 )KM3HU Ha 3eMJIe, MOJIIPHOE
CUSTHUE

7.22 TexHuueckue yCTpOMCTBA: DIIEKTPOCKOI, aMIIEPMETP,




BOJITMETP, PEOCTaT, CYETYUK IJIEKTPUYECKON DHEPIUH,
JIEKTPOOCBETUTENIbHBIE  NPUOOPBI,  HAarpeBaTelIbHbIE
AIEKTPOIPUOOPHI (mpumepsr), AICKTPUICCKHE
IIPEIOXPAHUTENN, DIIEKTPOMATrHUT, 3JIEKTPOJBUrATEIb

MOCTOAHHOI'O TOKA, TCHCPATOP IMMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kon snemenrta [IpoBepsiemble 3J1IEMEHTHI COACPKAHUS
paznena
MEXAHUWYECKUE SABJIEHUA
81 Mexanuueckoe aABWKeHHE. MarepuaibHas — TOYKA.
' Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBHIKCHHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
HepaBnomepHoe npsimonuHelHoe ABWkeHUEe. CpemaHsis
8.4 U MIHOBEHHas CKOPOCTb Tejla IPpU HEPABHOMEPHOM
JBUKEHUU
g5 Yckopenue. PaBHOyCKOpEeHHOE NPSIMOJIMHEHHOE
' JBUYKEHUE
8.6 CBobOoanoe nangeHue. OneiTh [anmnes
PaBHoMepHOE nBHKEHME MO OKpyx)HOCTU. llepumon u
8 8.7 yacToTta oOpamieHus. JInHeiHas W yriioBas CKOPOCTH.
[{eHTpOCTpEMUTEIIBHOE YCKOPEHHE
8.8 [TepBsriit 3akon HeroToHa
8.9 Bropoii 3akoH HeroToHa
8.10 Tpetnii 3akoH HeroToHa
8.11 [TpuHIIMTT Cynepro3nIUn CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuia TPEHUS CKOJIbKEHHS, CUjla TPEHUS
' MOKOS1, APYTUe BUIbI TPEHUS
g 14 Cuma TSKECTH W 3aKOH BCEMHUPHOTO TITOTEHUS.
' YckopeHnre cBOOOTHOTO TMaIeHUS
8.15 IBmwxenne  muaHer  Bokpyr  Connua.  Ilepsas




KOCMHUYECKasi CKOpocTh. HeBecOMOCTh 1 neperpy3ku

PaBHOBecue marepuanbHO TOUkH. AOGCOMIOTHO TBEPAOE

8.16
TEJ0
217 PaBHOBecue TBEpMOro Tena € 3aKPEIUIEHHOW OChIO
. BpaieHusi. MoMeHT cuibl. LleHTp TsixecTn
8.18 Nmnynbe Tena. MI3mMenenue umnyibca. IMiysibe cuibl
8.19 3aKOH COXpaHEHMs UMITYJIbCa
8.20 PeakTuBHOE IBUXKCHUE
8.21 Mexanuveckas paboTa U MOIITHOCTh
g2 Pabora cun TskecTH, ynpyroctd, TpeHHs. CBs3b
' SHEpPruu U paboThl
223 IloTreHunanpHas d2Heprus Tejla, MOJHATOrO  Haj
' MOBEPXHOCTHIO 3eMJTU
8.24 [ToreHimanbHast SHEPTUS CHKATON MPYKUHBI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPIUH
8.26 3aKOH COXpaHEHHSI MEXaHUYECKON SHEPrUun
[TpakTrueckue pabOTHI:
Omnpenenenre cpeaHe CKOPOCTH CKOJIBKEHHUS Opycka
WU JBWKEHUS IIApUKa [0 HAKIOHHOM IUIOCKOCTH.
OnpeneneHre yCKOpeHUs Tejla MPU PaBHOYCKOPEHHOM
JBWKEHUH 10 HAKJIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IIyTH OT BpPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHOW CKOPOCTH.
IIpoBepka THUIOTE3Bl: €CIM HIPU PABHOYCKOPEHHOM
8.27 JMBIKEHWHU 0€3 HadaJbHOM CKOPOCTH IyTH OTHOCSTCS

KaK psAA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
POMEXYTKH BPEMEHH OJJHHAKOBHI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CWIbl HOpMaJbHOro pAaBieHus. OnpexaeneHue
KodpduurenTa TpeHus CKoibxeHus. OmnpexneneHue
KECTKOCTH TpYXUHBL. OmnpeneneHne padOTHl  CHIIBI
TPeHUST TPU PABHOMEPHOM JBIDKEHHM Tela IO

TOPU3OHTAIILHON TOBEepXHOCTU. OmpeneneHue padoThI




CWIBl  yOpPYrocTM  IpU  NOAbEME  Ipy3a €
WCIIONB30BAHUEM  HENOJABIKHOIO U IOABHIKHOIO

OJIOKOB

duznueckue SBICHUS B npupoac: MpujrvBbl U OTJIMBBI,

8.28 nBrokeHue TiaHeT COJIHEYHOW CHUCTEMbI, PEAKTUBHOE
JBUYKEHUE KUBBIX OPTaHU3MOB
8.9 TexHudeckue  yCTpOWCTBA:  CHUAOMETDP,  JaTYUKH

MOJIOKEHHU S, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

9.1

KonebatenpHoe npmkeHne. OCHOBHBIE XapaKTEPUCTUKH

KoJIeOaHUI: TIEpUO/I, YaCTOTa, aMILTUTYAA

9.2

MaremaTnueckui u NPy KUHHBINA MAasITHUKH.

