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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no (hu3uKe Ha ypoBHE OCHOBHOI'O O0IIEr0 0Opa30BaHMs COCTABIEHA Ha
OCHOBE TOJIOKEHUH U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHs Ha 6a30BOM YPOBHE OCHOBHOM
oOpasoBatenbHOM mporpammel, npenacraBieHHbix B ®I'OC OO0, a takxke ¢ yuérom
denepanbHOii paboueil mporpamMMbl Bociutanug U KoHuenuuu npenogaBaHusi yaeOHOTO
npenmMera «Duzukay.

CopepxaHue mporpamMMmbel 10  (U3MKE HampaBlIeHO Ha (HOPMHpPOBAHUE
€CTECTBEHHOHAYYHON IPaMOTHOCTU O0YYarONINXCS U OPraHu3alfi0 U3y4eHUs] GU3UKHU Ha
NEeSTENbHOCTHOM OCHOBE. B porpaMme no gpu3suke yYuThIBaIOTCS BO3MOKHOCTH YYEOHOTO
npeameta B peanmmsainiuu TpedoBanuii ®I'OC OOO k MmIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yJibTaTaM O0Oy4YeHHMs, a TakKe MEXKIPEAMETHbIE CBS3U
€CTECTBEHHOHAYYHbIX YUEOHBIX [TPEIMETOB HAa YPOBHE OCHOBHOT'O 00LIEr0 00pa3oBaHusl.

[Iporpamma mo (u3MKe yCTaHABIMBAET paclpeiesieHne yueOHOro marepuaia o
rojgam o0yueHus (1o KjiaccaM), peajgaraeT NpUMEpPHYIO MMOCIEI0BATENbHOCTh U3yUEHUs
TE€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJEPKAHUS U YUET€ BO3PACTHBIX
0COOCHHOCTEN 00YUaIOIINXCS.

[Tporpamma mo ¢usuke paszpaboTaHa ¢ HENbIO OKa3aHUS METOIUYECKOM MOMOIIN
YUUTENIO B CO3JIaHUH paboueil IporpaMMbl 10 y4eOHOMY MPEIMETY .

®dusuka SBIAETCA CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
PEeIMETOB, MOCKOJIbKY (DM3MUECKHE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB M SIBIICHUH,
U3y4aeMbIX XUMUEH, OMoaoruei, acTpoHOMUEN U pu3nyecKkoil reorpadueil, BHOCUT BKJIaJ
B ECTECTBEHHOHAYYHYI0O KapTHHY MHpa, MPEIOCTaBIIeT Haubosee siCHble 00pasiibl
NPUMEHEHHs] HAyYHOTO METOJla MO3HaHUs, TO €CTh CHOC00a MOJy4YeHHUs JOCTOBEPHBIX
3HAHHUI O MUDE.

OmHa w3 TIaBHBIX 3a7ad  (u3nyeckoro oOpa3oBaHUS B CTPYKType OOIIETo
o0pa3oBaHusi COCTOUT B (OPMHPOBAHUHU €CTECTBEHHOHAYUYHON IPAMOTHOCTH M MHTEpeca
K HayKe y 00y4aroniuxcsi.

Nzyyenne ¢u3nkyu Ha 06a30BOM YypOBHE MpEANojaraeT OBJAJeHHE CIeAyIOUUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYI0 TPAMOTHOCTB!

® HAy4YHO OOBSCHSTH SABJICHUS;

® OIEHMBATh ¥ MOHUMATh OCOOEHHOCTH HAYUYHOI'O UCCIIEIOBAHUS;

® UHTEPHPETUPOBATH JAHHBIE W HMCIOJb30BAaTh HAyuYHbIE JI0KA3aTEIbCTBA
JUISI TIOJTYYEHUS BBIBOJIOB.

[{enn n3yyeHus: GU3MKN Ha yPOBHE OCHOBHOTO O0IIIET0 00pa30BaHUS ONPE/ICIICHBI B
Konnenuuu mnpenogaBanus ydeOHoro mpeamera «®Pusuka» B 00pa3oBaTEIbHBIX
OpraHu3anusax Poccniickon denepanuy, peanusyromux OCHOBHBIE
oOuieoOpa3oBaTeNibHbIE  MpPOTrpamMMbl,  YTBepkAEHHOM  pemieHueM  Kosueruu
MununcrepcrBa npocsemienus: Poccuiickoit deaeparuu (mporokoin ot 3 aexadps 2019 r.
Ne TTK4gBH).

e u3yvyeHust pu3uKu:

e npuoOpeTeHne MHTEepeca U CTPEeMIICHHs O0YYaroMMXCsl K HAyYHOMY H3y4YCHHIO

NPUPOJIBI, PA3BUTHE UX UHTEIJIEKTYyaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;
® Da3BUTHE TMPEICTAaBICHUHA O HAYYHOM METOJEe TMO3HaHUS U (HOPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOILICHUS K OKPY>KAIOIIUM SIBJICHUSM;



(GopMHpOBaHHE HAYYHOI'O MHMPOBO33PEHHUsI KaK pe3ysbTaTa H3Y4YEHHUS OCHOB
CTpOEHUS MaTepUU U (yHAAMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dbopMupoBaHHE TMPEACTABICHUNA O pOAM (U3UKKH S pPa3BUTUSA JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUNA O BO3MOXHBIX cepax Oyayuied npodeccuoHanbHOU
NeSITeIbHOCTH, CBSI3aHHOM C (PU3MKOM, TOJrOTOBKA K JajbHeHIeMy 00yuyeHUIo B
ATOM HaIlPaBJICHUU.

JlocTikeHue 3TUX IIeNiel MporpaMMbl 1o (U3HMKE Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3zoBaHusi 00eCTieYMBACTCS PEUICHUEM CIEYIONINX 3a/1a4:

npuoOpeTeHrne 3HaHUM O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHYECKHX,
TETUIOBBIX, AJICKTPHUECKIX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

npuoOpeTeHne YMEHUW OMUCHIBAaTh U OOBACHATH (U3UYECKUE SIBICHHS C
UCTIOIH30BAHUEM TIOTYUCHHBIX 3HAHUMH;

OCBOEHHE METOOB PEIICHHUS MPOCTEHIINX PACUETHBIX 3329 C HCIIOJIb30BaHUEM
dbuznueckux Mojiesneil, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHWH HaAOMIOAaTh NPHUPOAHBIC SBJICHHUS W BBIOJIHATH OIIBITHI,
nabopaTtopHbie padOoThI U HIKCIIEPUMEHTAIBHBIE UCCIIEI0BAHUS C HCTIOIb30BaHUEM
WU3MEPUTETBHBIX TPHOOPOB;

ocBoeHHE TPUEMOB paboTel ¢ wuHOpMaImell (U3HUECKOrO COIepKAHUS,
BKJTIOYasi WHQPOPMAIMIO O COBPEMEHHBIX JOCTIDKEHUSX (QHU3UKH, aHAIH3 |
KPUTHUYECKOE OIlCHUBaHWE UH(POPMAIIUU;

3HAKOMCTBO cO cdepamu mpodecCHuOHaTbHON NESITeIBHOCTH, CBSA3aHHBIMU C
(Gbu3KUKOIi, U COBPEMEHHBIMH TEXHOJOTHUSMU, OCHOBAHHBIMH HA JOCTHIKEHUSX
bu3znueckoi HayKu.

Ha wusyuenue ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleq0), B 8 Kiacce
— 68 uvacoB (2 uaca B Hememo), B 9 kmacce — 102 yaca (3 waca B HeAENIO).

[Ipennaraemblii B mporpamMme 1o (u3uke rnepedyeHsb JadopaTopHbIX padOT U ONBITOB
HOCUT PEKOMEH/IaTeJIbHBIM XapaKTep, YUYUTENb JIelaeT BRIOOp MPOBeIeHUS J1aO0PaTOPHBIX
paboT U OMBITOB C Y4ETOM HWHAMBUAYAJIbHBIX OCOOEHHOCTEW OOYyYaroluXcsl, CIHMCKa
IKCIICPUMEHTAIFHBIX 3aJJaHHi, MPeaaraéMbiX B paMKaXx OCHOBHOTO TOCYAapCTBEHHOTO
AK3aMeHa 110 (U3HUKeE.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pasznen 1. @u3uka 1 e€ posb B NO3HAHMH OKPYKAIOLIEr0 MUpa.

®uzuka — Hayka o npupone. SBieHuss npuponpl. Dusznueckue SABICHUSA:
MEXaHUYECKUE, TEIUIOBbIE, JJIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnyeckue BeIMUUHbI. M3Mepenne puznueckux BeanunH. Pu3nyeckue npuoophl.
[TorpemHocTs U3MepeHUil. MexayHapoiHasi CUCTEMA €UHULL.

Kak ¢usuka u  japyrue  eCTECTBEHHbIE  HAyKM  M3y4YalOT  MPUPOIY.
EctecTBeHHOHay4HBI METOJ| MMO3HAHUA: HAOJIO/IEHHE, IOCTAHOBKAa HAYYHOTO BOIPOCA,
BBIJIBI)KEHUE THUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00bICHEHUE HAOII01aeMOT0
apieHus. Onucanne PU3NUeCKuX sIBJICHUN C TTOMOIIBIO MOJCIICH.

Jemoncmpayuu.

1. MexaHu4eckue, TEIIOBbIC, AJEKTPHUUYECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.

2. dusnyeckue MNpUOOPHI W TMpoIeaypa MPSMBIX H3MEPEHUU aHAJOTOBBIM U

U (pPOBBIM TPUOOPOM.
Jlabopamopnuie padbomut u onvimel.
OmnpeneneHue EeHbI ANIEHUS IKaIbl U3MEPUTEIHHOTO MPUOOpA.
N3mepenue paccTossHUN.
N3mepenune o0bEMa )KUIKOCTH B TBEPIOTO Tea.
Ornpenenenue pasMepoB MajbIX TEIN.
W3mepenue temneparypbl IpU MOMOIIM KUAKOCTHOTO TEPMOMETpA U JAaTUYHKa
TeMIEPaTypPhl.
6. IlpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3BI: JATBHOCTH MOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAILHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA MTyCKa.

Paspnen 2. IlepBoHayaibHbIE CBEACHUS O CTPOCHHUH BelleCTBA.

CrtpoeHue BemiecTBa: aTOMbl U MOJEKYJbI, UX pa3Mmepbl. ONbITHI, TOKA3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEIIECTBA.

JIBr>xeHue yacTtull BeuiecTBa. CBsi3b CKOPOCTH JBUXKEHHS YACTHUI[ C TEMIIEPATypOil.
bpoyHoBckoe nBmwkenue, nuddysus. BzauMoaeiicTBre YaCcTHIl BEIIECTBA: MPUTSHKCHUE U
OTTaJIKUBaHHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEM U TBEPABIX
(kpucTamnueckux ) Tes. B3aumMocBs3b MeXy CBOMCTBAMH BEILIECTB B PA3HBIX arperaTHBIX
COCTOSIHUSX W MX AaTOMHOMOJIGKYJSIPHBIM cTpoeHHeM. (OCOOCHHOCTH arperaTHbIX
COCTOSIHUH BOJBI.

Jemoncmpayuu.

1. Habmonenne 6poyHOBCKOTO TBUKECHHUS.

2. HaGmonenue nuddysun.

3. HaOmroneHue SBICHUM, OOBSICHSAIOMIMXCS MNPUTSHKEHUEM WM OTTAJIKUBAHHEM

YaCTHUI] BEILIECTBA.

Jlabopamopuvie padbomul u onvimel.

1. Omenka nuamerpa aToMa METOJIOM PSJIOB (C HCTIOIb30BaHUEM (OTOrpadwmii).

2. OnbITHI 110 HAOIIOACHUIO TETNIOBOTO PACITUPEHUS Ta30B.

3. OmbIThI IO OOHAPYKEHUIO ACUCTBHSI CHIT MOJICKYJISIPHOTO TTPUTSIKCHHUSL.

Pa3nea 3. /IBukeHne u B3auMoaeicTBHeE TeJl.

ARl e



Mexannyeckoe aABuxkeHrne. PaBHOMEpHOE U HEpaBHOMEpPHOE JBMKeHUEe. CKOpPOCTb.
Cpenusisa CKOpOCTh TP HEPABHOMEPHOM JIBMKEHUU. Pacu€r myTH U BpeMEHU JBUKEHUS.

SIBnenue nHepuuu. 3aKOH MHEpLUU. B3anMoelcTBre Tl Kak MpUYMHA U3MEHEHUS
CKOpOCTH JBWKEHHUs Tell. Macca kak Mepa uHepTHoCTH Tena. [ImoTHocTh BemecTBa. CBsi3b
IJIOTHOCTHU C KOJMYECTBOM MOJIEKYJT B €IMHUIE 00bEMA BEIIECTBA.

Cuna kak xapakTepuCTUKa B3auMmopeiicTBusa Ten. Cuna ynpyroctu u 3akoH I'yka.
W3mepenue cuiibl ¢ MOMOLIBI0 TMHAMOMETpA. SIBIIeHHE TATOTEHUs U cuia TshkecTu. Cuia
TSOKECTU Ha apyrux mianetax. Bec tena. HeBecomocts. CrioxkeHue cuj, HaMpaBJICHHBIX
10 oJTHOM TipsiMoid. PaBHoelcTByomas cuil. Cuiia TpeHusi. TpeHHre CKOMbKEHUS U TPEHUE
1mokosi. TpeHue B mpupoJie U TEXHUKE.

Jemoncmpayuu.

HaGnroenre MexaHnuecKoro ABUKEHHUS TeNa.
N3MepeHne CKOpOCTH NPSIMOJTMHEUHOTO JBUKEHUS.
HaGmroneHue siBeHUs HHEPIIUH.
HaGmronenre u3MeHeHusI CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHEHME MacC N0 B3aUMOJIEUCTBUIO TEII.
CiioxeHne cuil, HalTpaBJICHHBIX MO OJHOM MPSAMOI.
ﬂaﬁopamopubw pabomul u onvimol.
1. OnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIKEHMS (IIapuka B KUAKOCTH,
MOJIETH 3JIEKTPUYECKOr0 aBTOMOOWIIS U TaK Jajee).
2. OmpeneneHue cpeaHel CKOPOCTH CKOJNBXKEHHS Opycka WIM IIapuka 110
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue IOTHOCTU TBEPAOTO TeNA.
4. OnbIThl, JAEMOHCTPHUPYIOLIME 3aBUCUMOCTb pacTsbkeHud  (nedopmarium)
MPY>KUHBI OT MPUIIOKEHHOMN CHUITBI.
5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJBXKEHHUS OT Beca
TeJla U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBiieHue TBEPABIX TeJl, JKHUAKOCTEN U ra3oB.

Hasnenne. CriocoObl yMEHbIIEHHUS M YyBEJIMYEHHUs JAaBlieHUs. JlaBneHue rasa.
3aBUCUMOCTD JIaBJICHUS Tra3a oT 00bEéMa, TemrepaTypsl. [lepenaua naBieHus: TBEPIABIMU
TEeIaMHu, KUAKOCTAMM ¢ ra3amu. 3akoH [lackans. IIHeBMaTHyeckue MAIIMHBI.
3aBUCUMOCTh JIaBJICHHS JKHJKOCTH OT TJIyOuWHBL. [HMIpocTaTUYECKUl MapaoKc.
CooOmaromuecs: cocyapl. [ uapaBnmnyeckue MEXaHU3MBbI.

AtMocdepa 3emuin U arMmocdepHoe aAaBieHue. I[IpuyuHBI CyIIECTBOBaHUSA
BO3AYyIIHOM 06onouku 3emiuu. OnbiT Toppuuennu. M3mepenne atMocepHOro TaBiIeHHUS.
3aBUCUMOCTh aTMOC(EPHOTr0 JaBJIeHUSI OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsr mis
HU3MEPEHHST aTMOC(HEPHOTO JaBIICHUS.

JlelicTBHE XUAKOCTH M Ta3a Ha IMOrPYKEHHOE B HUX TeNO. BeITalKkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3ayxomnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIABJICHUS Ta3a OT TEMIEPATYyPhI.

[lepenaua naBieHUs )KUAKOCTHIO U Ta30M.
Coob1aroniuecs: Cocyibl.

I'mapaBnuueckui npecc.

[IposiBienue aericTBUs aTMOC(HEPHOTO 1aBICHHS.

oUW
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6. 3aBUCHMOCTh BBITAJKUBAIOIICH CHUJIIBI OT 00bEMA MOTPYKEHHON 4YacTU Tella U
IJIOTHOCTHU KUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITCCHEHHOMW KUJIKOCTH.

8. VYcioBue miaBaHUs TeJ: IUIABAHUE WIM TMOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIEHUS IUIOTHOCTEMN TEIA U AKUJKOCTH.

Jlabopamopnuie padbomut u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOTrpyKEHHOU B
JKAJIKOCTh YaCTH TEJIA.

2. OmnpeneneHne BBITAIKUBAIOIIEH CUIIBI, IEMCTBYIOLIEH Ha TENO, MOTPYKEHHOE B
KUAJIKOCTb.

3. IlpoBepka HE3aBHCHUMOCTH BBITAJKHBAIOIIECH CUJIbI, JCHCTBYIOLIEH Ha TEIO B
JKHAJIKOCTH, OT MacChl TeJa.

4. OneiThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOIICH  CHJIBI,
JIEHCTBYIOIICH Ha TEJIO B )KHJIKOCTH, OT 00bEMa MOrPYKEHHON B )KHIKOCTh YaCTH
T€JIa U OT TJIOTHOCTHU KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHHE JIOJIKU U ONpeIeNICHUuE €€
Irpy30II0ABEMHOCTH.

Paspnen 5. PaboTa 1 MOIIHOCTB. JHEPrusi.

Mexannueckas pabora. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBeCHUS
peiuara. IlpuMeHeHue mnpaBuia paBHOBECHsS pblyara K OJIOKY. «30JI0TO€ MPaBUIIO»
mexanuku. KI1/1 mpocTeix Mmexann3moB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckas 1 notreHuuanbHas sHeprusd. [IpeBpamienue
OJIHOTO BHJIa MEXAHUYECKON DHEPTUU B IPYTOW. 3aKOH COXPAHEHMS DHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimel.

1. Ompenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JIBIKCHHHM Teja IO

TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenoBaHue ycliOBUM paBHOBECHS pblUuara.