[IpeBparenne sHeprun Npu KoiaeOaTeIbHOM ABIKEHUN

9.3

3aryxatomue KosiebaHus. BbIHYXIeHHbIE KOeOaHuUs.

Pe3onanc

94

Mexannueckue BOJIHEI. CBOMCTBA MEXAHUUYECKUX BOJIH.
HpOl[OJIBHLIC nu HOHepe‘-IHBIG BOJIHBI. I[JII/IHa BOJIHbBI H
CKOpOCTh €€ pacmpocTpaHeHUs. MexaHU4YeCKHue BOJIHBI

B TBEPAOM TeJI€, CEICMUYECKHE BOJIHBI

9.5

3ByK. ['poMKOCTB U BbICOTa 3ByKa. OTpakeHuE 3ByKa

9.6

Wudpa3Byk U yabTpa3ByK

9.7

[IpakTuueckue pabOTHI:

OmnpeneneHnue 4actoTbl MW Hepuojga  KoiebaHui
MaTeMaTH4eCcKOro MasTHHUKA.

Omnpenenenue 4acToTbl MW Hepuojga  KosebaHui
NpY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH — Ilepuoja  KosieOaHui
NOJBEIICHHOTO K HHUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Ilepuoja  KoJieOaHui
NpY>KUHHOTO MasTHHKAa OT Macchl Tpysa. IlpoBepka
HE3aBUCHUMOCTH nepuosa KoJieOaHui rpysa,
MOJIBEIICHHOTO K HUTH, OT MAacchl Ipy3a M KECTKOCTH

npyxuHsl. i3mMepenue yckopeHus cBOOOIHOTO MaieHUS

9.8

duznyeckue SIBICHUS B npupoac: BOCIPHUATUC 3BYKOB




KUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMHYECKUE BOJIHBI,
IlyHAMH, 9XO0
99 TexHuueckne yCTpOHCTBA: HXOJIOT, HCIOJIb30BAHUE
' YJIBTPa3ByKa B OBITY M TEXHHUKE
DJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMATHUTHBIE BOJHBI.
' CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJTH
10.2 [IIxana 31eKTpOMAarHUTHHIX BOJIH
103 DnekTpoMaruuTHas npuponaa cBera. CKOpPOCTh CBeTa.
' BonHoBbIE cBoliCTBa CBETa
10 [IpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOMCTB  3JEKTPOMAarHUTHBIX BOJIH C
MTOMOIIIbI0 MOOHMIIBHOTO TeledhoHa
Ousuyeckue SBICHUS B MPHUPOJAE: OUOIOTUYECKOE
10.5 neiicTBue BUJUMOTO, yIBTPaduoIeTOBOTO U
PEHTTEHOBCKOTO U3IyUYEHH
10.6 TexHuueckue YCTpOMCTBA: WCTIOJIb30BAHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBGIE SABJIEHUA

11

11.1

JlyueBast monenb cBera. ICTOUHMKH CBETa

11.2

[IpsamonnHeHOE paclipoCTpaHEHHUE CBETA

11.3

Otpaxenune cBera. [1nockoe 3epkasio. 3aKOH OTPAKEHUS

CBCTa

11.4

HpeHOMHeHI/Ie cBeTa. 3aKoH MMpCJIOMJICHUA  CBCTA.

[TomHOE BHYTpEHHEE OTpakeHUE CBETa

11.5

JIunza. Xop nydei B IMH3E

11.6

Ontrueckast cuctema Qoroarnmapara, MHKPOCKONA M

TCICCKOIIa

11.7

I'maz xak onTtuyeckas cucrema. bauzopykocte u

IaIbHO30PKOCTD

11.8

Paznoxenue Oenoro ceeta B criekTp. OnbiTel HeloTOHA.

CroxeHne CneKTpalibHBIX LIBETOB. Jlucnepcus cBeta

11.9

[IpakTuueckue pabOTHI:

HccnenoBanne  3aBUCHUMOCTH  yIjla  OTPAXEHUs




CBCTOBOT'O JIy4a OT yIJia MaJICHUs.

M3yuenne xapakTepUCTHK H300pa)KeHUs HpeaMeTa B
IJIOCKOM 3€pKaje.

HccnenoBaHne  3aBUCUMOCTH  yIjla  IPEJIOMIICHUS
CBCTOBOT'O JIy4a OT yIJjia MaACHUA HA T'PaHULIC «BO3AYX —
CTEKJION.

[Tonyyenne u300paXEHUH C MOMOILBIO COOMparomeit
JIMH3BIL.

Omnpenenenre (QOKYCHOTO pacCTOSIHUS M ONTHYECKOMH
CHJIBI COOMPAFOIIICH JIMH3HI.

OMnBITH IO PA3TI0KEHUIO OENIOTo CBETa B CHEKTP.
OnbITHl 10 BOCHPUATHIO IBETa NPEAMETOB IPU HX

HaOJIIOICHNH Yepe3 LIBETOBBIC (PUIIBTPHI

dusnyeckue sBIeHUS B npupoje: 3atMeHus CosHua u

11.10 JlyHbBI, 11BETA TEJN, ONTHYECKUE SBICHUS B arMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)

11.11 Texnuueckue YCTpOMCTBA: OYKH, [IEPUCKOIL,

' ¢doToamnmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBGIE SABJIEHUA

1 OmnbiTel Pezepdopna u miaHeTapHas MOJENb aTOMA.
’ Moaens aroma bopa

192 Hcnyckanne m morniomeHue cBeta aroMom. KBaHTHI.
' JInHenyaTele CIIEKTPBI

12.3 PagnoaktuBHOCTB. Anb(da, OeTa- u raMmMa-u3IyyeHHus

174 Crpoenne aromHoro szapa. HykinonHas wmozens

. ' aTOMHOTO siapa. M30Tomnbl

15 PagnoaktuBubeie npeBpamienud. I[lepuon mnosypacnana
' ATOMHBIX SIZIEP

126 Snepuble peakuuu. 3aKOHbBI COXPAHEHUS 3apsAI0BOTO U
' MaccOBOI'0 YHCEI

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

128 Peaknuu cunresa u aenenus saep. McTouHuku sHepruu
’ CouHiia 1 3831

12.9 Snepnas osHepretuka. JlelicTBUE  paIMOAKTHUBHBIX




I/ISJ'Iy‘ICHI/Iﬁ Ha JXUBBIC OPTraHU3MbIL

[TpakTuyeckue pabOTHI:

HaGmronenne CrulomHbIX W JIMHEHYATBIX  CIIEKTPOB

U3ITy4EHUS.
12.10
HccnepoBanue TpPEKOB: MU3MEPEHUE SHEPIHMM YaCTHIIBI
110 TOPMO3HOMY TyTH (110 (hoTOrpadusim).
N3mepenue paauoakTuBHOro (hoHa
®usznyeckue SABICHUS B TMPUPOAE: ECTECTBEHHBIN
paavoaKTHBHBIN ¢om, KOCMHUYECKHE JTyuH,
12.11 paJMOaKTUBHOE U3JIyYEHHUE NPUPOIHBIX MHUHEPAJIOB,
JEUCTBUE PpaJUOAKTUBHBIX HW3JIyYCHUH Ha OpraHu3M
YeJIoBeKa
1212 TexHuueckue yCTpOICTBA: CIIEKTPOCKOII,

WHIMBUyaJIbHbBINA JO3UMETP, KaMepa Bunbcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBePsSIeMOro
TpeOOBaHUs

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJbTaTaM
0230BOTr0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[lonumanue pomu  (GU3MKK B  HAYYHOHM  KApTUHE  MHpA;
c(OpMHPOBAHHOCTh 0OA30BBIX MPEACTABICHUI O 3aKOHOMEPHOW CBSI3U
U TI03HAaBa€MOCTH SIBJICHUH NPUPOJIBI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeid ponu (PU3MKM B pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTUH, 00 3BOJIOLUHU
¢u3nUecKux 3HAHUW W UX POJM B ILIEJIOCTHOM €CTeCTBEHHOHAYYHOM
KapTHHE MHUpa, O BKJIAAE POCCUICKUX M 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOIIECCOB OKPY’KAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHMA O BHMJAX MaTepuu (BEIIECTBO U TOJE), O IBMKEHHHM Kak
croco0e CyIIecTBOBaHUSI MaTepPUH, 00 aTOMHO-MOJICKYJISIPHON TEOpUU
CTpPOEHHSI BELIECTBa, O (M3MUECKON CYIIHOCTH SIBJICHUM MPHUPOJIBI
(MEXaHMYECKHUX, TEIJIOBBIX, OJJIEKTPOMATHUTHBIX ¥ KBAaHTOBBIX);
YMEHHE pa3anydarh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYecKoe SBICHHCE;
YMEHHE pPaclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN
B OKpYXalollleM MHpE, BBIAEISAS HX CYHIECTBEHHbIE CBOWCTBA

(Mpu3HAKH)

Bna;[eHHe OCHOBaMH ITOHSITHMHOIO amnmnapara M CHMBOJHMYCCKOTO
A3bIKa (1)I/I?>I/IKI/I U HCIIOJIB30BAHUC UX JIA PCIICHUA y‘le6HBIX 3aaay,
YMCHHUC XapaKTCpU30BaATb CBOICTBa TCII, (1)I/I3I/I‘-I€CKI/IC SABJICHUSA H

MPOLIECCHI, UCTIOB3YS GyHIaMEHTAIbHbIE U SMINPUYECKUE 3aKOHBI

YMeHune onuchBaTh HN3YYCHHBIC CBOICTBA TENI U (1)I/I3I/I‘ICCKI/IC SABJICHUS,

UCTIOJB3YS (PU3UUECKUE BETHUNHBI

Brnanenwe ocHOBaMM METOJOB HAYYHOTO IIO3HAHUS C Yy4ETOM
coOoIeHnsl MpaBml 0E301aCHOTO TpyJa: HaOMIoAeHUE (HU3UIECKUX
SIBJICHUIA:

YMEHHE CaMOCTOATEIbHO COOMpATh HKCIEPUMEHTAIBHYIO YCTaHOBKY




U3 JTaHHOTO Habopa 00OpYZOBaHHS MO MHCTPYKLUH, OMUCHIBATH X0
OMBITA U 3aMCHIBAT €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
NpOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHHI (PU3HMUECKUX BEITHYMH:
yYMEHUE IUIaHUPOBATh HM3MEPEHMs, CaMOCTOSATENIIBHO CcOOUpaTh
OKCIEPUMEHTAIbHYI0 YCTAaHOBKY [0 HMHCTPYKIHUH, BBIUYUCIIATH
3HA4YEHUE BEJIMYMHBI M AHAJIU3MPOBATH IOJYYEHHBIE PE3YJIbTaThl C
y4E€TOM 3aJaHHOMU MTOTPEIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIIOKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEJOBaHUI;
CaMOCTOSITENIFHO ~ cOOMpPAaTh HKCHEPUMEHTAJbHYI0 YCTAaHOBKY U
OPOBOJUTH  MCCIEJOBAaHUE IO  HMHCTPYKLUUH,  IPEICTaBIIATh
NOJYyYCHHbIE 3aBUCHUMOCTH (M3MUECKUX BEJIMYMH B BHUJAE TAOIUI] U
rpaMKOB, yUUTHIBATh MIOIPEIIHOCTH, JI€JIaTh BBIBOJBI 10 pe3yJIbTaTaM