3. Hsamepenue KII/] HakIOHHOI TJIOCKOCTH.

4. H3yyeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOW SHEPTHUU.

8 KIIACC

Pa3nen 6. TensioBble sIBJIEHHUS.

OCHOBHBIE MOJIOKEHHS MOJICKYISIPHO-KMHETUYECKOM TEOPUM CTPOCHHMS BEIIECTBA.
Macca u pa3zmepsl aTOMOB U MOJIEKYJI. ONBITHI, MOJTBEPKAAIOIINE OCHOBHBIE MTOJI0KEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mopenu  TBEpAOTO, JKUAKOTO U  Ta3000pa3HOrO0  COCTOSIHUM  BEIECTRBA.
Kpucrammmyeckue u amopdusie Tena. OObsICHEHNE CBONCTB ra30B, JKUIKOCTEH 1 TBEPIBIX
T€Jl HAa OCHOBE IOJOXXEHUW MOJEKYJISIPHO-KUHETHYECKON Teopur. CMauMBaHHE H
KanWJUISIPHBIE SIBJIEHUA. TEIIOBOE pACIIMPEHUE U CoKATHE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO TEIUIOBOTO JABUKEHHUS YacCTHII.
Buytpennss sneprusa. CrnocoObl M3MEHEHHS BHYTpPEHHEW SHEpPruu: Teruionepenada u
coBepiieHue paboThl. Bupl Temnonepeaaun: TEIIONPOBOHOCT, KOHBEKITHUS, U3ITyYCHHUE.



KonnyectBo TemnoTsl. YienpHas TEIUIOEMKOCTh BellecTBA. TemnooOMeH Hu
TEIUIOBOE paBHOBecHE. YpaBHEHHE TeIuloBoro Oananca. IlnaBnenue u oTBepaeBaHue
KPUCTAINIMYECKUX BEUIECTB. YJAelbHas TemnoTra IuiaBneHusa. [lapooGpasoBanue u
koHzeHcanus. Mcnapenue. Kunenue. Y aenpHas Temnora napoodpa3zoBaHusi. 3aBUCUMOCTh
TEMIIEPATYpPbl KUIIEHUSI OT aTMOC(EPHOTO J1aBJICHUS.

BnaxxHocTh BO3TyXa.

OHeprus TOIUIMBA. Y IebHAasl TEIJIOTa CrOPaHus.

[Tpunumns! padotsl TemnoBeix aApurareneil KIIJ[ terosoro asurarens. Tenossie
JIBUTATEJIN U 3aLIUTa OKPY>KAIOIIEH CPENIbI.

3aKOH COXpaHEHUs U MPEBPALIECHUS SHEPTHH B TEILIOBBIX MPOLECCaX.

Jemoncmpayuu.

ARl e
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HaGntonenrne G6poyHOBCKOTO JBUKEHUS.

HaGmronenue nuddysun.

HaGmronenue siBneHui cMaurBaHUS M KaTUJUIAPHBIX SBICHUM.

Habmronenne TemmoBoro pacumpeHust Tell.

V3meHeHune naBieHUsT raza MpuU HU3MEHEHUUM O0OBEMAa W HarpeBaHUU WIH
OXJIQXKICHUH.

[TpaBuia u3MepeHus TeMIepaTyphl.

Buns! Ternonepenaym.

OxJaxxieHre Mpu COBEPLUICHUHU paOdOTBHI.

Harpeanue nipu coBepiiieHr# padoThl BHEIIHUMHU CUJIAMH.

10 CpaBHEHHE TETUIOEMKOCTEN PA3JINYHBIX BEILIECTB.

11. HaGmronenne KuneHus.

12. HabGntoneHue nocTosTHCTBA TEMIIEPATyphl MPU MIJIaBICHHUH.
13. Monenu TeIuIOBBIX ABUTATEIEH.

Jlabopamopnuie pabomst u onvimel.

1.
2.
3.

e

0.

OnpITHl IO 0OHAPYKEHUIO IEUCTBUS CUJT MOJIEKYJISIPHOTO PUTSKEHUS.

OneITHI IO BBIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHON COJIM MJIM caxapa.

OnpIThl IO HAOTIOJEHUIO TEIJIOBOIO PacIIUPEHUs ra30B, )KUJIKOCTEN U TBEPABIX
TeJl.

Omnpenenenue naBieHUs BO3AyXa B OaJJIOHE IIMPHIIA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3]lyXa OT €ro o0béma u
HarpeBaHUs WU OXJIAXKICHUS.

[IpoBepka TUMOTE3bl JMHEHHON 3aBHCUMOCTH JJIMHBI CTOJIOMKA >KHAKOCTH B
TEPMOMETPUUECKOH TpyOKe OT TeMIepaTyphl.

HaGmronenve u3MeHeHHs BHYTpEHHEHM SHEpruM Tela B pe3yjbTare
TeIUIonepeiayu U padoThl BHEIIHUX CHIL.

HccnenoBanue siBIE€HUS TEIUIOOOMEHA MPU CMELIMBAHUU XOJOIHOM M ropsyeit
BOJIBL.

Omnpenenenue KOJINYECTBA TEIUIOTHI, MMOJyYEHHOTO BOJOW MPHU TEINIOOOMEHE C
HarpeTbiM METAITINYECKUM LIWJIMHIPOM.

10. Onpenenenne yaenbHOM TEIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoiecca ucnapeHus.

12. OnpeneneHrie OTHOCUTEIBHOM BIAXXHOCTH BO31yXa.
13. Onpenenenne yaenbHOM TEIIOTHI MJIABJICHUS JIbJA.
Pazgen 7. DiekTpudyecKkue 1 MATHUTHBIE SIBJICHHS.



OnekTpuzauus Ten. J[Ba popa 2IeKTpUYECKHMX 3apAnoB. BzaumonerictBue
3apsKeHHBIX Tell. 3akoH KyrnoHa (3aBUCUMOCTD CHIIBI B3aUMOICHCTBUS 3apsKEHHBIX Tell
OT BEJIMYMHBI 3aPSI/IOB U PACCTOSHUS MEX]y TEIaMu).

Onektpuueckoe mone. Hanpsoxk€HHOCTh  anekTpudeckoro mnons. [Ipunnun
CYNEPNO3ULUHU INEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn »snekTpuyeckux 3apsioB. OJIEMEHTApPHBIA 3JIEKTPUYECKUN  3apsnl.
Crpoenue aroma. IIpoBOAHMKHM W AMAJIEKTPUKUA. 3aKOH COXPAHEHUS SJIEKTPUYECKOTO
3apsna.

DJIEKTPUUECKUIN TOK. Y CJIOBHS CYIIECTBOBAHUS AJIEKTPUUYECKOr0 TOKa. MICTOUHMKHN
MOCTOSIHHOTO ~ TOKa. JIeHCTBHSL 2JIEKTPUYECKOrO TOKa (TEIJIOBOE, XHUMHUYECKOE,
MarHUTHOE). DIEKTPUYECKUN TOK B KHUAKOCTSIX U ras3ax.

Onextpuueckas nenb. Cuiia Toka. DieKTpuyeckoe HampspkeHue. ColpoTHUBIIEHUE
IIPOBOJIHHUKA. Y ACIBHOE COIPOTHBIICHUE BEIIECTBA. 3akOH Oma I ydacTKa LEIu.
[TocnenoBarenbHOE U MapalieIbHOE COEAMHEHNE TPOBOIHUKOB.

PaboTta 1 MOLTHOCTD ANEKTPUUYECKOT0 TOKa. 3akoH [xoyns—JIenna. Dnekrpuueckue
IENU U MOTPeOUTENH dIEKTPUIECKON SHEPruu B ObITY. KopoTkoe 3ambikaHHeE.

[TocTtossHHBIE MATHUTHI. B3anmoaeicTBUE NOCTOSIHHBIX MATHUTOB. MarHuTHOE MoJIe.
MarnutHoe mnone 3eMiIM W €ro 3HadyeHwe Uil Ku3HU Ha 3emie. OnbIT Opcrena.
MarHuTtHoe Mojie 3NEKTPUYECKOro Toka. [IpuMeHeHHe 3IeKTpOMarHuTOB B TEXHHKE.
JleficTBrie MarHUTHOTO TIOJISI Ha TMPOBOJHUK C TOKOM. DJEKTPOJABUTATENH MOCTOSHHOTO
TOKa. MIcrionb30BaHNe 3JEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmnbiTel @apazges. SBneHue 3MIEKTpOMAarHUTHOM HHAYKUHMH. [IpaBuno Jlenuna.
Onextporeneparop. CrocoObl MOTyYeHUS IIEKTPUUECKON IHEPTUU. DIIEKTPOCTAHIINK Ha
BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHUHU.

Jlemoncmpayuu.

DJIeKTpHU3aIs TEl.

JIBa poja sJeKTpUUYECKUX 3apsi0B U B3aUMOJICHUCTBUE 3apSHKCHHBIX TE.
YCTpOKUCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTUYECKast MHIYKITHUS.

3aKOH COXpaHEHUs SIIEKTPUUECKUX 3apsI0B.

[IpOBOAHUKHN U AUBIEKTPUKH.

MopenupoBaHU€e CUIIOBBIX JIMHUK 3JIEKTPUUECKOTO TOJIS.

M cTOYHHKHN MOCTOSIHHOTO TOKA.

JleficTBHS SIIEKTPUYECKOTO TOKA.

10 DIEKTPUUECKUHN TOK B KUJIKOCTH.

11.T"a30BbIit pa3ps.

12. U3MepeHne CUiIbl TOKa aMIIEPMETPOM.

13. I3mepeHue 31eKTPUUECKOro HaIPSKEHHS BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH COIPOTUBJICHUM.

15. B3aumMoaelicTBHE ITOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH pa3/IeJICHHs TIOJIFOCOB MarHuTa.
1'7. MonenupoBaHue MarHUTHBIX T10JIEH ITOCTOSTHHBIX MAarHUTOB.
18. OnbIT OpcTena.

19. MarauTHoOe€ 1oje Toka. DJIeKTPOMarHur.

20. [lelficTBre MarHUTHOI'O IOJISI HA TPOBOJHUK C TOKOM.

21. DnekTpoaBUraTeb NOCTOSHHOTO TOKA.
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22.VccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHON MHYKLIHH.

23. Onbitel Dapajnes.

24.3aBUCHMOCTh  HANpaBJIEHUS HMHIYKUMOHHOTO TOKa OT YCJIOBHM  €ro
BO3HUKHOBEHHS.

25. DnekTporeHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnuie padbomut u onvimeul.

I. OnpiTel 1O  HAOMIOACHUIO  JJIEKTpHU3AlMU  Tel  HMHAYKIUEW U Tpu

CONPUKOCHOBEHUH.

HccnenoBanue AeCTBUS AIEKTPUUYECKOTO OISl HA TPOBOJIHUKHU U TUAJIEKTPUKH.

COopka u mpoBepka pabOThI JIEKTPUUECKOM IIEMU MOCTOSIHHOTO TOKA.

W3mepeHue u peryiupoBaHue CUIIbI TOKA.

W3mepeHue u peryaupoBaHue HalPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYLIETO Yepe3 pe3UucTop, OT

CONPOTHUBIICHUSI PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb AJIEKTPUYECKOTO COMPOTHUBICHUS
MIPOBOJIHUKA OT €r0 JJIUHBI, IUIOLIA U ONEPEYHOI0 CEUYEHUS U MaTepHalla.

8. IlpoBepka mpaBWJIa CIOXKEHUS HANPSHKEHHH TIPU  MOCIEIOBATEIHHOM
COEIMHEHUU ABYX PE3UCTOPOB.

9. IIpoBepka npaBuia Jyisi CUIIbI TOKA IPU NapaJlJIeIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onipenenienne pabOThI AIEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. OnpeneneHre MOLIHOCTH AJIEKTPUUYECKOTO TOKA, BBIAEISEMOM Ha PE3UCTOPE.

12.AccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, HIYIIETO YEpe3 JIAMIIOYKY, OT
HaIpsDKEHUSI Ha HEeil.

13. Onpenenenne KII/] narpeBatens.

14. UccnenoBanne MarHuTHOrO B3aUMOJICUCTBUS MOCTOSIHHBIX MAarHUTOB.

15. I3yuenne MarHUTHOTO TOJIS MOCTOSTHHBIX MAarHUTOB MPU UX OOBEAUHEHUU U
pa3ieeHNH.

16. UccnenoBanue qeiCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpITBL, JEMOHCTPUPYIOIIME 3aBUCUMOCTDH CHJIbl B3aHUMOJCHCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA M HaIllpaBJICHUS TOKA B KAaTYIIKE.

18. MI3yueHue neiicTBUS MarHUTHOTO TOJIS1 HA IPOBOJIHUK C TOKOM.

19. KonctpyupoBaHue 1 u3ydyeHue paboThl AIEKTPOABUTATES.

20. U3mepenune KII/] anexTpoaBUraTeibHOW yCTaHOBKH.

21.00bITBI  TI0  UCCIIEIOBAHUIO  SIBJICHUS  DJIEKTPOMATHUTHOM  WMHIYKIUU:

UCCIIEA0BaHNE U3MEHEHNN 3HAYECHUS U HAIIPaBJICHUs HHIYKIIMOHHOI'O TOKA.
9 KUIIACC

ISRl

Pa3nen 8. Mexanu4yeckue siBJICHHUS.

Mexannyeckoe — ABuwkeHue. MarepuanbHas  Touka. Cucrema  OTCYETa.
OTHOCUTEIBLHOCTh MEXaHUYECKOTO JBUKEHUSI. PaBHOMEpHOE MPSMOJIMHEHHOE ABUKEHUE.
HepaBHoMepHoe npsamonuHerHoe aBuxenne. CpellHsisi ¥ MTHOBEHHAsl CKOPOCTh TeJia MpU
HEPAaBHOMEPHOM JIBUKEHUH.

VYckopenne. PaBHOyckopeHHOE mpsiMoiinHelHOe NBmKeHne. CBOOOIHOE TajieHuUE.
Omnpbitel ["anunes.

PaBHOMepHOE [BMXKEHUE MO OKpykHocTH. llepuon u yacrtora oOpalieHus.
JIuHenHas u yrioBast CKOpocTu. LleHTpoCTpeMUTENIBHOE YCKOPEHHUE.



ITepBbiii 3akoH Hprorona. Brtopout 3akoH Hserotona. Tperuin 3axkoH HeroToHa.
[IpuHUMI Cynepno3uLuy CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEHUS CKOIbKEHUS, CUJIa TPEHUS
MOKOS1, APYTUE BUIBI TPEHUS.

Cuna TAKeCTH M 3aKOH BCEMHUPHOTO TATOTEHMS. Y CKOPEHHE CBOOOIHOTO IaJIEHUSI.
JIBwxxenne muaHer Bokpyr CoisHua. IlepBas kocmuueckas ckopocTb. HeBecoMocTh u
Neperpy3KHu.

PaBHOBecue wMmarepuanbHOW TOYKH. AOcCOMOTHO TBEpAOEe Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPEIUIEHHON OChIO BpaleHusi. MoMeHT cuibl. LIeHTp TsokecTu.

Nmnynec Tena. M3MeHnenue wummysibca. VMiynbc cunibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE JBUKEHHUE.

Mexanunueckass pabota U MOUIHOCTb. PaGoTa cui TAXKECTH, YNPYrOCTH, TPEHUS.
Cas13b sHepruu u padoTsl. [loTeHIManbHAs SHEPT U Tela, HOJHATOTO HaJl HOBEPXHOCTHIO
3emuin. [loTeHumanpHas sHeprus cxkarou npykunbl. Kunernueckas sneprus. Teopema o
KMHETUYECKON DHEPTHUH. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUU.

Jemoncmpayuu.

1. HaGmrogeHue MEXaHUUYECKOTO JBWMIKEHHUSI Tela OTHOCUTEIBHO pPAa3HBIX Tel
oTcuéra.

2. CpaBHeHHE NyTed MW TPACKTOPUUA JBMXKEHHS OJHOTO W TOTO JKE€ TeJsa

OTHOCHUTEJIBHO PAa3HBIX TEJl OTCUETA.

H3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHEMHOTO IBUKEHUSI.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHUSI.

HaGmronenue nBuKeHMs Tela Mo OKPY>KHOCTH.

HaGntoneHnne MexaHWYeCcKUX SIBJICHUH, MPOUCXOASAIIMX B CHCTEME OTCYETa

«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO

KaOuHeTa GU3HKH.

7. 3aBHCUMOCTb YCKOPEHHUS Teja OT MAcChl TeJa U JECUCTBYIOIICH HA HETO CUJIBI.

8. HalumroneHue paBeHCTBA CUIT ITPU B3aUMOJICHCTBUU TEll.

9. H3meHeHue Beca Tena MpU YCKOPEHHOM JIB)KCHUH.

10.Ilepenaua nmmysnbca pu B3auMOACHCTBUU TETI.

11.TIpeobpa3zoBanusi SHEPTUU TIPHU B3aUMOJICHCTBUH TEJ.

12. CoxpaHeHue uMITyJibca MPU HEYIIPYTOM B3aUMOJECHCTBHH.

13. CoxpaHeHne UMITyJIbCca MPU aOCOTIOTHO YIPYTOM B3aUMOACHCTBHH.

14. HaGmroieHue peakTUBHOTO JABUKEHUS.

15. CoxpaHeHre MEXaHUYECKOM SHEPTUU ITPU CBOOOHOM NaJICHHH.

16. CoxpaHeHre MeXaHMYECKOW HSHEPruu MNpU ABMKEHUHM Teja MOJA JeHCTBUEM
MPY>KUHBI.

Jlabopamopuvie padbomul u onvimol.

1. KoncTtpyupoBaHue TpakTa [Uisi pa3roHa M JajdbHEHIIero paBHOMEPHOIO
JIBIDKECHHUS 1IApUKa WK TEJICKKH.

2. OmnpepeneHue cpeHEN CKOPOCTH CKOJIbKEHUs Opycka WM JIBH)KEHHUS IIapHKa
10 HAKJIOHHOM IIJIOCKOCTH.

3. OmnpezeneHue yCKOpEHUs Tela IpU PAaBHOYCKOPEHHOM JIBUKEHUHU 0 HAKJIOHHOMN
MJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH IIyTH OT BPEMEHHM IIpU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HauaJabHOW CKOPOCTH.
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5. TlpoBepka TUIMOTE3bl: €CIU MPU PABHOYCKOPEHHOM ABMKEHUHM O€3 HayalbHOU
CKOpPOCTH MYTH OTHOCSITCA KakK pPsiJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIINE
IPOMEXYTKH BPEMEHH OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT CHUJIbl HOPMAJIbHOTO
JTaBJICHUS.