HCCICI0BaHUA

[lonuManue  XapakTepHBIX  CBOMCTB  (PU3MUECKUX  MoJesei
(MaTepuasibHas TOYKa, aOCOJIFOTHO TBEPJOE TEJO, MOAEIU CTPOCHMS
ra3oB, JKMIKOCTEM M TBEPABIX Tel, IUIAHETapHas MOJENIb aroMa,
HYKJIOHHas MOJI€Jb aTOMHOTO siipa) U yMEHHUE NPUMEHATh UX I

00BsICHEHUS! (PU3HUECKUX MIPOIIECCOB

YMmeHue oOBACHATH (PU3MUECKUE MPOIECChl U CBOIMCTBA TN, B TOM
gucle W B KOHTEKCTE CHTYalUil TNPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISATh IPUYUHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha W3yYEHHbIE CBOMCTBA (pr3HdIecKuX

SIBIICHUH, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

YMmenue pemaTth pacuéTHble 3amaud (Ha 6aze 2 — 3 ypaBHEHHiN),
UCTIONB3YS 3aKOHBI W (OPMYJIBI, CBS3BIBAONINE  (DU3UYECKHE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCBHIBATh KPAaTKOE YCJIOBHE 3aJadH,
BBISIBIISITH HEJOCTAIOLINE JaHHbIC, BHIOMPATh 3aKOHBI M (OPMYJIHI,
HeoOXoauMBble It €€ PEeIIeHHs, NCTIOJIb30BaTh CIIPaBOYHBIC JaHHEIE,
OPOBOIUTH PACUYETHI M OIEHMBATH PEATUCTHYHOCTH IOJyYEHHOTO
3HaueHHS (PU3NYECKOW BEIMYMHBI; YMEHHE ONpPENeNsiTh pa3MepHOCTb

(¢u3uUecKoil BeITMUMHBI, TOJIyY€HHON MPHU PEIICHUH 3a/1a41

YMeHHre XapakTepu30BaTh MPUHLHUINBI JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIJIe OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB MO MX OMUCAHUIO, UCTIONB3Ys 3HAHUS O

CBOMCTBaX (DU3MYECKUX SBICHUW W HEOOXOoIuMBbIe (Qu3nuecKue




3aKOHOMEPHOCTHU

10

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
MOBCETHEBHOM KU3HM Uil oOecrieueHuss Oe30MacHOCTH  TpH
oOpamieHnn ¢ OBITOBBIMH ~ HpuOOpaMM M TEXHHYECKUMHU
yCTPOMCTBAMH, COXpPAHEHHUsS 370pPOBbSI M  COONIONCHHS HOPM
HKOJIOTUUECKOTO0 TOBEACHHUA B OKpYXarolled cpene; MOHMMaHUE
HEOOXOANMOCTH TPHUMEHEHUS JOCTIKECHUH (GU3UKH M TEXHOJIOTHH

JId paliuOHAJIBHOTO IMPUPOAOIIOJIb30BaHUA

11

OneIT TOWMCKa, TPeoOpa3oBaHUs U MPEACTABICHUS HHPOPMAIIH
(U3UYECKOTO COACpIKAHUSI C HCIOJIb30BaHUEM WH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJIy4eHHOW WH(MOpPMAIIMM HAa OCHOBE UWMEIOIIMUXCA 3HAHUA |
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  HCIOJb30BaTb  IpPHU
BBIMIOJTHEHUH Y4YeOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JUTEpaTypy
(U3UYECKOTO CONEpIKaHUs, CIPABOYHBIE MaTepuaibl, PECYpPChl CETH
WUntepHner; BnageHue 0a30BBIMM  HaBBIKAMH  NPeoOpa3oBaHUs
uHPOpMALIMK U3 OJHOH 3HAKOBOM CHUCTEMBI B JpPYTYIO; YMEHHE
co3laBaThb COOCTBEHHbIE IMUCHMEHHBIE M YCTHBIE COOOIICHMSI Ha

OCHOBE MH(OPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

MEXAHUWYECKHUE ABJIEHUA

1.1

Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema  orcuéra.

OTHOCUTENHLHOCTD JABWXKCHUA

PaBHOMepHOE U HepaBHOMEpHOE NBMXeHue. CpenHsas ckopoctb. Dopmyna st

1.2 BBIYUCIICHUSI CpeIHeH ckopocTu: v = S/t
PaBHOMEpHOE MPAMOJIMHENHOE IBH)KEHUE. 3aBUCUMOCTh KOOPJAMHATHI Tejla OT
BPEMEHU B CIIy4yae paBHOMEPHOI'O IPSIMOJIMHEUHOIO JIBUKECHHUS:
13 x()=x,+ut
I'paduku 3aBUCMMOCTH OT BpPEMEHU [UIS TNPOEKIHUHU CKOPOCTH, MPOEKIUH
nepeMenieHusi, MyTH, KOOpAWHATHl TPUH PABHOMEPHOM MPSAMOIMHEHHOM
JBHKCHUN
3aBUCUMOCTh KOOpJMHATHI Te€lda OT BPEMEHU B Cllydae PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO ABUKECHUS:
f:
Sx() =v,, *t+ay* 3
@opmynbl ISl TPOEKUUU MEpPEeMEUICHHs, MPOEKIUU CKOPOCTH M TPOEKIMHU
YCKOPEHHUS IIPU PABHOYCKOPEHHOM IPSMOJIMHEWHOM JIBUKEHUM:
£
1.4 Sx(O =0y, t+a, =,
U.\'(r) =Upx T -1,
a,(f)=canst,
Uy, =, =2a,.s,
I'paduku 3aBUCHMOCTH OT BpEMEHHM IS MPOEKUUU YCKOPEHHUsS, MPOESKIUH
CKOPOCTH, NPOEKLUHH MepeMelleHUsl, KOOpAUHATHl IPH PaBHOYCKOPEHHOM
HpﬁMOHHHCﬁHOM JABHUKCHUUN
CBobonnoe manenue. GopmMyibl, ONUCHIBaIOIINE CBOOOJHOE MaJeHHUE Tena I0
1.5 BCPTUKAIN (,Z[BI/I)KGHI/IC TCJIa BHU3 WX BBCPX OTHOCHUTCIBHO IOBCPXHOCTH