7. Ompenenenue kodhUIIMEHTA TPEHUS CKOIBKEHUS.

Onpenenenue )XECTKOCTU MPYKUHBI.

9. Omnpenenenue pabOThl CUJIBI TPEHHSI NMPU PABHOMEPHOM JIBM)KEHHH Teja I10

TOPU30HTAIIBHON TOBEPXHOCTH.
10. Onpenenenne paboThl CUIIBI YIIPYTOCTH MPHU NMOABEME TPy3a C UCIOIb30BaHUEM
HEMOJIBIYKHOTO U MOJBUXKHOTO OJIOKOB.
11. U3ydyeHue 3akOHA COXPaHEHUS SHEPTUH.
Pasznen 9. Mexannueckue Koj1e0aHus U BOJIHBI.
KonebarenbHoe naBmkenne. OCHOBHBIE XapaKTEPUCTHKU KoOJIeOaHWl: TMEpHo/,
4acToTa, aMIIMTy1a. MaTeMaTndecKuil ¥ Ipy KUHHBINA MasTHUKU. [IpeBpamenne sneprun
pu KoJieOaTebHOM JIBHKEHUU.
3aryxatomue konebanus. BwriHy)neHHbie koneOanus. Pezonanc. Mexanuueckue
BOJIHBL. CBOMCTBa MexaHW4ecKUX BOJH. IIpononbHbie M momnepeuHble BOJHBL. J[nmHa
BOJHBI M CKOPOCTh €€ paclpocTpaHeHUs. MeXxaHW4YecKHue BOJHbI B TBEPAOM Tele,
CEHCMHUYECKHUE BOJIHBI.
3Byk. ['pomkocTh 3Byka W BbicoTa ToHa. OtpaxeHue 3Byka. HMHPpa3Byk u
yIIbTPa3BYK.
Jemoncmpayuu.
HaGmronenue konebanuii Te Mo ACMCTBUEM CUITBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HabmroneHne BBIHYKIEHHBIX KOJICOaHWI U pe30HaHCa.
PacnipoctpaneHue npoaoiabHbIX U MONEPEUHbIX BOIH (HA MOJIETIH).
Habmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYyCTUYECKN PE30HAHC.
./Iaﬁopamopubte pabomul u onvimol.
1. Ompenenenue 4acTOThI U Epro/ia KOJIEOaHUH MAaTEMAaTUYECKOTO MasiTHUKA.
2. OmnpepeneHre 4acTOThI U EpHo/ia KoieOaHUN MPYKUHHOTO MAsITHUKA.
3. HccrnenoBaHue 3aBUCHMOCTH NEpHOA KOJIEOaHUH MOABEIIEHHOTO K HUTH Ipy3a
OT JUIMHBI HUTH.

4. HWccnenoBaHue 3aBUCHMOCTH Tepuojia KojeOaHUl MpYy>KMHHOTO MasiTHUKAa OT
Macchl rpy3a.

5. TIpoBepka HE3aBHCHUMOCTHU MepHoja KoieOaHUul rpy3a, MOABEHICHHOTO0 K HUTH,
OT Macchl rpysa.

6. OmnbIThl, AEMOHCTPUPYIOLUIUE 3aBUCUMOCTh IMEpHOJa KoJeOaHUN MPYKUHHOTO
MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTU MIPYKUHBI.

7. W3mepeHne yCKOpeHHsl CBOOOIHOTO TMaICHUS.

Pa3nea 10. DieKTpOMaraHuTHOE 1M0J1e M 3J1eKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMAarHUTHOE ToJIE. ONeKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
ANIEKTpOMarHuTHbIX  BOJdH. Illkama  snekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.

DneKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOWCTBA CBETA.
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Jemoncmpayuu.

1. CpoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWMCTBA CBETA.

Jlabopamopnuie padbomut u onvimel.

1. V3yueHue CBOICTB 53JIEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOWJIBHOTO

tenedoHa.

Paszpnen 11. CBeToBBIC SIBJICHHS.

JlyueBas mogmenps cBera. Mcrounuku cBeta. IIpsMonmHeliHOE pacrnpoCTpaHEHHUE
ceera. 3atMmenuss Connua u Jlynsl. Ortpaxkenue cBeta. Ilnockoe 3epkaiio. 3akoH
OTPaXEHUS CBETA.

[IpenomiieHne cBeTta. 3akoH MpenomiieHUs cBeTa. [lonHoe BHyTpeHHee OTpakeHUe
cBeTa. Mcnonp30BaHUE MTOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOIAX.

JInnza. Xox nydeit B nuH3e. Onruyeckas cucreMa Qoroamnmnapara, MUKpPOCKOIa U
teneckorna. ['11a3 kak ontudeckas cucrema. ban3opykocTs U 1allbHO30PKOCTb.

Pasnoxxenue 6enoro csetra B crekTp. OnbiTel HetoToHA. CrioXKeHue CreKTpalibHbIX
uBeroB. [{ucnepcus cpera.

Jemoncmpayuu.

[IpsiMonMHENHOE pacIpOCTpaHEHUE CBETA.

OtpaxeHue cBera.

[Tonyuenue n300paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

Ontudeckuii CBETOBOI.

Xon tydeit B coOMparoIei JInH3e.

Xox JIy4ei B pacCEUBAIOLIEH JIMH3E.

[Tonydyenue n300pa>keHU ¢ TOMOUIBIO JIMH3.

9. Tlpunnun aeictBus goToanmnapara, MUKpPOCKOTIA M TEJIECKOTA.

10. Monenp rnasa.

11. Pasnoxenue O€I0ro cBeTa B CIIEKTP.

12.Tlonmy4yeHue 6e0ro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnuie pabomst u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH yIJjla OTpa)X€HUs1 CBETOBOIO JIyda OT yrJja MaJeHHusl.
2. W3yyeHue xapakTEpUCTUK U300paKeHUsI MMPEIMETa B TNIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHMMOCTH yrila MPEIOMJIEHUS CBETOBOIO Jiyya OT YyIJia
NAJICHUS HAa TPAHULIE «BO3yX—CTEKIIO.

[Tommydenne n300paskeHUid ¢ TOMOIILI0 COOUPAIOIIEH JINH3HI.

Onpenenenune PoKyCHOTO PACCTOSHUS U ONITUYECKOM CHUITBI COOMPAFOIICH JTUH3HI.
OMBITHI TTO Pa3I0KEHUIO OEJI0T0 CBETA B CIICKT).

OMnBITH O BOCTIPUATHIO [IBETA IPEIMETOB MPU UX HAOIIIOJICHUN Y€pPe3 IIBETOBBIC
(GUIBTPBI.

Pa3znen 12. KBanTOBBIE sIBJICHUS.

Onwitel  Pe3epdopna u mmanerapHass mojenb aroma. Monens aroma bopa.
Hcnyckanue u nornomenue ceeta aroMoM. KBaHTel. JInHEyaThIe CIIEKTPHI.

PamunoaktuBHOCTE. Anbda, 6eTa- u ramma-uznydeHus. CTpOeHHE aTOMHOTO sIpa.
Hyxnonnas moaens atomHoro sapa. M3oronsl. PagnoaktuBHble npeBpamienus. [lepuon
noJiypacrnaja aTOMHBIX sJIep.
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SnepHble peakny. 3aKOHBI COXPAaHEHUs 3apsAI0BOTO U MAaCCOBOI'O YHMCEINl. JHEPIUs
CBSI3U aTOMHBIX snep. CBs3b Macchl M dHEpruu. Peakuuu cuHTE3a W JIEJICHUs sIep.
Ncrounuku suepruu ConHIa U 3BE3I.

Snepnas sHepreTuka. JleiicTBUs paAMOAKTUBHBIX U31yUYE€HUN HA )KUBBIE OPTaHNU3MBI.

Jemoncmpayuu.

CreKTpsbl U3IIy4YEHUs U MOTJIOUICHUS.

CrekTpsl pa3InyHbIX ra30B.

CrniexTp BoOpoOa.

HaGmonenue TpekoB B kamepe BuibcoHa.

Pabota cuéTunka HOHU3UPYIOUINX U3ITy4YEHUN.

Perucrtpanus n3inyyeHus NpUpOIHBIX MUHEPAIOB U POIYKTOB.

JIa6opam0prte padomul u onvimol.

1. HaOntoneHue CIUTOMIHBIX U TMHEHYATHIX CIEKTPOB U3IyUYEHHUS.

2. HccnepoBaHue TPEKOB: UBMEPEHHUE YHEPTUM YACTHUIIBI 10 TOPMO3HOMY ITyTH (110

dotorpadusim).

3. UsmepeHue paanoakTUBHOTO (hoHA.

IHoBTOpHUTE/ILHO-0000 1AM MOAYJIb.

[ToBTOpUTENBHO-0000MAIOMINKA MOYJb TMpEeJHa3HAYeH Ui CUCTeMaTH3alluu U
0000111eHUsT TPEAMETHOTO COACPKAHUS U OMBITA JEATEIHHOCTH, TPUOOPETEHHOTO MPHU
U3yYeHHM BCEero Kypca (u3umku, a Takke JJid TMOATOTOBKM K OCHOBHOMY
roCy/IapCTBEHHOMY 9K3aMeHY 10 (U3UKE I 00yUaIoIXCcsl, BBIOPABIIMX ATOT Y4eOHBIN
npeaMer.

[Ipy u3yuyeHHWH [OAHHOTO MOJIYJS PEAIU3YIOTCI M CHUCTEMATU3UPYIOTCS BHJIbI
NESITENbHOCTH, HAa OCHOBE KOTOPBIX O0OECIEeurBaETCA JOCTH)KEHHE NPEIMETHBIX U
MeTanpeIMeTHBIX IUTAHUPYEMBIX pe3yJIbTaTOB oOy4eHus, dbopmupyercs
€CTECTBEHHOHAY4Hasi TPAMOTHOCTh: OCBOEHUE HAYUYHBIX METO/I0B UCCIIEIOBAHUS SBJICHUI
OPUPOJBI U TEXHUKHU, OBJIAJICHUE YMEHUSMU OOBICHATh (PU3NUECKHUE SBJICHUS, TPUMEHSIS
NIOJIy4YEHHBIE 3HAHMSI, PEILIATh 337a4l, B TOM YUCJIE KAYECTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[IpyHIIMTIHATIBHO ESTEIbHOCTHBIN XapaKkTep JAHHOIO pa3feia peaanu3yeTcs 3a CUET
TOT0, YTO O0YYarOIINEeCs BHIIMOIHAIOT 33JJaHusl, B KOTOPBIX UM IPEIaracTcs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHUHM PacCIO3HABaTh U HAYYHO OOBICHATH (PU3NUYECKHE
SBJICHUS B OKPY>KArOLIEH IPUPOJIE U TOBCEIHEBHOW KU3HU;

UCTOJIb30BaTh HAYYHbIE METO/IbI UCCIIEOBAHNS (PU3UUECKUX SIBICHUH, B TOM YHCIE
JUISI IPOBEPKU TUIIOTE3 U MOJYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAy4HbIE OCHOBBI Hauboiee BaXXHBIX JIOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTUH, HampuMep, MNPAKTUYECKOTO HCHOJb30BAHUS PA3IUYHBIX HCTOYHHKOB
HHEPruM Ha OCHOBE 3aKOHA MPEBPAIICHHS U COXPAaHEHUS BCEX U3BECTHBIX BUJIOB SHEPTUU.

R N



INVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Nzydenne ¢u3MKM Ha YpOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHWs HAmpaBlieHO Ha

JOCTH)KEHUE JIMYHOCTHBIX, METAlpEeAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ybTaToB.

B pesynbrate m3ydenus GU3MKU HA YpPOBHE OCHOBHOTO OOIIero 0Opa3oBaHUA Y

oOyuaroierocst 0y 1yT chopMUPOBaHBI CIEAYIONIUE JMYHOCTHBIE PE3YJIbTaThl B UACTH:

1) maTpuoOTHYECKOr0 BOCIUTAHMS:

- IpOSIBJIEHUE HMHTEpPeca K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(bu3nuecKon HayKu;

- IICHHOCTHOE OTHOIIEHHUE K JOCTHXKEHUSIM POCCUICKHUX YUEHBIX-(DU3UKOB;

2) rpaKaIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXXJIEHUHM OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX TMPOOJIEM, CBSI3aHHBIX C NPAKTUUYECKUM MNPUMEHEHHEM JIOCTHKEHUMN
¢bu3uKy;

- OCO3HAHHUE BAXKHOCTU MOPAJIBHO-3TUYECKHUX MIPUHLIUIIOB B IESITEIBHOCTH YUYEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCHPHUATHE JCTETUYECKUX KadecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MMOCTPOCHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHHWE LEHHOCTH (U3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUs
MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMM, BAXKHENILIEH COCTABISIOLIEN KYJIbTYPHI;

- pa3BUTHE Hay4yHOM JIOOO3HATEIBHOCTH, HHTEpEca K HCCIEeI0BaTEIbCKOMN
NEeSATEebHOCTH;

5) popmupoBaHus KyJbTYPbl 310POBbSl M IMOLMOHAJIBHOT0 0JIArOMOJIYYHA:

- 0CO3HaHME IIECHHOCTH 0e30macHOro 00pa3a »KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpe, BaXXHOCTHU MpaBHJl 0€30MaCHOTO IMOBEJACHUS HAa TPAaHCIOPTE, Ha JOporax, c
ANMEKTPUUYECKUM U TETUIOBBIM 00OPYOBAHUEM B JIOMAIIHUX YCIIOBHSIX;

- cOpMHUPOBAHHOCTHh HaBBIKA PeQICKCUU, TTPU3HAHUE CBOETO MpaBa Ha OMIUOKY U
TaKoro K€ MpaBa y IPyroro 4eI0BeKa;

6) Tpy10BOr0 BOCIIUTAHUSA:

- aKTUBHOE YyuYacTHE€ B PEHICHUU TMPAKTHUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeIbHONM OpraHu3alluy, ropoja, Kpas) TEXHOJOTHYECKOW U COLMaNbHOM
HaIpaBJIEHHOCTH, TPEOYIOIMMNX B TOM YUCIIE U (PU3MUECKUX 3HAHUIA;

- HHTEPEC K MPAKTUYECKOMY U3YUCHHIO PO eccuii, CBI3aHHBIX ¢ (PU3UKOM;

7) 3K0JI0TM4€eCKOro BOCIIMTAHUSA:

- OpHEHTAIUsl Ha NMpUMEHEHUe (HU3MYECKUX 3HAHWU ISl PelIeHus 3a7ad B 00JacTh
OKpY’)KaloIIeH Cpenbl, IUIAHUPOBAHHUS TIOCTYMKOB W OIEHKHM MX BO3MOXKHBIX
IIOCJIEICTBUH JJI1 OKPYXKAIOIIEH Cpelbl;

- OCO3HAHUE II00aJIbHOr0 XapaKkTepa SKOJIOTHYECKUX MPOOIeM U MMyTel UX PEelICHHUS;
8) ajanTanum K U3MEHAIIUMCS YCI0OBUAM COLMAIBLHOM U IPUPOAHOI cpeabl:

- TOTPeOHOCTH BO B3aUMOJICHCTBHM TPH BBITIOJHEHUH HWCCIEAOBAaHUN M MPOEKTOB
(bu3HUeCKOl HAIIPABJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHUX;



® - [IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTD;
® - OTPeOHOCTh B (JOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIe (POPMYIUPOBATH UJIEH,
HOHSATUS, TUIIOTE3bI 0 PU3NUECKUX OOBEKTAX U SBJICHUSX;

® - OCO3HaHHE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH B oO01actu
¢bu3HKy;

® - [IJJAHMPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUHN HOBBIX (PU3NYECKUX 3HAHUM;

® - CTPEMJICHME AHAJIM3UPOBATH W BBISBISITH B3aUMOCBSI3M IPHUPOJBI, OOIIECTBA M

HSKOHOMHKH, B TOM YHUCJIE C UCIIOIb30BaHNEM (PU3NYECKUX 3HAHUI;
® - OLICHKA CBOMX JECUCTBUM C YYETOM BIIMSAHMSA HA OKPYKAIOLIYIO CPEAY, BOZMOKHBIX
r7100aIbHBIX TOCIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATDBI

B pesynbpraTe OocBOEHHs HporpaMMbl Mo ()M3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y obyuatomierocsi Oyayt chopMHUpOBaHEl MeTaNpeIMeTHbIe Pe3yabTaThl,
BKJTIOYAIOIIME TTO3HABATENIbHBIC YHUBEPCAIbHBIC YUeOHbIC IEUCTBUS, KOMMYHUKATHBHBIE
YHUBEpCaJIbHbIC YUeOHbIE ICUCTBUS, PETYISTUBHBIC YHUBEPCAIbHBIE YUeOHbIE ACHCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

bBa3oBble JJornyeckue AecTBUSA:

BBISIBJIATH Y XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA OOBEKTOB (SBJICHUN);
YCTaHABJIMBATh CYIICCTBEHHBIA TMPHU3HAK KIACCH(PUKAINNA, OCHOBAaHUS JUIS
0000ITICHUS U CPAaBHCHHS;

BBISBJISITh 3aKOHOMEPHOCTH M TIPOTUBOPEUYUS B paccMaTpUBaeMbIX (DakTax,
JMAHHBIX ¥ HAOTIOJICHUSX, OTHOCAIIUXCS K (PU3MUECKHUM SIBIICHUSM;

BBISIBJISITH TIPUYUHHO-CJICJICTBEHHBIC CBS3H TP U3yYCHUN (PU3NICCKUX SBICHUI
U TIPOIIECCOB, JIENIaTh BBIBOJIBI C HUCITIOIH30BAHUEM JICTYKTUBHBIX U MHAYKTHBHBIX
YMO3aKIIOUCHHH, BBIJIBUTATh TUIIOTE3bI O B3AUMOCBS3IX (PU3NICCKUX BEIIMYUH;
CaMOCTOSITEIHHO BBIOMpPATh CHOCO0 penieHus ydyeOHoOW (U3MYecKoi 3amauu
(cpaBHEHHE HECKOJIBKUX BApUAHTOB PEIICHUS, BEIOOP HAaMOOIee TOIXOISAIIETO C
y4E€TOM CaMOCTOSITEIBHO BBIIEIEHHBIX KPUTEPUEB).

bBa3oBble ucciienoBaTeIbCKUe JeHCTBHSA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIICA0BATEILCKUI HHCTPYMEHT TIO3HAHUS;
NPOBOANTH IO CAMOCTOSITEILHO COCTaBICHHOMY IUIAHY OIIBIT, HECIIOKHBIN
bu3nUeCKHii SKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeJOBaHUE (PU3NIECKOTO SBICHUS;
OIICHMBATh Ha IPUMEHUMOCTh U JJOCTOBEPHOCTh HH(POPMAIUIO, MOTYYCHHYIO B
XOJI€ MCCIIeIOBAHMS WITH SKCIIEPUMECHTA;

CaMOCTOSITENHHO (HOPMYITUPOBATh OOOOIICHWS M BBIBOJLI IO pE3yJbTaTam
NPOBEAEHHOTO HAOIIOICHUS, OBITA, HCCIICIOBAHMS,

MPOTHO3UPOBATH BO3MOXHOE JlalbHEWIIee pa3BuTHe (PU3NIECKUX MPOIIECCOB, a
TAK)KE BBIJIBUTaTh TPEINOJIIOKCHHSI 00 WX Pa3BUTHH B HOBBIX YCIOBHUSX W
KOHTEKCTaX.

PabGora ¢ undgopmanueii:



HIPUMEHSATh Pa3JIMUHble METO/Ibl, UHCTPYMEHTHI U 3alIPOCHI IIPU MTOUCKE U 0TOOpe
MH(pOpPMALIMY WIH JAHHBIX C YYETOM HPEIJIOKEHHOM ydeOHOW (u3nueckon
3a]1a4H;

aHAJIM3UPOBaTh, CHCTEMaTU3UPOBATh U HHTEPIPETUPOBATH HHGPOPMAIIHIO
Pa3MUYHBIX BUJIOB U (HOPM MIPEICTABICHUS;

CaMOCTOSATEIbHO BBIOMPATh ONTUMAIBHYIO (OpMY NpeacTaBiIeHNs HHOpMaluu
Y WUIIOCTPUPOBATh PEIIAEMbIE 3a/1a4d HECJOKHBIMU CXEMaMH, JUarpaMMaMH,
WHOU TpaduKOi U MX KOMOMHAITUSIMH.

KOMMyHl/IKaTI/IBHLIe YHuBepcCajJbHbIC y‘leﬁﬂble IleﬁCTBHﬂI

B X07I¢ 00CYXKIeHHs YyueOHOTO MaTepHalia, pe3yJbTaToB JIA0OPaTOPHBIX PaboT U
MPOEKTOB 3aJ[aBaTh BOIPOCHI 10 CYIIECTBY 00CYK/Ia€MOM TEMbI U BBICKA3bIBATh
WJICU, HalleJICHHBIC Ha PEIICHUE 3aJa4M U TMOJACpKaHue OJIaroxenaTeIbHOCTH
0OIIIeHM;

COTIOCTABJIATh CBOM CYXKJICHUS C CYXICHUSMHU JPYTUX YYaCTHHKOB JIHAJIOTa,
00HapYXUBATh Pa3IMUNC U CXOJICTBO IMO3HITHIA;

BBIP@)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U TUChMEHHBIX TEKCTaX;

MyOJIMYHO TPEJACTaBIATh PE3YIbTAaThl BBIMOIHEHHOTO (HU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIICTOBAHUS, TIPOCKTA);

MMOHUMATh M HCIOJB30BaTh IMPEUMYIIECCTBA KOMAHJAHOW M WHIWBUIYTBHOM
paboThI MPHU peLICHUU KOHKPETHOU (hU3MUECKON MPOOIEMBIL;

MIPUHUMATD 1IeJTM COBMECTHOM JIEATEIbHOCTH, OPTraHU30BbIBATh JEHCTBUS 10 €€
JTOCTIKEHUIO: PACIpPEeeNIATh POJIM, OOCYX JaTh TPOIECCH H  PE3yIbTaThl
COBMECTHOM paboThI, 000011aTh MHEHHUST HECKOJIBKUX JIFOJICH;

BBITIOJTHSATH CBOIO YaCTh pa0OTHI, JOCTUTAs KAUECTBEHHOTO PE3yiibTaTa 1o CBOEMY
HaIIPaBJICHUIO ¥ KOOPJIUHUPYS CBOU JCHCTBHUS C IPYTHUMH YJICHAMH KOMaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMA MPOIYKT IO KPUTCPHUSM,
CaMOCTOSTEIHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMH B3aHUMOICHCTBUS.

PeryasitTuBHbIC YHHBeEpCAJbHbIC y4eOHbIC 1eHCTBHS

Camoopranuszanus:

BBISIBJIATH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsAX, TPEOYIOUIMX s
pemeHust pU3NIECKUX 3HAHU;

OPHUEHTHPOBATHCA B PA3jIMYHBIX  MOAXOJAaX  NPUHATHS  pEIIeHUH
(MHIMBUIyaIbHOE, IPUHSATUE PEIICHUS B TPYIIIE, IPUHSATHE PEIICHUI TPyIION);
CaMOCTOSATEIBHO COCTABIIATH AITOPUTM pelIeHNs PU3NIECKON 3a1a4H WIH TUIaHa
UCCIIEZIOBAHUS C YUYETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh Mpe/IaracMblie BApHaHThI PEIICHUI;

JieNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPO.1b, SMOLMOHAJIBbHbIH HHTEJICKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYallMU U IIpeayiaraTh IJIaH €€ N3MEHCHUS;
OOBSICHATH MPUYUHBI JOCTHXKCHUS (HETOCTUKEHHUS) PE3yJIbTaTOB CSITEIHHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;



BHOCHUTb KOPPEKTHUBBI B JIE€ATEJBHOCTh (B TOM 4YHUCIIE€ B XOJ BBIIIOJHEHUS
(U3MYECKOTr0 HCCIENOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
W3MEHHUBIINXCS CUTYallUl, yCTAHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;
OLICHMBAaTh COOTBETCTBUE PE3yJIbTaTa LIEJIN U YCIOBUAM;

CTaBUThH ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WIH JUCKYCCHUU Ha
HAy4HYI0 TEMY, IOHMMaTh MOTUBBI, HAMEPEHUS U JIOTHKY PYroro;

IpHU3HABaTh CBOE MPAaBO Ha OIMIMOKY NpHU pelIeHHHM (PU3MYECKUX 3a7ad WM B
YTBEP/KIACHUAX HAa HAYYHBIE TEMBI U TAKOE JK€ IIPaBO JPYroro.

INNPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 7 KJjacce INpeAMETHbIE pe3yJbTaThl HA 0Aa30BOM YpOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHU:

UCIIOJIb30BaTh TOHATHA: (PU3UYECKUE M XUMUUYECKHE SIBJICHHS, HaOII0JCHUE,
OKCIIEPUMEHT, MOJEINb, TUIIOTE3d, CAMHUIBI (PU3UYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHbIe COCTOSIHUS BEIIecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE),
MEXaHMYECKOe JIBIDKEHHE (paBHOMEPHOE, HEpPaBHOMEpPHOE, MPSIMOJIUHEHHOE),
TpaeKTOpusl, paBHOACHCTBYOIIAs cuia, nedopmanus (ynpyras, miacTuueckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuuath sBieHus (aud@ysus, TermIoBoe ABMKEHHE YaCTHUIl BEIIECTBA,
pPaBHOMEPHOE JIBIKCHHE, HEPABHOMEPHOE JBMIKEHUE, MHEPIIHS, B3aUMOCHCTBHE
TeJ, paBHOBeCHE TBEPJBIX TEN C 3aKPEIIEHHOW OChIO BpallleHHUsd, Iepeaaya
JABIICHUS TBEPABIMU TEJIAMH, KHAKOCTSIMU U Ta3aMu, aTMOC(EepHOEe NaBlICHHE,
IJIaBaHUE TeJ, NPEeBpalleHUs] MEXAaHMYECKOM HSHEpPruu) IO ONHCAHUI0 HX
XapaKTEePHbIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
dbusnueckoe sSBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3MYECKUX SBICHUN B OKPYXKAIOIIEM
MUpE, B TOM 4HUCJIe (PU3NYECKUE SBIICHUS B MPUPOJIC: MPUMEPHI TBUKEHUS C
Pa3JIMYHBIMU CKOPOCTSAMU B KUBOU U HE)KUBOU MIPUPOE, TEUCTBUE CUIIBI TPEHUS
B MIPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBICHUs HA KUBOU OPTraHU3M,
IUIaBaHUE PbIO, phIYaru B TeJe YeIOBEKa, PHU ATOM MEPEBOJIUTH MPAKTUUECKYIO
3a/1a4y B yueOHYIO0, BBIJIEISTh CYIIECTBEHHBIE CBOMCTBA (TPU3HAKHU) (PU3HUUECKUX
SIBIICHUM;

OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (U3MUECKHE SIBIICHUS, HCIIOIb3YS
busnueckne BeMMUMHBI (Macca, 00BEM, TIOTHOCTH BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEAHSIsl CKOPOCTh, CUJIa YIPYTrOCTH, CUJIa TSKECTH, BEC Tela, CHUJia
TpeHus1, AaBjieHuEe (TBEPAOro Temna, >KUIKOCTH, raza), BBITAJIKWBAIONIAs CHUJIA,
MeXaHu4deckas paboTa, MOIIHOCTh, TUIEUO CHJIbI, MOMEHT CHJIIbI, KOO(PPUIIUEHT
MOJIC3HOTO JICUCTBUS MEXaHU3MOB, KHHETHYECKAs] U MOTCHI[MAIbHAS DHEPTHUS),
IpH OINMCAaHWUU TPABUIIBHO TPAKTOBATh (PU3WYECKUN CMBICI HCIIOIB3YEMBIX
BEJIMYMH, MX OOO3HAYCHHS W EIUHUIBI (PU3MUECKUX BEIUYWH, HAXOIUTh
GbopMyIibl, CBS3BIBAIONIME JAaHHYIO (PU3NYECKYI0 BEIWYHUHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTH TPaQUKA M3IYUYEHHBIX 3aBUCHUMOCTEH (PU3UUECKUX
BEIINYWH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBICHUS U MPOLECCHI, UCIOJb3Ys
npaBujia CIOXKEHUs Cui (BIOJb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans,
3aKOH Apxumesa, IpaBUJIO paBHOBECUs pbryara (0J0Ka), «30JI0TOE MPABUIIO»
MEXaHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW SHEpPruH, MpU STOM JaBaTh
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHa U 3allMChIBaTh €ro MaTeMaTHYeCKOe
BBIPa)XKEHUE;

OOBACHATH (PU3NYECKHUE SBJICHUS, IIPOLIECCH] U CBOICTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallUd MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BbISBIATH
NPUYUHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX 1IaroB
c omopoil Ha 1-2 W3y4YEeHHBIX CBOMCTBA (U3MUECKHUX SIBICHUH, (PU3MUECKHX
3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacu€rHble 3a7aud B 1—2 NEHCTBUSA, MCHOJIb3Ys 3aKOHBI U (HOPMYJIBL,
CBsI3bIBAIONINE (DU3MUYECKUE BEJIWYMHBI: Ha OCHOBE AHAJIM3a YCIOBUS 33Ja4d
3aMMChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3NUECKUE BETUUUHBI B POPMYJIBI
U TPOBOJUTH PACUETHI, HAXOIUTH CIPABOYHBIC JIaHHbIC, HEOOXOIUMBIE IS
pelieHrs 3a7ad, OLEHUBATh pPEATMCTUYHOCTh TOJYyYEHHON (u3nuecKkon
BEJIMYHHBI;

pacro3HaBaTh MPOOJIEMBbl, KOTOPbIE MOKHO PELIUTh HPU MOMOLIN (U3NIECKUX
METOJIOB, B OIMCAHUU MCCIEAOBAHUS BBIAEIATH MPOBEPSIEMOE MPEAOI0KEHNE
(runotesy), pa3au4aTh U UHTEPIPETUPOBATH MOJIYUYEHHBIM pe3ybTaT, HAXOAUTh
OIIMOKHU B XO/I€ OIbITA, JIeJaTh BHIBOJBI [10 €T0 pe3yjibTaTaM;

MPOBOAUTH ONBITHI MO HAOTIOAEHUIO (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Tei: (OPMYyJIHUPOBATH MPOBEPSIEMBbIE MPEANOIOXKECHHUS, COOUPAThH
YCTaHOBKY W3 IMPENJIOKEHHOIO O0OpYIOBaHMS, 3alMCBIBATh XOJA ONbITA U
bopMyIHUpOBaTh BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS] PACCTOSHMS, BPEMEHM, Macchl Tena, 00bEMa,
CWJIBI U TeMIIEpaTypbl C UCIOIB30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB,
3aMMChIBaTh TOKa3aHUs NOpUOOpPOB C y4€TOM 3aJaHHOM  aOCONIOTHOU
MOIPEIIHOCTH U3MEPEHHUI;

MPOBOJIUTH HCCIIECOBAHUE 3aBUCHUMOCTH OJHOW (PU3NUECKOM BEJIMYUHBI OT
JPYroi ¢ UCII0JIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO
JBUKYILErocs Tela OT BPEMEHM JIBUYKEHUS TeNa, CUJIbl TPEHHS CKOJIbKEHUS OT
Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEH TeNl M HE3aBHUCHUMOCTH CHIIBI
TPEHMsI OT IUIOIIAJM CONPHUKOCHOBEHHUS TEJ, CHIIbl YIPYIOCTH OT yIJIUHEHUS
NPYXUHBI, BBITAIKUBAIOUIEH CUIIBI OT 00bEMa MOTPYKEHHOM YacTu Tela U OT
IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU TeNa, OT IIyOUHBI, Ha
KOTOPYIO MOTPY>KEHO TEJ0, YCIOBHI M1aBaHUs TeJl, yCIIOBUN paBHOBECHS pblyara
U OJIOKOB), y4aCTBOBATh B IJIAHMPOBAHUU YYEOHOTO HCCIIEOBaHMS, COOMPATH
YCTAaHOBKY M BBINOJIHATH HW3MEpPEHHUs, Cjeays NpeIoKEeHHOMY IUIaHy,
¢bukcupoBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3MUYECKHX BEJIUYHH B
BUJIC TPEIOKEHHBIX TaONMIl M TpaduKOB, JAeiaTh BBIBOABI MO pPe3yIbTaTaM
UCCIIE0BaHUS;

IPOBOJIUTH KOCBEHHBIE U3MEpPEHUS (PU3MUECKUX BEIUYHMH (TJIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPJAOrO Tejla, CUJIa TPEHUS CKOJBXEHHMs, JAaBICHHE BO3/yXa,
BBITAJIKMBAIOLAsl CWJIA, JEHCTBYIOIIAs Ha MOrpPyXKEHHOE B JKUIKOCTh TEIO,



KOA(Q(GULIKMEHT TMOJEe3HOT0  JCHCTBUS  MPOCTBIX  MEXAaHM3MOB),  CIEIys
NPEIJIOKEHHONM MHCTPYKIUU: TPU  BBIMOJHEHUH HM3MEPEHHH coOHUpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIYHCIISATH 3HAYEHUE UCKOMOW BEJIMYUHBI;
coOiroaTh MpaBUiia TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM;

YKa3bIBaTh MPUHIUIBI JIEUCTBUSA MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JWHAMOMETp, COOOIIAlOIIMECs COCyAbl, OapoMeTp, pblyar,
MOJIBWKHBIN M HETIOABUKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;

XapaKTepU30BaTh MPUHIUIIBI JACHUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB ¢ OMOpON Ha UX OMHCAHUS (B TOM YHUCIE: MOAIIUIHUKHA, YCTPOUCTBO
BOJONPOBOJA, TUAPABIMYECKANA IPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOU
HAcOC, apeoMETp), UCIOIb3ys 3HAHUS O CBOMCTBAX (DU3WUYECKUX SIBICHUU U
HE00X0IMMBbIe (PU3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

OPUBOJUTH IPUMEPHI (HAXOIUTh MH(GOPMALMIO O MPHUMEpPax) MPaKTUYECKOTO
UCIOJIb30BaHMsI (DU3MYECKUX 3HAHUI B TIOBCEIHEBHOM >KU3HH JUIsl 0OecTieueHUs
0€30MacHOCTH NpU 0OpallleHuH ¢ MpHUOOpaMH M TEXHUYECKUMHU yCTPONCTBaMH,
COXpaHEeHHs 370POBbS W COOIIOJACHHUS HOPM JKOJIOTHUECKOTO TOBEIACHHUS B
OKpYXarolIeH cpeae;

OCYUIECTBJISITH OTOOpP UCTOUYHMKOB MH(popMaluu B IHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TOUCKOBBIM 3alpOCOM, HAa OCHOBE HMMEIOLIUXCS 3HAHUU U MYTEM
CpPaBHEHMS Pa3IMYHbIX UCTOYHUKOB BBLACIATH HHPOPMALUIO, KOTOPAsl SBISETCS
MIPOTHBOPEUYNBON MU MOKET OBITh HEJIOCTOBEPHOIT;

UCIOJIb30BAaTh NIPU BBIMNOJHEHUM Y4YEOHBIX 3aJaHUM Hay4YHO-TOIYJISPHYIO
JTUTEpaTypy HU3HUECKOrO COACpKAHUsI, CIPABOYHBIE MaTepUaibl, PECYpPChl CETH
WuTepHer, BiaaeTrh NnpuéMaMu KOHCHEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(popMaIuK U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE KPaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE
2-3 uCTOYHMKOB HH(OpMAIMU (PUIUYECKOTO COJEPKaHUsA, B TOM YHCIIE
nyOJIUYHO AenaTh KpaTKhe COOOIIEHUSI O pe3ybTaTaxX MPOEKTOB MM y4eOHBIX
MCCJICIOBAHUM, MPU 3TOM TPAMOTHO MCIIOIB30BaTh H3YUYEHHbIM MOHSTUIHBIN
ammapar Kypca (pU3uKH, COMPOBOXK/IATh BRICTYTIEHHUE TIPE3EHTAIINECH;

OpU  BBIMOJIHEHUMM YYEOHBIX TPOEKTOB U HCCJIENOBAHUN  pachpelessTh
00513aHHOCTH B TPYMIIE B COOTBETCTBHUH C TTOCTABIICHHBIMU 33/1a4aMU, CJIICTUTH 32
BBITIOJTHEHUEM TJIaHA JCWCTBUI, aJeKBaTHO OLICHMBATh COOCTBEHHBIH BKJIAJ B
JEATEeNbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHUKATHMBHOE B3aUMOJICUCTBHE,
YUHUTBIBasi MHEHHUE OKPYKAIOIIKX.