3emnun). ['paduxu 3aBUCHUMOCTH OT BpEMEHHU MJii MPOEKIHMU YCKOPEHUs,




NPOCKIIMH CKOPOCTH M KOOPJAMHATHI MpPHU CBOOOJHOM TNaJE€HUHM Tela IIo

BEPTHUKAIH

CkopocTh paBHOMEPHOIO JABIDKEHHS Tella IO OKpYXHOCTH. Hampasnenue
CKOPOCTH.

@opmyna AJig BBIYMCIEHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TMEpPHOJ

oOpartmeHus:
27R
=
T
16 LentpoctpemurenbHoe yckopeHue. HampaBieHue UEHTPOCTPEMUTETHLHOTO
yckopeHusi. QopMyiia i1l BBIYUCICHUS YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBAIONIAS IEPUOJT M YACTOTY OOpALCHHUS:
V= 1
T
Macca. [1notnocts BemectBa. @opmyra At BBIYUCICHUS TIIOTHOCTH:
1.7 _om
P=7
1.8 Cuita — BektopHas pusndeckas BennduHa. CI0KeHHE CHIT
1.9 SBnenune unepuuu. [lepsriit 3akon HproToHa
Bropoi1 3akoH HeroTona:
F=m-a
1.10
CoHanpaBJIEHHOCTh BEKTOPA YCKOPEHMS TeJla U BEKTOpa CUJIbI, IEUCTBYIOIICH Ha
TEJ0
Bzanmogperictsue ten. Tperuit 3akon HeroroHa:
1.11 - -
F. 21 = _Fl—>2
TpeHue mMokosi U TpeHUE CKONIbXeHUs. DopmMyra AJis BEIYUCICHUS MOIYJIS CUJIBI
1.12 TPEHUS CKOJIbKEHUS:
F_=u-N
p =}
Hedopmamus tena. Ympyrue u Heymnpyrue naedopmanuu. 3aKoH YIPYyroi
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
1.14 BcemupHoe Tsrorenue. 3aKk0H BCEMUPHOTO TSTOTCHUS:




My - M4
F=G-—L1L 2
R>
Cwuita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TafCHUSI.
dopmya a5 BBIYUCICHUS CUIIBI TSKECTH BOIM3M noBepxHOocTH 3emin: F = mg.
JBmxenue mnanet Bokpyr Connna. [lepBas kocMu4eckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

NmMrynbe Tena — BeKTopHas Gu3MyYecKas BeJIHUrHa.
p=mo

Nmnynsc cucremsl tein. M3menenue umiybca. MIMmyiibe cumsl

1.16

3aKOH COXpaHCHHS HMITYJIbCA JUIS 3aMKHYTOH CHCTEMBI TEJ:
D=my0, +m,0, =const

PeakTnBHOE NBIDKEHNE

1.17

Mexanunueckast pabora. @opmyna aiisi BEIYUCICHHS paOOThI CHJIBL:
A=Fsoosa
Mexannueckass MOITHOCTD:

n=4
r

1.18

Kunernueckas v moTeHIHAIbLHAS OHEPTIUs. CDopMyna JJIs1 BBIYMCJIICHU S

KUHETUYECKON IHEPTUU:

2
_mv

E;

o

Teopema o kuHeTHUecKOU s3Heprun. Popmyiia I BBIYUCICHNUS NOTCHIMAIBHON
JHEPruu Tella, MOJHATOTO

Hax 3eMIIEH:

E,=mgh

1.19

MexaHudeckasi SHEpPIrus:
E=E;,+E ?

3aKOH COXpaHEHHSI MEXaHUYECKOM sHepruu. PopmyJia Jj1sl 3aKOHA COXPaHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CWII TpeHUs: F = const.

[TpeBparenre MexaHHUYECKON YHEPTUH MTPU HATUYUU CUJIBI TPEHUS.

1.20

[TpocThie MEXaHU3MBI. «30JI0TOE TPABHIIO» MEXaHUKH.
Preruar. MomeHT cuisl: M - Fl.

VYcioBue paBHOBECHS phluara:




M +M, +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O0510Ku. KITJ] mpocThIx MeXxaHU3MOB,

n= Anonessas
Aaarpaqenxaz

JlaBiienue TBEpIOTO TEIIA.