K koHiy oOyueHuss B 8 kuacce npeaMeTHbIE pe3yJbTaThl Ha 0Aa30BOM YpOBHE
JIOJDKHBI OTpaXxatb c(OPMUPOBAHHOCTD y 00yYaIOLINXCS YMEHUH:

WCII0JIb30BATh MTOHATHA: MAacCca U pa3MePbl MOJIEKYJI, TETUIOBOE IBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUTUNYECKHE H aMOp(HbBIE
T€Ja, HACBIILICHHBI U HEHACBHIIEHHBIN Nap, BIAXXHOCTh BO3/lyXa, TEMIIEPATypa,
BHYTPEHHSII DHEPIUs, TEIUIOBOW JABUTATENb, JJIEMEHTAPHBIM JIIEKTPUUYECCKHUN
3apsAnd, DJIEKTPUYECKOE I10J1€, IPOBOAHUKM U AUDIEKTPUKH, IIOCTOSHHBIN
ANEKTPUYECKNNA TOK, MATHUTHOE TI0JIE;



pasnuyath siBJICHU (TEIIOBOE pacIIMpeHHe U CKaTHE, TeIionepeaya, TeIioBoe
paBHOBECHE, CMayMBaHUE, KalWJUIAPHBIE SBJICHUS, HCHAapEeHUE, KOHJAEHCALUs,
IUTABJIEHWE, KpUCTauIM3alus (OTBEpAEBAaHUE), KWIIEHUE, TeIulonepeaaya
(TEemIONMpPOBOIHOCTh, ~ KOHBEKIHUS,  M3JIy4Y€HHUE),  JJIEKTpU3alus  Ted,
B3aWMOJICVICTBHE  3apsiiOB, JEUCTBUA  JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJECHUCTBHE MArHUTOB, JEHCTBHME MArHUTHOTO IIOJNS Ha
OPOBOAHUK C TOKOM, DJIEKTPOMAarHWTHAas WHAYKIHUSA) 10 OINHUCAaHUI0 HUX
XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX JAHHOE
dbuznueckoe sSBICHUE;

pacro3HaBaTh MPOSBIECHUE M3YYEHHBIX (PU3NUYECKUX SBJICHUN B OKPY’KAIOLIEM
MUpE, B TOM 4Kciie Gu3ndecKue IBJICHUS B IPUPO/IE: OBEPXHOCTHOE HATSKEHUE
Y KaWJUISIpHBIE SIBJIEHUS B IPUPOJIE, KPUCTAILIBI B IpHpoae, n3nyuenue CoHua,
3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHHE POCHI, TyMaHa, WHeEs,
CHEera, »>JIEKTpUYECKHE SBJIECHHUA B aTrMocdepe, HIIEKTPUUYECTBO IKHUBBIX
OpraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Aper( MOI0COB, POJIb MATHUTHOTO MOJIS
JUISl )KU3HU Ha 3emiie, OJIIPHOE CUSIHUE, TIPU 3TOM NEPEBOAUTH MPAKTUYECKYIO
3a/1a4y B y4eOHYI0, BBIJIEISTH CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKH) (PU3UUECKUX
SIBJICHUH;

ONKCHIBATh HM3YyYECHHbIE CBOWCTBA Tel W (U3UYECKHE SIBJICHUS, MCIOIb3YS
dbusznueckue BENUYUHBI (TeMIiepaTypa, BHYTPEHHSS OJHEPrusi, KOJIMYECTBO
TEIUIOThI, yJeJdbHas TEIUIOEMKOCTh BEILECTBA, YJENbHAs TEIUIOTa IUIABIICHUSA,
yAenbHasl TEIUIoTa mapooOpa3oBaHUs, yJeibHas TEIUIOTa CrOpaHus TOIUIMBA,
KO3(QQUIMEHT MOJE3HOr0 JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAs
BJIQKHOCTh BO3[yXa, OJJIGKTPUYECKUW 3aps]l, CWJIa TOKa, OJJIEKTPUUECKOe
HanpspKEHHUE, CONPOTUBIIEHUE TPOBOAHMKA, YIEIBHOE COIPOTUBIIEHUE BEILIECTBA,
paboTa W MOIIHOCTh JJIEKTPUYECKOTO TOKA), MPU OMNHCAHUM TPABUIBHO
TPAaKTOBaTh (U3NUYECKUI CMBICT HCIONb3YyEeMbIX BEIMYUH, OOO3HAYeHUS U
eIMHULIBI (PU3UYECKUX BEIMYMH, HAXOIUTh (OPMYIIbI, CBSI3BIBAIOIIME JAHHYIO
¢bu3nyYecKyro BEIMUYHUHY C APYTMMH BEITUYMHAMH, CTPOUTH rpaduKu U3YYEHHBIX
3aBUCUMOCTEH (PU3NUYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NUYECKUE SBJICHUS U MPOILECCHI, UCTIOIB3YS
OCHOBHBIE  TIOJIO)KEHMSI  MOJEKYJSIPHO-KMHETUYECKOM  TEOPUM  CTPOEHUS
BELIECTBA, NMPUHIUI CYNEPHO3UIMH Mojiel (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHMs 3aps/aa, 3akoH OMa Ji1s ydyacTka 1enu, 3akoH Jxoyna—Jlenna, 3akoxn
COXpaHEeHHsI SHEPTUU, MPHU STOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY 3aKOHA U
3aMMChIBATh €r0 MaTEMAaTUYECKOE BHIPAXKEHHUE;

OOBSICHATH (PU3NYECKHE MPOIECCH U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalun NPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
NPUYHUHHOCIIEJICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHHE U3 | —2 TOTHYECKHX MIAaroB
c omopoil Ha 1-2 u3y4YeHHBIX CBOMCTBA (U3MUECKHUX SIBICHUH, (U3MUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiath pacy€THble 3aa4d B 2—3 NEWCTBHSI, UCIONB3Ys 3aKOHBI U (POPMYJIBI,
CBSI3BIBAIONINE (DU3MUYECKUE BEIWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHUS 33Ja4d
3aMKiChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEJOCTATOK JAHHBIX MJIsl PELICHUs
3a/layd, BBIOMpPATh 3aKOHBI M (QOPMYJIbI, HEOOXOIWMbIe sl €€ pelleHus,



IPOBOJUTh pacdy€Tbl M CpaBHUBATh IIOJYYEHHOE 3Hau€HUEe (QU3NYECKOU
BEJIMYUHBI C U3BECTHBIMH JJAHHBIMU;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIMTh IPHU MOMOIIM (PU3HUECKHX
METOJIOB, HCHOJb3ysl ONUCAHWE HCCIIEJOBAHUS, BBIACIATH MPOBEPSIEMOE
NOPENIOIOKEHNE,  OLICHMBAaThb  NPaBWIBHOCTh  MOpSAKAa  MHPOBEACHUS
UCCIIeZIOBAaHUs, JIe1aTh BBIBOJIBI;

IPOBOAUTH ONBITHI 10 HAOMIOJEHUIO (PU3MYECKUX SIBICHUN WU (PU3NYECKUX
CBOMCTB TeJN (KanmWJUIApHBIE SIBIEHUS, 3aBUCUMOCTb JaBJIEHUS BO3/yXa OT €ro
0o0BéMa, TemrmepaTypbl, CKOPOCTH IpOlLleEcCa OCTBIBAHWS W HArpeBaHUs IpU
U3IyYEHUU OT IBETa HU3Jydarollei (MOIJIOIIAIIIEe) MOBEPXHOCTH, CKOPOCTh
UCHapeHUs] BOJbI OT TEMIIEPATYpPbl >KUIKOCTH U IUIOMIAAU €€ MOBEPXHOCTH,
AIIEKTpU3ALMs T€J U B3aUMOJICHCTBUE AIEKTPUUECKUX 3apsI/I0B, B3AUMOJEIICTBUE
IOCTOSIHHBIX ~MAarHuTOB, BHU3yalu3allusi MAarHUTHBIX TIOJE€H IOCTOSHHBIX
MarHuTOB, JCMCTBUS MAarHUTHOIO MOJII Ha MNPOBOAHUK C TOKOM, CBOWCTBa
AJIEKTPOMArHuTa,  CBOMCTBA  AJIGKTPOJABUTATENs]  IMOCTOSIHHOIO  TOKA):
bopMyIMpoBaTh NpPOBEpSEMble MPEIANOI0KEHHUs, CcOOUpaTh YCTAHOBKY W3
NPEI0)KEHHOT0 000pYy0OBaHMs, OMUCHIBATH XOJ OMNBITA U (OPMYJIHPOBATH
BBIBO/IBI;

BBINIOJIHATh MpPAMbIE M3MEPEHHUs] TEeMIIepaTypbl, OTHOCHUTEIBHOW BIAXHOCTU
BO3/yXa, CUJIbl TOKA, HANPSDKEHUS C UCTOJIb30BAHUEM aHAJIOTOBBIX PUOOPOB U
JATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM
3aJJaHHOM a0COJIIOTHON MOTPELIHOCTH;

IOPOBOJIUTh HCCIIEOBAHME 3aBUCUMOCTU OJHON (PU3MUECKON BEIMYUHBI OT
JIPYroi ¢ UCIOJIB30BAHUEM IPSAMBIX MU3MEPEHUN (3aBUCUMOCTH CONPOTHUBIICHUS
IPOBOJAHMKA OT €ro JUIMHBI, IUIOIIAAU IIONEPEYHOI0 CEUEHUs M YAEIBHOIO
COMPOTHBIICHUS BEILIECTBA MPOBOJHUKA, CHUJIbI TOKA, UIYIIETO Yepe3 MPOBOAHHUK,
OT HaNpsDKEHHWs Ha MPOBOJHUKE, HCCIENOBAHUE IOCIEN0BATEIBHOIO U
NapajuleIbHOr0 COEIMHEHUW TPOBOJHUKOB): IJIAHUPOBATh HCCIEI0BaHUE,
coOUpaTh yCTAHOBKY M BBIMOJHATH U3MEPEHHUSI, CIEAYS MPEUI0KEHHOMY IIJIaHy,
¢buKcupoBaTh pe3yJIbTaThl HOJYyUYEHHOM 3aBUCUMOCTH B BUi€ TaOJIUI] U TPaQHKOB,
JIeNIaTh BBIBOJBI IO PE3yNIbTaTaM HUCCIIEI0BaHNUS;

OPOBOJIUTh  KOCBEHHbIE H3MepeHHs]  (pu3mueckux BenuuuH  (yZeabHas
TEIIOEMKOCTh BEILECTBA, COMPOTHUBIIEHHWE MPOBOJHUKA, paboTa M MOUIHOCTH
IIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MepeHus, cobupathb
HKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAysl TPENIOKEHHOW WHCTPYKLIUU, U
BBIYHCIIATh 3HAUYECHUE BEIIMYUHBI;

coOroaTh MpaBUiia TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000py1I0BaHHEM;

XapaKTepHU30BaTh NPUHLUIBI ACHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOICTB C ONMOPO HA UX ONMUCAHUS (B TOM UMCIE: CUCTEMAa OTOIIEHHUS JOMOB,
TUTPOMETP, apoBasi TYpOMHA, aMIIEPMETP, BOJIBTMETP, CUETUHUK SIEKTPUUECKON
HHEPrUH, IEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTEIbHbBIE AIEKTPOIPUOOPHI
(mpumepsl), JIEKTPUYECKUE IIPEJOXPAHUTEIH, JJIEKTPOMArHur,
AIIEKTPOABUTATENb TOCTOSIHHOIO TOKa), HCIOJIb3ysd 3HAHHUS O CBOWCTBax
¢u3nvecKux SBICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;



pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTETbHBIE TPUOOPHI 1O
CXeMaM M CXEMaTHYHBIM pPHUCYHKaM (KHUAKOCTHBIH TEPMOMETpP, TEPMOC,
NICUXPOMETP, TUTPOMETpP, JBUTATE]b BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOIL,
peocTar), COCTaBISATh CXEMbl JJIEKTPUYECKUX IIeTe ¢ MOCieqoBaTeNIbHbBIM U
napajuleNIbHbIM COEAMHEHHEM JJIEMEHTOB, pa3iuyasl yCIOBHbIE 0003HAaYEHUS
AIIEMEHTOB IEKTPUUECKUX 1ENEH;

IPUBOJUTE HPHUMEPHI (HAXOIUTh MH(POPMALMIO O MPHUMEpPAx) MPaKTUYECKOTO
UCIOJIb30BaHUs (PU3MYECKUX 3HAHUN B TIOBCEIHEBHOM KU3HH JUIsl 0OecTieueHUs
0€30MacHOCTH NpHU O0paIllEeHuU ¢ NPUOOpPaMH M TEXHUYECKUMHU YCTPOHCTBAMU,
COXpaHEHMs 370pOBbS M COOIIOAEHUS HOPM HKOJIOTMUECKOrO IOBEIACHUS B
OKpY>KarolIeH Cpese;

OCYUIECTBIISITh IOUCK MH(pOpMALIMK PU3NYECKOTO cofepxanus B InTepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUH U IyTEM CPaBHEHUS IOMOJIHUTEIIbHBIX HCTOYHUKOB
BBIIENIATHh MH(POPMALIMIO, KOTOpas SBISETCS NPOTUBOPEUNBON HIIM MOKET OBITh
HEJIOCTOBEPHOI;

UCIOJIb30BATh NIPU BBHIMNOJHEHUM YYEOHBIX 3aJaHUM HAyYHO-TOMYJISPHYIO
JIUTEpaTypy (HU3HUECKOro COAepKaHuUsl, CIPABOYHbIE MaTepUalbl, PECYPChl CETU
WuTepHer, Bianerh NpuéMamMu KOHCHEKTUPOBAHMS TEKCTa, IMpeoOpa3zoBaHUs
uH(pOpMaIUK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE MICHbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEeHUs, 00001Ias
MH(OPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO COACpk aHUSA, B TOM
YHCIie MyOJIMYHO MPEICTaBISATh Pe3yIbTaThl IPOEKTHOM WU UCCIIET0BATEIBCKON
JEATENBHOCTH, MPU 3TOM TPAMOTHO HCMOJIb30BaTh HW3YYEHHBIA MOHATHUHHBIN
anmapaT Kypca (pU3uKu, CONpOBOXKAATh BHICTYIUICHUE MPE3EeHTAINEH;

IIPU BBINIOJTHEHUU YUYEOHBIX MPOEKTOB U MCCIE0BaHUI (PU3NUYECKUX MPOLIECCOB
pacripeniensTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHUH C IIOCTaBICHHBIMU
3aJladyaMM, CJIEIUTH 3a BBIIIOJHEHUEM IUIaHA JEHCTBUN M KOPPEKTUPOBATh €ro,
aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B JEATENbHOCTh TPYMIbI,
BBICTPAaWBaTh KOMMYHUKATHBHOE B3aMMOJECHCTBUE, TMPOSIBISS TOTOBHOCTH
paspeniatb KOH(QIUKTHI.

K xoniy oOyueHuss B 9 kJacce npeiMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaxaTh CHOPMUPOBAHHOCTD y O0YUaAIOLIUXCSl YMEHU:

UCIIOJIb30BAaTh MOHATHUSA: CUCTEMA OTCYETA, MaTepuaibHas TOYKA, TPACKTOPHS,
OTHOCHUTEIBHOCTh ~ MEXaHMYECKOro  JBWKEHHus, Jjaedopmanus  (ympyras,
IlacTU4yecKas), TpPeHHe, LEHTPOCTPEMUTETbHOE YCKOpEHHE, HEBECOMOCTh U
neperpys3Ku, HEHTP TSKECTH, AOCOITIOTHO TBEPIOE TEJIO, IEHTP TSKECTH TBEPAOTO
Tena, paBHOBECHE, MEXaHHYecKHe KoyieOaHusi U BOJHBI, 3BYK, MH(QPa3BYK U
YJIBTPA3BYK, JICKTPOMATHUTHBIE BOJIHBI, IIKajIa YJIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U AaNIbHO30PKOCTb, CIIEKTPHI UCITYCKAaHUS U MOTJIOUIEHUSs, albda,
0eTa- 1 raMMa-u3ITy4YeHHUs, U30TOIbI, siIepHAsk YHEPTETHKA;

pa3nuyath sABJIEHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE ABUKEHHE, CBOOOIHOE MajieHue
T€JI, PABHOMEPHOE JBUKEHUE 110 OKPYKHOCTH, B3aUMOJCHCTBUE TEN, PEAKTUBHOE
NBUKEHUE, KojeOaTeabHOE JBM)KEHHME (3aTyXalollue U BbIHYXKICHHbBIC
KoJie0aHMsI ), PE30HAHC, BOJTHOBOE ABIKEHUE, OTPAKEHHUE 3BYKa, MPSIMOIIMHEITHOE



pacrpoCTpaHeHUe, OTPAKEHUE U NPEIIOMJIICHHWE CBETa, IMOJHOE BHYTPECHHEE
OTpakeHHE CBeTa, pas3jokeHue Oelnoro cBeTa B CHEKTP U CJIOXKEHUe
CHEKTPAJIbHBIX LIBETOB, JMCIIEPCUSl CBETa, €CTECTBEHHAs pPaJMOaKTUBHOCTD,
BO3HUKHOBEHHE JIMHEMYATOrO0 CHEKTpa W3JIy4YEHHUsI) [0 OMNHUCAHUI0 MX
XapaKTEpHbIX CBONCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE
dbuznueckoe sSBICHUE;

pacno3HaBaTh MPOSBICHUE MU3YYEHHBIX (PU3NYECKUX SIBICHUN B OKPY’KaIOIIEM
mupe (B TOM uucie (uU3MUECKHe SBICHUS B MPUPOJE: MPUIUBBI U OTJIMBHI,
IBWKeHHE IU1aHeT COJIHEYHOM CHCTEMbI, PEaKTUBHOE JBUKEHHE IKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB KHUBOTHBIMHU, 3EMIIETPSICEHUE, CEHCMUYECKUE
BOJHBI, I[yHAaMH, 05XO, LIB€Ta Te€J, ONTUYECKHUE SBJIEHUA B IPHUPOJE,
OMOJIOrMYecKoe AEMCTBUE BHJIMMOIO, YJIbTPAa(HOIETOBOIO M PEHTIE€HOBCKOTO
U3ITyYEeHUN, €CTECTBEHHBI paJMOAaKTUBHBIA (OH, KOCMHUYECKHE JyuH,
paZiMOaKTUBHOE U3ITyYE€HHE MPUPOJHBIX MUHEPAJIOB, JEHCTBUE paJuOaKTUBHBIX
U3ITyYEHU! Ha OpraHuW3M 4YeJlOBeKa), IPU 3TOM IMEPEBOAUTH MPAKTUUYECKYIO
3a/1a4y B yueOHYIO, BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3HUUECKHUX
SIBIICHUI;

OMKCHIBaTh M3YyYCHHBIE CBOWCTBA Tel W (U3MUYECKHE SIBICHUS, HCIIOIb3YS
¢usznueckue BENWYUHBI (CpeAHsII W MIHOBEHHas CKOpPOCTb Tejla IMpHU
HEpPaBHOMEPHOM JBUKEHHH, YCKOPEHHE, IEPEMEIIECHUE, ITyTh, YTII0Basi CKOPOCTbh,
CWJIa TPEHUs, CUJIa YIIPYTOCTH, CUJIA TSAKECTH, YCKOPEHUE CBOOOIHOTO Ma/IeHuUs,
BEC TeJla, UMITYJIbC Tela, UMIYJbC CHUJIbl, MEXaHUYeCKas padoTa U MOULIHOCTb,
NOTEHIMAaIbHAsA DJHEPrus Tejla, MOJHIATOTO HaJl MOBEPXHOCTHIO 3E€MIIH,
NOTEHLIMAJIbHASL SHEPTUsl CXKATOW MPYKUHbI, KHHETHUYECKass JHEprusi, MojHas
MeXaHu4ecKasi JHePTUs, IEPHOJ] U YacToTa KoJieOaHHiA, UIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMIICHUSI CpPelibl), PU
OINKCAaHUM MPABUIBHO TPAKTOBATh GU3NUECKHI CMBICT UCTIOIb3yEMbIX BEJIHUYNH,
o003HaYeHUs] W eAUHMIBI (U3UYECKHX BEIUYHH, HAXOIUTh (HOPMYJIbL,
CBA3BIBAIOIIME JaHHYIO (PU3MYECKYI0 BEJIIMYMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH I'paMKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKUE SBJICHUS U MPOLECCHI, UCTIOIB3YS
3aKOH COXPaHEHHs DSHEPIMM, 3aKOH BCEMHMPHOIO TATOTEHHUS, IPUHLUI
CyNepHno3uluy CHUJI, MPUHIUI OTHOCUTEIbHOCTU ['ammies, 3akoHbl HproTOHAa,
3aKOH COXPAaHEHHUS UMITYJIbCA, 3AKOHBI OTPAKEHUS M IPEJIOMIIEHHUS CBETA, 3aKOHBI
COXpaHEHMsI 3apsAJ0BOT0 U MAaCCOBOT'O YHCEN MPH SAEPHBIX PEAKIUAX, [IPU 3TOM
JTaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIllMChIBATh €r0 MAaTEMaTHYECKOe
BBIPAKEHUE;

00BACHATH (U3MYECKHUE MPOLECCHl U CBOWCTBA TEN, B TOM YUCJIE U B KOHTEKCTE
CUTyallUd NPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa: BBIABIATh INPUYMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH 0OBICHEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOn
Ha 2—3 W3YyYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiath pacu€THble 3ajay (OMMparolluMecs Ha cUcTeMy U3 2—3 ypaBHEHHUH),
UCTIOJNB3YysI 3aKOHBI M (OPMYJIBI, CBS3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: Ha
OCHOBE aHajlM3a YCJIOBHUS 3aJladyll 3alUChIBaTh KPATKOE YCIOBUE, BBISBIATH



HEIOCTAIOIME WIM H30BITOYHBIE JaHHbIE, BbIOMpAaTh 3aKOHBI U (OPMYIIbI,
HEOO0XOAUMBIE JUIs PEIIEHHs], IPOBOAUTH PACUETHI M OLIEHUBATH PEATUCTUYHOCTh
MOJYYEHHOTO 3HAYCHUST (PU3NUIECKON BETHINHBL;

pacmo3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh IPU MOMOLIN (PU3NIECKUX
METOZIOB, WCHOJB3ys] ONMUCAHWE WCCICJOBAHUSA, BBIICIATH MPOBEPSIEMOE
OPEIoIoXKEeHHe,  OLEHMBATh  IPaBWIBHOCTh  MOPSJIKAa  MPOBEIEHUS
UCCIICZIOBAHUS, JIeTIaTh BBIBOABI, HHTEPIPETUPOBATH PE3YIbTAaThl HAOIIOACHUN U
OTIBITOB;

IPOBOJUTH ONBITHl MO HAOMIOACHUIO (U3NYECKUX SIBICHUNH WM (U3NIECKHX
CBOWMCTB Tel (M3y4eHHe BTOPOTo 3aKoHa Hpl0TOHA, 3aKOHA COXpPaHEHUS YHEPTHH,
3aBUCUMOCTb IEpHO/a KojeOaHUll MpYKUHHOTO MasTHUKAa OT MAacChl rpy3a U
KECTKOCTH TPY)KHHBI W HE3aBHCHMOCTh OT aMIUIMTYAbl MalbIX KOJICOaHWH,
OpSMOJIMHENHHOE PaclpoCTpaHEeHUE CBETa, pa3jioKeHHe OesIoro cBeTa B CIEKTP,
U3Y4YEHHE CBOMCTB M300pakK€HUsI B IUIOCKOM 3€pKalie U CBOMCTB M300pa)KeHUs
npeaMera B coOuparomied JMH3e, HaONI0JeHHEe CIUIOMIHBIX M JIMHEHYaThIX
CIEKTPOB U3IYUYCHHMsSI): CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO
Habopa o00OpyHOBaHMS, OINUCHIBATH XOJ OMNbITA U €ro pe3yjibTaThl,
(bopMyIMpPOBaTh BHIBOJBI;

IPOBOJIUTH TP HEOOXOTMMOCTH CEPUIO TIPSMBIX U3MEPEHHIA, OTPEIEIIss CPeIHEe
3Ha4YeHHE U3MepsieMol BeInYMHbI ((POKyCHOE pacCcTOsHUE COOMPAIOLIEH TUH3BI),
000CHOBBIBATH BHIOOP CrIOCOOA U3MEPEHHUS (M3MEPUTEITHHOTO PUOOPA);
OPOBOJUTh  HUCCIEOBAHHWE  3aBHUCUMOCTEH  (PU3MUECKHUX  BEIMYUH  C
UCTIONB30BAHUEM TPSMBIX W3MEPEHUH (3aBHCHMOCTH IYTH OT BPEMEHH TIPHU
PaBHOYCKOPEHHOM JIBM)KCHHUU 0€3 HadaJbHOW CKOPOCTH, MepHoja KojieOaHuin
MaTeMaTUYEeCKOr0 MAasTHHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJIa OTPa)KeHUs
CBETa OT yIja MajeHus U yIiia MpeJOMJICHHUS OT yria MaJeHus): TUIAHUPOBaTh
UCCIIeZIOBaHUE, CAMOCTOATEIBHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3YIbTaThI
MOJIyYeHHON 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BUJE TaONHIl U rpaduKoB,
JIeNIaTh BBIBOJBI 110 pPe3yJIbTaTaM HCCIeI0BaHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHHS (PH3UYECKUX BEIWYHH (CPEIHSSI CKOPOCTh U
YCKOpEHHE Teja MpU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE CBOOOIHOTO
najieHus, OSKECTKOCTh TPYXKHUHBI, KOIPQPHUIMEHT TPEHUs  CKOJIBXKEHUS,
MexaHuyeckass paboTa W MOIIHOCTb, 4YacToTa U Nepuoj KoyiebaHui
MaTeMaTUYECKOr0 M MPYKHMHHOTO MasTHUKOB, ONTHYECKas cuia coOuparomeit
JWH3BI, PAAMOAKTUBHBIM  (OH): TIIaHMpPOBATH HW3MEpPEHHs, COOMpPaTh
IKCHEPUMEHTAIBHYI0O  YCTAaHOBKY W  BBINOJHATH  W3MEPEHHs,  CIeays
NPE/UI0KEHHOW MHCTPYKIINHU, BEIYUCIIATH 3HAYCHHE BEJTMYUHBI M aHAJTHM3UPOBATh
MIOJTYYCHHBIE PE3YJIBTAThI C YIETOM 3a/IaHHOM MOTPEITHOCTH U3MEPECHUH;
coOmo1aTh MpaBWiIa TEXHUKH OE30MacHOCTU Mpu paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHHEM;

pa3nuyaTb ~ OCHOBHBIE NPHU3HAKM  M3YYCHHBIX  (U3WYECKHX  MOJEINeH:
MaTepHualibHasl TOUKa, a0COTIOTHO TBEPIOE TEIIO, TOUCYHBIH UCTOYHHK CBETA, JIyY,
TOHKasl TNH3a, JIAaHETapHAast MOJIETbh aTOMa, HyKJIIOHHAsI MOJIETh aTOMHOTO S/1pa;
XapaKTepHU30BaTh MPUHIUIBI JCHCTBUS W3YYCHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOWCTB C OMOPOM Ha WX ONHCAaHHUA (B TOM YHCIE: CIHUIOMETpP, JaT4YUKU



IIOJIOKEHHSI, PACCTOSHHUS M YCKOPEHHs, pakera, 3XOJIOT, OYKH, IEPHUCKOIL,
¢doroanmapar, ONTUYECKHE CBETOBOJBI, CHEKTPOCKOIN, JO3MMETp, Kamepa
Bunecona), wucnone3ys 3HaHMS O CBOMCTBaxX (DM3MYECKUX SBICHUH U
Heo0XoanMble (pru3HuecKre 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl W CXEMaTHUYHbIE PUCYHKH HW3YYEHHBIX TEXHHUYECKHX
YCTPOWCTB, HM3MEPHUTENBHBIX MPUOOPOB U TEXHOJOTMYECKUX IPOLECCOB IpU
pEIIEHUN Y4eOHO-NPAaKTUYECKUX 3a/ad, ONTUYECKUE CXEMBI ISl MOCTPOEHUs
N300pakeHuH B IJIOCKOM 3€pKajie U coOMparoliei J1H3e;

OPUBOANUTE HpPUMEpPHI (HAXOAUTh MH(GOPMAIMIO O IpUMEpPax) MPaKTHUYECKOTO
UCIOJIb30BaHMS (PU3MUECKUX 3HAHUW B MOBCEIHEBHOM KU3HM 11 00eCIIeUeHUs
0€301acHOCTH MpHU OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU yCTPOWCTBaMH,
COXpaHEHMs 370pOBbS U COOIIOAEHUS HOPM HKOJIOTMYECKOIO IOBEIACHHUS B
OKpPYXKaloILEN Cpene;

OCYULIECTBIISITh MOMCK MH(pOpManuu (u3nyeckoro conaepkanus B MHrtepHere,
CaMOCTOATEIBHO (POPMYIIHPYsI TOUCKOBBIH 3a11poc, HAXOAUTD IYTH ONPEICIICHUS
JIOCTOBEPHOCTHU TOJYYEHHON WMH(OpManuu Ha OCHOBE MMEIONIUXCS 3HAHUU M
JOTIOTHUTENbHBIX UCTOUYHUKOB;

UCMOJb30BaTh IPU BBHINOJIHEHUU YYEOHBIX 3aJaHU HAy4YHO-TIOMYJISIPHYIO
JIUTEpaTypy (PU3HMUECKOro COAepKaHusl, CIPABOYHbIE MaTepuabl, pECYpChl CETU
WuTepHeT, BianeTh NpuéMamMM KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(popMaIUu U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE IHCBMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
UH(OpPMALIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOT0O COJEpKaHUs, TyOINIHO
IIPECTABIATh PE3YJbTATH IPOEKTHON WJIM HMCCIEAOBATEIBCKON JNEATENbHOCTH,
IPpU OTOM TIPAMOTHO MCHOJIb30BaTh M3YyYCHHBIM NOHATUHHBINA ammapar
u3y4aemoro paszenia (PU3MKMA M CONPOBOXKAATH BHICTYIJICHUE MpE3CHTALUEN C
y4€TOM 0COOCHHOCTEH ayIMTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHuUe pa3iesioB U TeM (undposbie)
KonTpoabusie IlpakTnyeckue
n/n NPOrpamMmbl Bcero 5 P o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pasznen 1. @usuka u e€ posib B IO3HAHMU OKPYKAKOLIEr0 MUpa
1.1 dusrKa - HayKa 0 IPUpoIe 2 bubmorexa TIOK
) y pPHpoA https://m.edsoo.ru/7f416194
bu6anoreka IIOK
1.2 (DUSIIECKIE BETHHMHEL 2 ! https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHay4YHBIN METO/ > 1 bu6mmoreka [IOK
) TMO3HAHUS https://m.edsoo.ru/7f416194
Uroro mo pazaeny 6
Paspnen 2. IleppoHayaibHbIe CBECHHUS O CTPOCHUH BelleCTBA
2.1 CtpoeHue BeliecTa 1 bubmorexa [IOK
' P H https:/m.edso0.ru/7416194
29 JIBr>KeHrEe U B3aMMOJECHCTBUE ’ 1 bubnuoreka [JOK
) YaCTHI] BEI[ECTBA https://m.edsoo.ru/7f416194
bu6mmoreka IIOK
2.3 ArperaTHble COCTOSIHUS BELLIECTBA 2 https:/m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHune u B3auMoielCTBHE TeJl
bu6mmoreka IIOK
31 MexaHIreckoe ABIDKCHHE 3 https://m.edsoo.ru/7f416194




bu6mmoreka [IOK

32 Hrepuus, macea, mioTHOCTS 4 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Brer cun 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Paznen 4. JlaBinenue TBEpABIX TeJ, )KUAKOCTE U ra3oB

[aBnenue. [lepenaya naBieHus

4.1 TBEPILIMU TEJIAMU, KUIKOCTIMA U 3 bubmiorexa IIOK
) P » KA https://m.edsoo.ru/7f416194
razaMu
bu6mmoreka [IOK
4.2 Jlapnerue xuaKocTy > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMocdepHOe 1aBiIcHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUIKOCTHU U ras3a Ha 7 bubnuoreka [{OK
) MOTPYXKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paspnen S. Pabora 1 MOIIHOCTB. JHEpPrus
bu6mmoreka IIOK
>1 Pabora u mommoCT® 3 https://m.edsoo.ru/7f416194
bu6nmuoreka [IOK
32 Hpocthie mexanm3mb! > https://m.edsoo.ru/7f416194
bu6nmuoreka LIOK
>3 Mexanueckas sueprus 4 https://m.edsoo.ru/7f416194
Wroro no pasgeny 12
Pe3epBHOE Bpems 3




OBILIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

68

12




8 KVIACC

Kosaun4vecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposwbie)
Kourpouabsubie IIpakTHnueckue
n/n MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasnen 1. TensioBbie siBJICHUS
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 bubmorexa [IOK
' P H https://m.edsoo.ru/7f4181ce
bu6anoreka IIOK
1.2 Teruiossie mpotecch! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zpnen 2. DnekTpryeckne 1 MATHUTHbIE SIBJICHUS
2.1 ?:11 oerbe TeTa 1 s 7 1 bubmmoreia LIOK
' P N https://m.edsoo.ru/7f4181ce
B3aUMOJICICTBHE
. . bubnuoreka [IOK
2.2 [TocTOSIHHBIN PAEKTPUYECKUIN TOK 20 2 7 https://m.edsoo.ru/7f418 1 ce
bub6anoreka IIOK
23 MarHuTHIC ABACHHA 6 ! = https://m.edsoo.ru/7f4181ce
bu6mmoreka IIOK
2.4 ONCKTPOMAHHTHAA MHIYKIM 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 63 4 145

I[TPOTPAMME




9 KJIACC

KosnvecTBO yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposwbie)
Kourpouabsubie IIpakTHnueckue
n/n MPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexannuyeckue siBJICHUSA
1.1 Mexannueckoe IBUXKEHUE U 10 1 bu6mmoreka [IOK
' CIoCcoOBI €ro OMUCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka IIOK
1.2 BaanmozeHicTBHe e 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6anoreka IIOK
1.3 3aKOHbI COXpaHEHHA 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pazgen 2. MexaHu4eckue KoJ1e0aHUS M BOJTHbI
bu6anorexa IIOK
2.1 Mexanueckue koneoara 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnueckue BOJIHbI. 3BYK 8 1 3 https://m.edsoo.ru/7f4 1 adat
Hroro no pazneny 15
Pasnen 3. DileKTPOMarHuTHOE 10J1€ U 3JIEKTPOMArHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubnuoteka [IOK
' 3JIEKTPOMArHUTHHIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Pa3znea 4. CBeToBbI€ SIBJICHUS
4.1 3aKOHBI paclpOCTPAHEHUS CBETA 6 2 bubmorexa TIOK

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




bu6mmoreka [IOK

4.2 JIuH3BI 1 ONTHYECKHE TPHUOOPHI 6 https://m.edsoo.ru/7f41ad4a6
bu6mmoreka [IOK
4.3 Paznosxxenue 0enoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zpnen 5. KBaHTOBBIE SIBJICHUA
51 Hcnyckanue u normiouieHue cBera 4 bubanoreka [JOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bu6anoreka IIOK
5.2 CTpocHue aToMHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
3.3 slnepuere peakiuu 7 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnen 6. [loBTopuTe/ibHO-00001IaK01IMIT MOAYJIb
o HOBT())EZHHe II;I 06(;6(;)IIGHI;I(C o . Bubnmorexa [[OK
) COACPHAHUA Kypea QU3HKH 3 https://m.edsoo.ru/7f41a4a6
KJ1acc
Uroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KoHTpoJubHbIe
padoThI