®dopmyria 71 BEIYUCICHHS TaBJICHHS TBEPIOTO Tea:

_F
pP= G
1.21 JlaBiienue ra3a. ATMOCEpHOE TaBIeHUE.
['mppocTtaTndeckoe 1aBjI€HNE BHYTPH KUIKOCTH.
®dopmyna 17151 BBIYUCICHUS TaBICHUS] BHYTPU KUIKOCTH:
P=pgh+ P,
1.22 3akoH [lackans. ['uppaBnuueckuii npecc
3akoH Apxumena. Popmyna IS ONPEACTCHUS BBITAIKMBAIOIICH CHUIIBI,
JEHCTBYIOILLEH Ha TEJ0, MOTPYKEHHOE B )KUJKOCTb UJIHU T'a3:
1.23
Fam =P8V
VYcnosue niaBanus tena. [maBanue cy0B 1 BO3yXOIUIaBaHUE
Mexanuueckue KoneOaHuWs. AMIUTHTYJa, TEpUOJ W YacToTa KOJeOAHWIA.
124 ®dopMyria, CBI3BIBAIOIIAS YaCTOTY M MEPUO KOJICOAHU:
v=l
T
125 MaremaTuueckuidi W TPYKUHHBIM MaaTHUKHU. [IpeBpamieHue »Hepruv mpu
' K0JIe0aTEIbHOM JABMKCHUU
1.26 3aryxatomue konebanus. Bernyxaennsie konedanus. Pezonanc
Mexanuueckue BOJHBI. [IpoAoJibHBIE M MOINEpEUYHbIE BOJHBI. [[MHa BOJHBI U
1.27 CKOPOCTB paclpOCTPaHEHUS BOJHBI:
A=v-T
128 3ByK. ['poMkocTh U BbicOoTa 3ByKa. OTpa’keHHE 3BYKOBOW BOJIHBI Ha T'PAaHUIIE
' IByX cpell. Hppa3Byk U ylabTpa3BykK
Ipakmuueckue pabomul
1.29 N3mepenue cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHJIIBL, HKECTKOCTHU

NPYXKUHBL, KO3(PPUIMEHTa TPEHUS CKOJIBKEHUS; paOOThl CHIIbI TPEHHS, CHIIbI




YOPYTOCTH; CpeIHEH CKOPOCTH IBIKEHHS OpyCKa MO HAKIOHHOW IJIOCKOCTH;
yCcKOpeHusi Opycka Mpu JBMKEHHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuofa KoneOaHWUN MaTeMaTHYeCKOro MAasTHHKA; 4YacTOThl U IepHoja
Kosie0aHuM MPYKXUHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YIPYTOCTH TpPH MOABEME Tpy3a C TOMOIIBIO HEMOIBUKHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH MPU MOABEME TPy3a C MOMOIIBIO MOABHKHOTO
OIoxa.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOH CHJIIBI OT 00BEMA MOTPYKEHHOM
JaCTu TC€JIa U OT INIOTHOCTHU XUAKOCTHU, HC3aBHUCHUMOCTHU BI:ITaJ'IKI/IBaIOH_[eI‘/JI CHIJIbI
OT MaccChl Teja; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIbHOTO JTaBJICHUS U OT
poAa MOBEPXHOCTH; CUIBI YIPYTOCTH, BOSHUKAIOLICH B IPYKUHE, OT CTEIICHU
nedopMaluu Mpy>KUHBI; YCKOPEHUs: OpycKka OT yrja HaKJIOHa HampaBlISIONIEH;
nepuoa (4acToThl) KoieOaHUI HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; MEPHOJa
Kosie0aHUM MPYKUHHOTO MAasTHUKA OT MAaccChl Irpy3a U KECTKOCTU MPY>KUHBI;
UCCJICIOBAHNE HE3aBHCHMOCTH TIEpHOJa KOJICOaHW HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka yciioBusi paBHOBECHSI phlyara

1.30

Qusuueckue s6neHUs 6 Npupode: TPUMEPbl ABWKEHHS C pa3IMYHBIMU
CKOPOCTSIMH B )KHUBOW U HEKMBOW IIPUPOJE, NEUCTBUE CWIBI TPEHUS B IIPUPOJE U
TEXHUKE, TNPWIMBBI W OTJUBBI, JBIWKeHUE IuIaHEeT CONHEYHOW CHCTEMBI,
PEaKTUBHOE IBM)KCHHME JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIUSHUE
aTMOC(EpHOro JaBJIECHUsS HA JKUBOM OpraHu3M, IUIaBaHUE pbIO, BOCHPUSATHE

3BYKOB KUBOTHBIMU, 3CMJICTPACCHUC, celicMuueckue BOJIHBI, IyHaMH, 3X0

1.31

Texnuueckue ycmpoticmea.: CUUIOMETP, NATYUKHU TOJIOKEHHUS, PACCTOSIHUS U
YCKOpPEHUs, AUHAMOMETp, TMOJIIUIHUKHA, PAKEeThl, pblYar, MOJBWXKHBIA U
HETIOJIBIKHBINM OJIOKM, HAKIOHHAS TUIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
COOOILAOIIUECS] COCYAbl, YCTPOWCTBO BOAOIMPOBOJAA, THAPABIMYECKHI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, IXOJOT,

HCIIOJIb30BaHUE YIBTPa3ByKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIE  TIOJIOKEHUS  MOJEKYJISIPHO-KHHETUYECKOW  TEOpUU  CTPOCHHS
BerecTBa. Mojienmu TBEPIOTO, KUIAKOTO U ra3000pa3HOro0 COCTOSHUHN BEIIECTRA.