Hara

IIpakTH4eckue
HU3y4YeHHUsA

padoThI

DJIeKTPOHHBbIE HU(PPOBbIE
oOpa3oBaTe/ibHbIE

pecypchbl

®dusuka — HayKa o
npupoze. SBnenus
npupoasl. dusnyeckue
SABJICHUS

MexaHuueckue, TeIUIOBbIE,
AIIEKTPUUECKUE,
MarHHUTHBIC, CBETOBEIC,
3BYKOBBIC SIBJICHUS

duznyecKue BEIUYUHBI U
WX U3MEPEHUE

VYpoxk-uccnenoBanue
"N3mepeHue TeMiepaTypbl
MIPU TIOMOILHU KUJKOCTHOTO
TepMOMETpa U 1aTunKa
TeMIeparyps”

Kak ¢usuxa u nqpyrue
€CTeCTBEHHbBIC HAYKH
U3y4aloT IPUPOY.
EctecTBeHHOHAYYHBIN
METOJI IO3HAHUSI.
Onucanne puU3NIECKUX
SIBJIEHUI C IIOMOIIIBIO
MoJieei

bu6mmoreka IIOK
https://m.edsoo.ru/ff09f72a




VYpok-uccneaoBaHue
"IIpoBepka runoTessl:
JaJIbHOCTB MOJIETA IIAPUKA,
MYIIEHHOTO
TOPU3OHTAIBHO, TEM
OoJIblIIE, YeM OOJIbIIIE
BBICOTA MycKa"

Crpoenue BemecTsa.
OTMBITHI, TOKa3bIBAIOIIHE
JIMCKPETHOE CTPOEHUE
BEIIIECTBA

bu6anoreka IIOK
https://m.edsoo.ru/ff09fe0a

10

JIBH>KeHUE YacTull
BEIIIECTBA

Ypok-ucciaeaoBanme
«OMbITHI 10 HAOIIOIEHUAIO
TEIJIOBOTO PACIIUPECHUS
ra3oB»

ArperatHbie COCTOSHUS
BELIECTBA

bu6anoreka IIOK
https://m.edsoo.ru/ff0a013e

11

B3anMocBs3bp Mexy
CBOMCTBaMH BEILIECTB B
pa3HbIX arperaTHbIX
COCTOSIHHSIX M UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BO/IbI

bu6nmuoreka LIOK
https://m.edsoo.ru/ff0a0378

12

Mexannyeckoe IBUKEHUE.
PaBHOMepHOE 1
HEPABHOMEPHOE JIBUKEHUE

bu6nuoreka LIOK
https://m.edsoo.ru/ff0a05c6




13

14

Cxopoctb. Equauiibt
CKOpPOCTH

Pacuer nyTu u BpeMeHu
JIBKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a079¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0ae4

15

16

WNuepuust. 3aKkoH MHEPLIUH.
B3aumopneiicTBue TN Kak
MpUYNHA U3MEHEHUS
CKOPOCTHU JIBUKEHUS TEI
IInoTHOCTH BemiecTRa.
Pacuer maccel m 00beMa
TeJIa IO €ro IMJIOTHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10

bubnuoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

JlaGoparopnas padota
«Omnpenenenne MIOTHOCTH
TBEPAOTO TEIA»

18

19

Pemienue 3aga4d mo teme
"ITnotrHOCTH BelecTna"
Cuna kak xapakTepUCTHUKa
B3auMoiecTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

bu6mmoreka IIOK
https://m.edsoo.ru/ff0al23c

20

Jlaboparopnas paborta
«/3yuenue 3aBUCUMOCTH
pacTsokeHus (Iedopmariim)
IIPY’KUHBI OT PUIIOKECHHON
CHUJIBD»

21

22

SIBnenue tarorenus. Cuna
TSDKECTH

CBs13b MeXAy CUIION
TSKECTH M MAacCOM Tena.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0al778




Bec Tema. Pemenue 3agau
o teMe "Cuia tsoxect"

Cuna TspKeCTH Ha APYTHX

23 mwianetax. duznueckue bubmmorexa ITOK
https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKH TUIAHET
24 N3mepenue cu. bubnuoreka [IOK
Jlunamometp https://m.edsoo.ru/ff0al8cc
bu6anoreka IIOK
25 Bec Tena. Hesecomocrs https://m.edsoo.ru/ff0al778
CioxeHue aByX Cul,
26 HaITPaBJICHHBIX 110 OJHOU bubanoreka LHOK
IPSIMOH. https://m.edsoo.ru/ff0ala70
PaBHOAelcTBYIOIIAS CHJT
7 Pemenue 3agau mo TeMe
"PaBHojeiicTByrOMmas cui"
Tpenue cKoIbXEHUS U
28 T}feHI/Ie nokost. Tpenue B bubmmorexa [TOK
https://m.edsoo.ru/ff0alb9c
MIPUPOJIE U TEXHUKE
JlaGopartopnas pabota
«/3yuenue 3aBUCUMOCTH
WJIbI TPEHUS CKOJIbKCHHUS
29 S)T CI/IHIEe)IaBJIeCHI(/)IH u ) bubmorexa ITOK
https://m.edsoo.ru/ffOalcc8
xapakrepa
COTIPUKACAIOIIINXCSI
ITIOBEPXHOCTEMN»
Pemienne 3amau Ha
30 onpeaeieHue

PAaBHOJIEMCTBYIOIIEN CUIIBI




31

Pemenune 3ama4 no temam:
«Bec tena», «['padudeckoe
U300pakeHUue CUI»,
«Cunely,
«PaBHOIENCTBYIOIIASL CHID)

bu6anorexa IIOK
https://m.edsoo.ru/ff0alde0

32

33

KonTponsHas pabdora o
TeMaM: «MeXxaHu4ecKoe
JIBIDKEHHE», «Macca,
IUIOTHOCTHY, «Bec Temay,
«I"paduueckoe
HU300pakeHUE CUID,
«Cunp»

Hasnenne. CiocoObt
YMCHBIIICHHSI U YBEITHICHHUS
JTaBJICHUS

bubnuoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

35

36

37

JlaBneHwue rasa.
3aBUCUMOCTh JaBJICHUS
rasa ot oonéma,
TeMIEepaTyphbl

Ilepenaua naBieHus
TBEPABIMU TEJIAMH,
JKUJIKOCTSIMHU M Ta3aMH.
3akon ITackans

JlaBiieHHE B )KUJIKOCTH U
rase, BbI3BaHHOE JICHCTBUEM
CHUJIBI TSKECTH

Pemntenue 3amad mo teme
«/laBieHrEe B )KUJIKOCTH U
rase. 3akoH I[lackaisy»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

bub6anoreka IIOK
https://m.edsoo.ru/ff0a25b0

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a2718

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a2826




bu6mmoreka [IOK

38 Coobmatompuecs cocy st https://m.edsoo.ru/ff0a2970
39 ['mnpaBnnueckuil mpecc Bubmmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopmineBoi
JKHJIKOCTHBIH HACOC
ATtMmocdepa 3emin.
[Ipu4mnHBI CyIIIECTBOBAHUS
41 BO3JIYIITHOW 000JIOUKH but6mmoreka [IOK
3emian. 3aBUCHMOCTD https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JaBJICHUS OT
BBICOTHI HaJl ypPOBHEM MOPSI
42 Bec Bo3yxa. bu6mmoreka [IOK
ATMocdepHOe JaBieHHe https://m.edsoo.ru/ff0a2b5a
| [vepene amiocgepioro BuGmorexa 110K
) https://m.edsoo.ru/ff0a2da8
Toppuuennn
BHUCUMOCTD
44 E:Moz(beglcioro JABIICHUSI OT bubmorexa TIOK
https://m.edsoo.ru/ff0a2fc4
BBICOTHI HaJl yPOBHEM MOPsI
45 iﬁiﬁ?&iﬁ?ﬁaﬁiﬂne Ha bubmorexa TIOK
https://m.edsoo.ru/ff0a2fc4
Pa3JIMYHBIX BBICOTAX
Pemntenue 3amau mo teme
46
"ATMocdepHoe gaBieHue"
JlelicTBHE JKMIKOCTH M ra3a Butmiorexa [[OK
47 Ha IIOTPY>KEHHOE B HUX

TeN0. ApXUMe0Ba cuia

https://m.edsoo.ru/ff0a3276




48

JlaGopaTtopnas pabota
«Omnpenenenue
BBITAJIKUBAIOIICH CHUJIBI,
JICVCTBYIOIIIEH HA TEJO,
MOTPY>KEHHOE B KUJIKOCTH

bu6anorexa IIOK
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas padota 1o
teme «MccrnenoBanue
3aBUCUMOCTH Beca Tena B
BOJIE OT 00BEMa
HOTPY>KCHHOH B KHUJIKOCTh
YaCTH TeJIay

bu6anoreka IIOK
https://m.edsoo.ru/ff0a3514

50

51

52

IlnaBanue Ten

JlaGopaTtopnas pabota
"KonctpyupoBanue
apeoMeTpa Uiu
KOHCTPYUPOBAHUE JIOJKH U
oIpeiesieHue €€
rpy30noabEMHOCTH"

Pemntenue 3amau mo reMam:
«IInaBanue cyaos.
Bosgyxonnasanuey,
«JlaBneHue TBEPABIX TEN,
JKUIKOCTEN U Ta30B»

bu6anoreka IIOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a3654

53

54

Mexannueckas padorta

MormnHocTts. Enuanne!
MOIIIHOCTH

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a3f82

bu6nmuoreka LIOK
https://m.edsoo.ru/ff0a3{82

55

Ypok-HccieJoBaHke
"PacuéT MomntHOCTH,




56

57

pa3BUBAEMOM NIPU MOAbEME
o jectuauie"

[IpocThie MEXaHU3MBI.
Prruar. PaBHoBecue cuil Ha
pbryare

KonrtponpHnas pabota no
TeMe «/laBneHue TBepabIX
TeJ, )KUJKOCTEN U ra30B /
Bcepoccuiickas
poBepouHas pabora

58

PesepBHblii ypok. Paborta c
TEKCTaMH IO TEME
«/laBenue TBEPABIX TE,
KUJKOCTEH U Ta3oBy /
Bcepocculickas
npoBepouHas paboTa

bu6anoreka IIOK
https://m.edsoo.ru/ffOa4ffe

59

Pbruaru B TexHuke, ObITY U
npupoe. Jlaboparopuas
pabota «HccnenoBanue
YCJIOBUI paBHOBECHS
pbIyara»

0.5

bub6anoreka IIOK
https://m.edsoo.ru/ff0a478e

60

61

Pemenue 3agau mo reme
«YCII0BHS paBHOBECUS
pbryara

Kosdpunuent nonesnoro
IEeNCTBUS MEXaHU3Ma.
JlabopaTopHast paboTa
«M3mepenne KIIJ{
HAKJIOHHOM IIJIOCKOCTHY

0.5

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a48a6




62

63

64

Pemenwue 3aga4 1mo reme
"Pabora, momHoCcTh, KIT/"
MexaHnudeckas SHEpTHs.
Kunernueckas u
MOTEHITHAIbHAS SHEPT U

3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bu6anorexa IIOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

66

YPOK-3KCIIEpUMEHT I10
TeMe "DKCIIEpUMEHTAIIBHOE
ompeieNIeHUe U3MEHEHHUS
KUHETUYECKON U
MOTEHIIMATIbHOI SHEPTrUun
MIPU CKAaTHIBAHHUH TEJIa 110
HaKJIOHHOM MJIOCKOCTH"

KonTponsHas padora o
Teme «PaboTa 1 MOIIHOCT.
DHeprus»

67

68

PesepBHrIii ypok. Pabora ¢
TEKCTaMH 110 TEMeE
"MexaHu4ecKoe
JBHKEeHHUE"

PesepsHusbiii ypok. Pabora ¢
TekcTaMu 1o Teme "Pabora.
MomiHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB
I10 TTPOT'PAMME

68

12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6




8 KJIACC

KoauuyecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Koutpoabubie IIpakTuueckue o0pa3oBarTe/ibHbIE
n/n Bcero U3y4YeHMs
padoThI padoThI pecypchl

OCHOBHBIE MTOJIOKEHUS

| MOJIEKYJISIPHO- 1 bubnuoreka [IOK
KMHETUYECKON TEOPUHU U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIC TTOATBEPKICHUS

’ Macca n pazmep aToMOB 1 1
MOJIEKYJI
Mopnenu TBEpIOTO

3 )KI/I;[KOFO u r§§006;)a3H0r0 1 bubmorexa HOK

. https://m.edsoo.ru/ff0a540e

COCTOSIHUH BELIECTBA
OOBsicHEeHHE CBOMCTB
TBEPJOTO, )KUJIKOTO U

4 razo00pa3HOro COCTOSIHUM |
BELIECTBA HA OCHOBE
ITOJI0’KEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU

5 Kpucrannuyeckue u 1 bubanoreka HOK
amop(HsbIe Tena https://m.edsoo.ru/ff0a5800
CwmaunBaHue u

6 KaWUIAPHOCTb. | bubanoreka [HOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HATSDKCHUE

7 TermoBoe pacimpesue u 1 bubanoreka [HOK

CXKXaTue

https://m.edsoo.ru/ff0a5a26




Temneparypa. CBsi3b
TEeMIIEPaTyphl CO

BBIJICJISIEMOTO UM IIpU
OXJIAXKJICHUH

8 CKOPOCTBIO TETJIOBOTO
JIBUKCHUS YaCTHI]
BuyTpeHnss sHeprusi.
9 CHZCEGSLI I/I3M6H£HI/I$I bubmmorexa ITOK
N https://m.edsoo.ru/ff0a5c60
BHYTpEHHEH dHEPTUH
10 Bunsl Tenonepenaun bubmmorexa HOK
https://m.edsoo.ru/ff0a6412
VYpok-koH(pepeHus
"[IpakTHaeckoe
1 HCIIOJIb30BaHUE TEIJIOBBIX bu6mmoreka [IOK
CBOCTB BEIICCTB U https://m.edsoo.ru/ff0a65c0
MaTepHaIoB B IEIAX
sHeprocOepexeHus"
12 KonuyecTtBO TEMIOTHI. bu6mmoreka IIOK
VY aenbHas TEMI0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEMIOBOTO
13 6251ch21. TennooOmen u bubmorexa IIOK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE
JlaGopartopnas pabota
"UccnenoBaHue siBJICHUS
14 TennoogMeHa pu bubmmorexa OK
. https://m.edsoo.ru/ff0a6a98
CMCIIMBAaHUHU XOJIOJHON U
ropsityeit BojibI"
Pacuer xonuuecTBa
TEIIOTHI, HEOOXOUMOTO
15 JUIsl HarpeBaHus Tena u




JlaGopaTtopnas pabota

16 "OnpexaeneHue yaeabHOU bubmmorexa HOK
" https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIIICCTBA
Heprus TOILIHMBA.
17 ?’I[Z§LHaﬂ 2e§n0:a bubmmorexa HOK
https://m.edsoo.ru/ff0a7b5a
CropaHus
[InaBneHue u
OTBEpJICBaHUE
18 KpI/IcIEHHI/I%CKHX Tell. bubmmorexa [TOK
https://m.edsoo.ru/ff0a71d2
VY nenbHas Temmiora
IIJIaBIICHUS
JlaGopaTopHas paboTa
19 "Onple))lenle):HHe I})/)Ieanoﬁ bubmorexa TIOK
" https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBIICHUS JIbJ1a
20 [Tapoo6pazoBanue u bubamnoreka [JOK
KoHAeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kuneunue. Y nenpuag
TEIUI0Ta MapooOpa3zoBaHus
71 1 KOHJICHCAITUH. bu6mmoreka [IOK
3aBUCUMOCTb TEMIIEPATYpPhI https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(HEPHOTO
JIaBJICHMS
BrnaxHocts Bo31yXa.
o | *oparopms puos uGmorera 110K
. https://m.edsoo.ru/ff0a7628
OTHOCHTEIBHON BIIAXKHOCTH
BO3/yXxa"
Pemienue 3amau Ha
23 ONpeesIeHNE BIAXKHOCTH

BO3/IyXa




24

[TpuHIIUTIBL PaOOTHI
TEIIOBBIX JIBUraTeNIeH.
[TapoBast TypOuHa.
JIBUTaTeNb BHyTPEHHETO
CrOpaHus

25

KII/I TermoBoro
neurarens. Tennosble
JBUTATENH 1 3aIIATA
OKpY’KaroLeH cpesbl

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0a7c7c

26

3aKOH COXpaHEHHUS U
IpeBpalleHus] SHEPTUHU B
TEIUIOBBIX MpoLeccax

27

28

IToaroroska x
KOHTPOJIBHOU padoTe 1mo

TeMe ""TernIoBbIe ABJICHUS.

N3menenune arperaTHbIx
COCTOSIHMH BemecTBa"

KonTponrsHas padora o

TeMe ""TernIoBbIe ABJICHUS.