Kpucrammueckue u amopHsie Tena

2.2

I[BI/I)KGHI/IG qacTul BCIICCTBA. CBs3b CKOpOCTH  ABHXKXCHHUA YacCTUll C

TeMriepatypoii. bpoyHoBckoe nBmwkenne, muddys3us

23

CMmaunBanue u KallWJIJIAPHBIC SABJICHUA
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TemioBoe paclIupeHue U cxKaTHe

2.5 TemnoBoe paBHOBECHE
26 BuyTtpennsist sHeprusi. Pabora u Teruionepenada Kak CIOCOOBI M3MEHEHUS
' BHYTPEHHEHN SHEPIUU
2.7 Bupael Terionepenaun: TemONpOBOIHOCTh, KOHBEKIIHS, U3TyYEHUE
Harpepanue wu oxnaxnaenue Ten. KoauyecTBO  TEIJIOTHL. Y AeibHas
28 TEIUIOEMKOCTb:
O=cm(t,—t,)
3aKOH COXpPAHEHHs SHEPruU B TEIUIOBBIX MPOLECCaX. YPABHEHUE TEIJIOBOTO
2.9 OanaHnca:
Q+0, +..=0
Ucnapenne u koHuaeHcanusd. V3mMeHeHHE BHYTPEHHEH SHEPruM B MpOLECCE
2.10 ucrapeHuss M KoHAeHcauuu. KureHwe IKUIKOCTU. YelnbHas TeIioTa
napoo6OpazoBanus: L = O/m
2.11 Brnaxxnocts Bo3myxa
[InaBnenne wu Kpuctayuzauus. 3MeHeHWe BHYTPEHHEH DSHEpPruvd Mpu
IJIaBJICHUU U KPUCTAUIA3AIMU. Y IeJIbHAS TeIUIOTA IJIaBJICHUS :
2.12 0
m
513 BHyTpeHHs dHEprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:
' q=0/m
2.14 [Mpunnums! padots! TemwmoBsix apurateneit. KI1/1 remmoBoro qurarens
Ipaxmuyeckue pabomuol
N3mepenne yaenbHOM TEITOEMKOCTH METAJUIMYECKOro LMJIMHPA; KOJIMYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOH TemmepaTypbl (PUKCHPOBAHHOM
Macchl, B KOTOPYIO OIYLIEH HArpeThli LWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OT/IAHHOTO HArpeThIM LMJIHUHIPOM, IOCJIE€ OIYCKAHHS €ro B BOAY KOMHATHOM
TEMIIEPATypbl; OTHOCHUTEIBHOM BIAXHOCTH BO3/lyXd; YAECIbHOM TEIJIOTHI
miaBjaeHust Jbaa. McciaemoBaHwe M3MEHEHUS TEMIIEpaTypbl BOABL TP
Pa3IUYHBIX YCJOBHSIX; SIBJICHUSI TEIUIOOOMEHA MPH CMEIIMBAHUU XOJOAHOW U
ropsiuei BOAbI; MpoIecca UCapeHUst
516 Qusuueckue A6n1eHUs 8 npupode. TIOBEPXHOCTHOE HATSDKEHHE U KalWJUIAPHBIC

SIBIICHUSL B NPUPOJE, KPUCTAIUIBl B Npupoje, usinydeHue CosHla, 3amMep3aHue




BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE pOCHI, TYMaHa, HHesl, CHera

Texnuueckue ycmpoﬁcmea: KalmuJUIAAPBI, IMIPUMCPBI UCTIOJIb30BAHUA KPUCTAJIJIOB,

KUJKOCTHBIN TEPMOMETp, JAaTYMK TEMIEpPaTypbl, TEPMOC, CUCTEMA OTOILICHUS

=17 JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOWHA, NBUTaTellb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 DnekTpusanusd Tei. [[Ba Buja slIeKTpUUeCcKUX 3apsioB
3.2 BzaumoperictBue 3apsikeHHbIX Ten. 3akoH Kynona
33 3aKOH COXpaHEHMs AJIEKTPUUECKOTO 3apsiia
14 Onexrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnois. IIpuHiun
' CYNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »nektpudeckux 3apsgoB. JlecTBHE 3JIEKTPUYECKOrO TOJISI Ha
' aneKTpuueckue 3apsanl. [[poBOAHUKY U JUIIEKTPUKHU
[TocTostHHBIN 3nekTpuyeckuit Tok. JlefcTBus anekTpudeckoro Toka. Cua Toka.
3.6 Hanpsixenue.
I=gq/t, U=A4/q
37 DIIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE ANEKTPUUECKOE COMTPOTUBIICHHE:
' R =pl/S
3.8 3akoH Oma ans ydyactka snexrpuyeckoit nenu: [ = U/R
[TocnenoBarenbHOE COeIMHEHHE TPOBOAHUKOB:
I,=I,; U=U,+U,; R=R +R,
3.9 [TapannenbHOE COEIMHEHNE TPOBOIHUKOB PABHOT'O CONMPOTUBIICHUS:
U =UyI=1I+I,; R=§.
CwmernanHble COEMHEHUS TPOBOITHUKOB
3.10 Pa6ota u MmomHOCTS AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH /oy — Jlenna:
3.11 "
QO=I"-R-t
312 OnbiT Opcrena. MarHuTHOE TOJIE€ MPSAMOTO MPOBOJHHMKA C TOKOM. JIMHHMM
' MarHUTHOM UHAYKIIUU
113 MarauTHOE TOJIE TOCTOSSHHOIO MarHuTa. B3auMoJencTBUE MOCTOSHHBIX

Mar"suToB




3.14

JlelicTBME MAarHUTHOTO MOJIS1 HA POBOJHUK C TOKOM

3.15 Oneitel @apanes. SBnenune snekTpoMarHuTHON HAYyKUuU. [IpaBuino Jlenna
Ilpakxmuueckue pabomwl
W3mepenne  3JIEKTPUUECKOTO  COMPOTUBIEHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; pabOThI AIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOMIETO B IPOBOJHUKE
316 (pe3ucTopsbl, JTaMIIOYKa), OT HAINPSDKEHUS] HAa KOHIAX MPOBOJIHUKA; 3aBUCHMOCTHU
' COIMPOTHUBIIEHUS OT JUIMHBI MPOBOJHUKA, TUIOIIA/IN €T0 MOMEPEUHOTO CEUeHUs U
YAEIBHOTO CONPOTUBIICHHUS.
[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHN IPOBOJAHMKOB; IIpaBWJIa MJs CHJIbl JJIEKTPUUECKOTO TOKA IpHU
napajuieIbHOM COEIMHEHUU MTPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue sA61eHUs 6 npupooe: SIEKTPUUECKHE SBIEHHS B aTMmocdepe,
3.17 AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMITH, Apeid MOI0COoB,
POJIb MAarHUTHOTO TOJIS 7S )KU3HU Ha 3emiie, MOJISIPHOE CUSIHHUE
Texnuueckue ycmpoucmea: 3IEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTaT,
CUETYMK  DJIEKTPUYECKOM  SHEPruu,  DJIEKTPOOCBETUTENbHbIE  MPUOOPHI,
3.18 HarpeBarellbHbIe AIIEKTPONIPUOOPHI (mpumepsr), JIIEKTPUYECKUE
IPEIOXPaHUTENH, D3JIEKTPOMArHUT, OAJIEKTPOABHUraTeNb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 OnekTpoMarHuTHbIe BoJHBIL. [1Ikana 351eKTpoMarHuTHBIX BOJIH
3.20 JlyueBast monens cBera. [IpsMoiMHEiHOE pacipOoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano
3.22 [Ipenomiienne cBeta. 3aKOH NPEIOMIIEHUS CBETA
3.23 ucnepcus ceerta
324 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTosiHUE JIMH3bL. OnThyeckas cuiia
' muH3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTuyecKue npruoopsl
Ilpakxmuueckue pabomwl
N3mepeHne onTHYeCcKOW CHIIBI COOMpAIOIIe JWH3BI, (POKYCHOTO PACCTOSHUS
396 cobuparonield JMH3bI (IO CBOMCTBY paBEHCTBa pa3MEpoOB IpeaAMeTa U

M300pakeHHsI, KOrJa IMpEAMET PACIOIOKEH B JIBOWHOM (OKyce), MOoKa3aTels
MMPCIOMJICHUA CTCKJIA.

HccnenoBanue cBOMCTBA M300pakeHUs, TIOJTYISHHOTO C IIOMOIIBIO0 COOMPAIOIIIEH




JIUH3BbI, HW3MCHCHHA (I)OKyCHOI‘O pacCcTosiHuA  IBYX  CJIOXKCHHBIX  JIMH3;
3aBUCUMOCTH YyIJia NPEIOMIICHHUA CBCTOBOI'O Jiyda OT yIJla MaJCHUS Ha I'paHUIC

«BO3YX — CTCKJIO»

Qusuueckue senenus 6 npupooe: 3atmenus ConHua u JlyHsl, 1Bera Ted,

327 ONITHYECKHUE sIBJICHUS B aTMOoc(epe (1iBeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OUYKH, TEPHUCKOI, ¢oToanmapar, ONTHUYECKUE
. CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
il PagunoaktuBHOCTE. Anbda-, Oeta-, raMMma-u3nydeHus. Peakiuu anbda-u Oera-
' pacnana
4.2 OmnsiTel Pe3epdopaa mo paccesauro anbda-gacruil. [Inanerapras Mmogens atoma
4.3 Cocras atromHoro s1pa. M3otons!
4.4 [Iepuon nonypacnaga aTOMHBIX SAEP
4.5 S nepuble peakuyu. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO K MACCOBOIO YUCET
Qusuueckue s6leHUs 6 Npupode: ©CTECTBEHHBIM pPaJIUOAKTUBHBIA (HOH,
4.6 KOCMHUYECKHE JIy4d, pPaJUOaKTUBHOE W3IIyYCHHE MPUPOAHBIX MHMHEPAJIOB,
NEeHCTBUE pAAMOAKTUBHBIX U3JIYYCHUN HA OPTaHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea: CEKTPOCKOI, HHANUBUAYAIbHBINA JO3UMETpP, Kamepa

Bunbcona, snepHast sHEepreTuka




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

» Gusuka: 8- kmacc: 6a30BbIN YPOBEHB: YUEOHUK; 3-€ U3aHUE,
nepepaboranHoe [epoimkun .M., IBanoB A.U. AxunoHepHoe 00111eCTBO
«3nparenscTBo «IIpocBemenue»

» dusuka: 9-i knacc: 0a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/IaHHUE,
nepepadboranHoe [leppimkun .M., I'yrauk E.M., BanoB A.W. u ap.

AxnmonepHoe obiectBo «M3narensctBo «IIpocseiienne»

METOANYECKUE MATEPHUAJIBI JJISA YUUTEJIA

e Uepnukona, O. A. ®uzuka : 8-i1 kjacc : 6a30BbI YPOBEHb : METOAMUECKOE
nocobue k yueonuky . M. Ilepeiikuna, A. U. UBanosa / O. A. Uepnukogna, C.
H. I'manenkosa, B. B. Kynpsiies. - 3-e uzja., nepepa0. - Mockaa :
IIpocsemenue, 2023. - 92 c.

eUepnukona, O. A. ®uszuka : 9-i1 kjace : 6a30BbI YPOBEHb : METOAMUECKOE
nocobue k yueonuky U. M. Ilepeiikuna, E. M. I'ytauk, A. . UBanoBa, M. A.
ITerpoBoii / O. A. Uepnukosa, C. H. I'manenkoBa, B. B. KyapsBues. — 3-¢

u3 ., nepepad. — Mockga : [Ipocsemenue, 2023. — 95 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HNHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/07

https://resh.edu.ru/




https://uchi.ru/teachers/lk/main

https://www.yaklass.ru/