N3menenune arperaTHbIx
COCTOSIHM BemiecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexktpuzanus Ten. /[Ba
pOJia AIEKTPUUYECKUX
3apsii0B
Ypok-uccnenoBanue
"DnexTpuzanus Tea
WHIYKLIHAEH U IIpU
CONPUKOCHOBEHUU"




31

B3aumoneiictBue
3apsKEHHBIX TeJl. 3aKOH
Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

33

34

DIIEKTPUUECKOE TOJIE.
HanpsxeHHOoCTh
AIIEKTPUYECKOTO TOJIS.
[IpuHUuMn cynepno3uuuu
ANEKTPUYECKUX MOJIEH
Hocurenu smektpuueckux
3apsi0B. DIIEMEHTaPHBIN
3apsan. CtpoeHue aToMa

IIpoBogHUKH 1
JIAATIEKTPUKH. 3aKOH
COXpaHEHHUs
AIEKTPUYECKOrO 3apsaa

bu6anorexa IIOK
https://m.edsoo.ru/ff0a8a0a

bu6anoreka IIOK
https://m.edsoo.ru/ff0a8ef6

35

36

37

38

Pemenue 3agay Ha
IIPUMEHEHNE CBOMCTB
JJIEKTPUYECKHUX 3aPsI0B

DIIEKTPUUECKUH TOK,
YCJIOBUS €TO
CYILIECTBOBAHMSI.
HcTounuku
3JIEKTPUYECKOTO TOKA

JIeficTBHS 3IIEKTPUYECKOTO
TOKa

VYpok-uccnenoBaHue
"leiicTBUE
3JEKTPUUYECKOTO 0JIS Ha
IPOBOJIHUKU U
JURJIEKTPUKH"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a90cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0a96b2




DNEeKTPUIECKUI TOK B

39 MeTasulax, KUJKOCTIX U bubmmorexa HOK
’ https://m.edsoo.ru/ff0a9838
raszax

40 DneKkTpuueckas 1ernb 1 e€
COCTaBHbIE YaCTU
Cuna Toka. JlabopatopHas

A1 pabota "U3mepenue u 0.5 bubnuoreka [IOK
PEryJIMpPOBaHUE CUIIBI ' https://m.edsoo.ru/ff0a8bd6
ToKa"

DIIEKTPUYECKOE
HanpsbkeHne. BompTmerp.

42 JlaGopaTtopnas pabota 0.5 bubanoreka [JOK
"N3mepenue u ' https://m.edsoo.ru/ff0a%e14
peryiaupoBaHue
HarpspKkeHus"

ConpoTtusieHue
43 HpO]fOI[HI/IKa. Y nensHOE bubmmorexa OK
https://m.edsoo.ru/ff0aa738
CONPOTHBIICHHE BEIIECTBA
Jlaboparopnas paborta
"3aBUCUMOCTh
JIEKTPUIECKOT
44 ioipoI;HBiiHOI/I: 1 bubmmorexa OK
https://m.edsoo.ru/ff0aa738
MPOBOJIHUKA OT €T0 JAJIUHBI,
TJIOIIAIU TTOTIEPEYHOTO
ceyeHus u Marepuana'
5 | o e BiGmores 10K
’ https://m.edsoo.ru/ff0aad44a
TSl ydacTKa Ienu
46 JlabopaTtopnas pabota | bubnuoreka [IOK

"UccneqoBanue

https://m.edsoo.ru/ff0aa04e




3aBHCHMOCTH CHJIBI TOKA,
UIYIIETO Yepe3 Pe3nucTop,
OT COTIPOTHUBJICHUS
PE3UCTOPa U HATIPSIKCHHUS
Ha pe3uctope”

47

48

ITocnenoBarenpHOE U
napajuieTIbHOE COCTMHEHUS
MIPOBOTHUKOB

JlabGopartopnas padota
"[IpoBepka npasuiia
CJIOKEHUS HANPSKEHUN
IIPU MOCJIEI0OBATEIILHOM
COEJIMHEHUH JABYX
pe3ucTopoB"

bubnuoreka [IOK
https://m.edsoo.ru/ff0aaasS8

49

50

51

52

JlaGopartopnas pabota
"IIpoBepka npaBuiia st
CHWJIBI TOKA MPHU
napaieIbHOM
COEIMHEHUU PEe3UCTOPOB"

Pemenue 3anau Ha
puMeHeHne 3akoHa Oma
JUTSl pa3JIMYHOIO
COEJIMHEHUS TPOBOJHUKOB

PaboTa 1 MOIIIHOCTE
AIIEKTPUYECKOTO TOKaA.
3akoH [[xoyns-Jlenna
JlabopaTopHast paboTa
"Onpenenenue paboThl U
MOIIHOCTH
AIEKTPUUECKOro ToKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0aadle

bu6mmoreka IIOK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka IIOK
https://m.edsoo.ru/ffOab124

bu6mmoreka IIOK
https://m.edsoo.ru/ff0ab3e0




53

DNeKTpUYecKHe ey U
noTpeOuTenn
AIIEKTPUYECKON DHEPTUH B
osITy. KopoTkoe
3aMbIKaHUE

bu6anorexa IIOK
https://m.edsoo.ru/ff0ab660

54

55

ITocTossHHBIC MArHUTHI, UX
B3aUMOJCHCTBUEC
Ypok-uccieaoBanue
"N3yueHue nosuei
IMOCTOSIHHBIX MAarHuTOB"

bubnuoreka [IOK
https://m.edsoo.ru/ff0ac3d0

56

57

MaruuTHoe IoJI€.
MarauTHOE 1ojae 3eMIH U
€ro 3HaueHUE I KU3HU
Ha 3emiie

IloxroroBska k
KOHTPOJIBHOU padboTe mo
TeMe "DIeKTpUIecKue
3apsbl. 3apsKeHHbIE Tea
1 UX B3aUMOJEHUCTBUS.
IlocTosiHHBIN
AIEKTPUYECKHI TOK"

bubnuoreka [IOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTponbHas padora no
TeMe "DIeKTpuYeCcKre
3apsiibl. 3apsKCHHBIC TETa
U X B3aUMO/JICHCTBUSI.
[TocTossHHBIN
AIIEKTpUYECKUi TOK" /
Bceepoccuiickas
npoBepouHas paboTa

bu6mmoreka IIOK
https://m.edsoo.ru/ffOabea8




59

60

PesepBubIit ypok. Pabota ¢
TEKCTaMU 110 TEME
"I[TocTostHHBIHI
ANEKTPUICCKUMA TOK" /
Bceepoccuiickas
npoBepouHas paboTa

OnbIT DpcTena.
MarsurtHoe 1oe
ANEKTPUIECKOTO TOKA
MarsnuTHoe 10JIe KaTyIIIK{
C TOKOM

bu6anorexa IIOK
https://m.edsoo.ru/ff0acdc6

bu6anoreka IIOK
https://m.edsoo.ru/ff0ac1d2

61

62

[IpumeHeHue
AJIIEKTPOMAarHuTOB B
texHuke. JJaboparopHas
paborta "U3yuenue
JICUCTBHSI MATHUTHOTO
TOJIsI Ha TIPOBOJTHUK C
TOKOM"

DNEeKTPOABUTATETD
MIOCTOSTHHOTO TOKA.
Hcnonb3oBanue
37IEeKTPO/IBUTATETEH B
TEXHUYECKHX YCTPOHCTBAX
¥ Ha TPAHCIIOPTE.
JlaGopaTtopnas pabota
"KoHcTpyupoBaHnue u
U3y4YeHHue paboThl
anekTpoasurarens”

0.5

bu6anoreka IIOK
https://m.edsoo.ru/ff0ac74a

bu6mmoreka IIOK
https://m.edsoo.ru/ff0ac86¢

63

Oneitel @apazes. 3akoH
3JIEKTPOMArHuTHOMN




64

65

uHaykiuu. [IpaBuio
Jlenna

DJeKTpOoreHepaTop.
CnocoObl noayuyeHus
3JIEKTPUYECKOH SHEPTHH.
DIIEKTPOCTAaHIINK Ha
BO300HOBIISIEMBIX
HUCTOYHHUKAX YHEPTHU

IToaroroska x
KOHTPOJBHOU padboTe Mo
TeMe "DIIeKTpUUeCKue u
MarHuTHBIC SIBJICHUS"

66

KonTponbsHas padora no
TeMe "DIIeKTpUIECKue u
MAarHUTHBIC SIBJICHUS "

bubnuoreka [IOK
https://m.edsoo.ru/ff0acb14

67

68

PesepBHblii ypok. Paborta c
TEKCTaMH 110 TEME
"TermnoBele sBICHUS"
PesepBHrIii ypok. Pabora ¢
TEKCTaMH 110 TEME
"MarauTHbIe SIBIICHHS"

OBIIEE KOJIMYECTBO YACOB
I10 TTPOT'PAMME

68

14.5

bu6anorexa IIOK
https://m.edsoo.ru/ffOacc5e




9 KJIACC

Ne
/o

Tema ypoka

MexaHuueckoe ABUKECHHUE.
MarepuanpHas TOUYKa

KoaudecTBo 4acoB

KonTpoabHbIe

Bcero
padoThbI

IIpakTH4yeckue
padoThI

Hara
U3y4YeHMs

DJIeKTPOHHBbIE MU(PPOBbIE
oOpa3oBaTe/IbHbIE

pecypchl

Cucrema orcuera.
OTHOCUTENBHOCTH
MEXAHUYECKOTO IBMKEHUS

PaBrOMEpHOE
MIPSIMOJIMHENHOE IBUKEHUE

bu6anoreka IJOK
https://m.edsoo.ru/ff0ad474

bu6anoreka IJOK
https://m.edsoo.ru/ff0ad19a

HepaBaomepHoe
MPSIMOJIMHEHHOE JIBH)KEHUE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb

[IpsamonunerHoe
PaBHOYCKOPEHHOE
JIBUKEHUE. Y CKOPEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

CxopocThb MPSMOIMHEHHOTO
PaBHOYCKOPEHHOT'O
neuxkeHus. I'padux
CKOPOCTH

JIabopaTopnast paboTa
"OnpeneneHue yCKOpeHus
Teja Py PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHON
MIJIOCKOCTH "

bu6mmoreka IIOK
https://m.edsoo.ru/ff0adb18




CB00OIHOE TaJi€HUE TE.

«Cuna TpeHus»

8 OnpiTel I'anumnes
PaBHOMEpHOE TBIKEHHE TTO
o aomm odpaon Bufimorexa L1OK
. ) https://m.edsoo.ru/ff0ael76
JIuneliHas u yriosas
CKOPOCTH
10 LlenTpocTpemMuTenbHOE
YCKOpEHHe
11 IIepBeiit 3ax0oH HproTOHA. bubanoreka LHOK
BexTop cuiibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubanoreka LHOK
PaBHOxelicTBYOIAsA cra https://m.edsoo.ru/ffO0ae72a
13 Tperuii 3akoH HeroToHa. bubanoreka [JOK
Cynepno3unust cui https://m.edsoo.ru/ff0ae982
14| npmenenme saxonos ufimiorera LIOK
https://m.edsoo.ru/ff0aeb6c
HpsroTona
15 Cuna ynpyrocTtu. 3aKoH bubnuoreka [IOK
I'yka https://m.edsoo.ru/ff0aeca2
16 Pemienne 3amau mo reme
«Cuna ynpyroctn»
17| «Onponenerne weormocra Butimiorera LIOK
https://m.edsoo.ru/ff0aee28
MIPYKUHBDY
bu6nmuoreka LIOK
18 Cuna Tpenns https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no reme bu6mmoreka IIOK

https://m.edsoo.ru/ffOafa26




20

21

22

23

JlabopaTopHas paboTa
"Onpenenenue

K03 (HULIMEHTA TPEHUS
CKOJIb)KEHUA"

Pemenue 3agau o teme
"3akonbl HetoTona. Cua
ynpyroctu. Cuna tpenus"

Cuna TsDKeCTH U 3aKOH
BCEMUPHOTO TSATOTEHHUS.
Y ckopeHnue cBOOOAHOTO
najieHUs
Ypok-koHdepeHus

" JIBUKEHHE TEII BOKPYT
TPaBUTALIMOHHOTO IIEHTPA
(Conneunas cucrema).
lNanmaktukun"

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0af8be

bu6anorexa IIOK
https://m.edsoo.ru/ff0afb8e

bu6anoreka IIOK
https://m.edsoo.ru/ff0af044

24

Pemenne 3aga4y no teme
"Cuia TSOKECTH U 3aKOH
BCEMHUPHOIO TSATOTEHUA"

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0af5f8

25

[TepBas kocmMuueckas
ckopocTb. HeBecoMocTh 1
Meperpy3Ku

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0af33c

26

PaBHOBecHe MaTepuaIbHOR
TOYKH. AOCOIIIOTHO TBEPI0E
tesio. PaBHoBecue TBEpIOTO
TeNa ¢ 3aKPerIEHHON OChIO
BpauieHus. MOMEHT CHJIBI.
LlenTp TsKecTH

bu6mmoreka IIOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue maTepuanbHOMN
TOYKH. AOCOIIFOTHO TBEPI0E




Teno. PaBHoBecue TBEPAOTO
Teja C 3aernnéHHofI OCBIO
BpaleHuss. MOMEHT CHJIBI.
LlenTp TsKECTH

Pemenue 3amau nmo teme

" bubnuoreka [IOK
28 MOMCHI cuntbi. LIeHTp https://m.edsoo.ru/ff0b02b4
TSOKECTH
IloaroroBska k
KOHTPOJIbHOM TE I
29 TZMep"(l)\J/}eXZHHpqaeiioee ° Bubmmorexa [IOK
https://m.edsoo.ru/ff0b0408
JBIDKCHHE.
Bzaumopeiictue Ten"
KounTponbsHas pabdora o
30 Teme "MexaHuueckoe bubnuoreka [IOK
JIBIDKECHHUE. https://m.edsoo.ru/ff0bO6ec
BzaumopeiictBue Ten"
Nmnynsc Tena. Ummynse
31 CHUJIBI. 3aKOH COXpaHEHHUs bubnuoreka [IOK
UMITyJIbca. YIIpyroe u https://m.edsoo.ru/ffOb07fa
HEYIIPYroe B3aUMOJICHCTBHE
| oo o e Bunionsa LOK
" https://m.edsoo.ru/ff0b096¢c
HUMITyJIbCa
VYpok-koHpepeHus
33 "PeakTHUBHOE IBU)KCHUE B
MIPUPOJIE U TEXHUKE"
34 Mexanuueckas pabota u bubanoreka [JOK

MOIIHOCTbB

https://m.edsoo.ru/ffOb0a84




35

PaGoTa cHIIBI TSKECTH,
CHUJIBI YIIPYTOCTH U CHITBI
TpeHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0db8

36

JlabopaTtopnas pabota
«Omnpenenenue paboThI
CWJIBI TPEHUS TIPU
PaBHOMEPHOM JIBI>KCHHUH
TeJIa M0 TOPU3OHTAIBHOMN
TTOBEPXHOCTH

37

38

39

CBs13b SHEPTUU U pabOTHI.
[TorennmanpHas SHEpPTUs
Kunernueckas sHeprus.
Teopema 0 KUHETUYECKOM
SHEepIrun

3aKOH COXpaHEHHUsI SHEPTUHU
B MCXaHUKE

bu6anoreka IIOK
https://m.edsoo.ru/ffOb0c32

40

41

JlabopaTopnas pabota
«3yueHune 3aKoHa
COXpaHEHUsI SHEPTUN»

KonebarenpsHOE NBUXKEHUE
1 €T0 XapaKTePUCTUKHU

bu6mmoreka IIOK
https://m.edsoo.ru/ffOb12fe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb1858

42

3aTyxaronue KojeOaHus.
BreinyxieHHbIE KOJTeOaHUs.
Pesonanc

bu6nmmoreka LIOK
https://m.edsoo.ru/ff0b20f0

43

44

MaremaTuueckum u
MPY>KUHHBIA MAsITHUKH
Ypoxk-ucciegoBanue
«3aBUCHUMOCTb MEPUOJIA

bu6nmuoreka LIOK
https://m.edsoo.ru/ffOb197a




45

KoJieOaHUi OT )KECTKOCTH
MPY>KUHBI U MaCChl Tpy3a»
[IpeBpaiienue 3Hepruu Npu
MEXaHUYECKUX KOJIeOaHUSIX

46

47

JlabopaTtopnas pabota
«OrmpeneneHne 4acToThl |
nepuoia koyiebanui
MPYKHHHOTO MasTHUKa»

JlabopaTopHnas paboTa
«IIpoBepka HE3aBUCUMOCTH
nepuo/ia Koyie0aHuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT
MAacchl rpy3a»

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

bu6anoreka IIOK
https://m.edsoo.ru/ffOb197a

48

MexaHnuecKkue BOIHEL.
CBoliCTBa MEXaHUYECKHUX
BOJIH. [IpononbHbIE 1
TOTIEPEYHbIC BOJIHBI

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

50

VYpok-koHpepeHus
"MexaHUYECKHE BOJIHBI B
TBEPJIOM TeEJIE.
CelicMuyeckye BOJIHBI"

3Byk. PacnipocTpanenue u
OTpa’KeHHe 3BYyKa

51

52

Ypoxk-ucciegoBanue
"HaOironenne 3aBUCHMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

I'poMKoOCTB 3ByKa U BbICOTa
TOHA. AKyCTUYECKUI
pe30HaHC




53

Ypok-koHpepeHius
"YapTpa3Byk U HHPPa3BYK
B IIPUPOJE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

55

Iloaroroska x
KOHTPOJIBHOM paboTe 1mo
TeMe "3aKOHbI COXpaHEHHUS.
MexaHuueckue KoJieOaHust
¥ BOJHBI"

KonTponsHas pabora o
Teme "3aKOHBI COXPAHEHHS.
Mexanunueckue KojeOaHus
Y BOJIHBI"

bu6anorexa IIOK
https://m.edsoo.ru/ff0b25f0

56

57

DIJIEKTPOMAarHuTHOE MOJIE.
DNEeKTPOMAarHuTHHIE BOJIHBI
CaoiicTBa
3JIEKTPOMArHUTHBIX BOJH

bu6anoreka IIOK
https://m.edsoo.ru/ffOb2abe

58

VYpok-koHpepeHuus
"Ikaia
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonp3oBanue
3JIEKTPOMAarHUTHBIX BOJIH
JJISL COTOBOM cBA3U"

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

60

Ypok-uccnenoBanue
"N3yueHue cBOMCTB
AJIEKTPOMArHUTHBIX BOJIH C
IOMOIILI0 MOOMIIBHOTO
Tenedona"

Pemienne 3amau Ha
ompeieNieHne YaCTOThI U

bu6nmmoreka LIOK
https://m.edsoo.ru/ff0b2c6c




61

JJINHBI BHCKTpOMaFHHTHOﬁ
BOJIHBI

DJIEKTpOMarHuTHas
npupojia ceera. CKOpOCTh
cBeTa. BorHOBBIE CBOMCTBA
CBeTa

bu6anorexa IIOK
https://m.edsoo.ru/ff0b31d0

62

Uctounuku cBera.
[IpssmonuHerHOE
pacIpOCTpPaHEHHE CBETA.
3atmenus ConHua u JIyHsl

bubnuoreka [IOK
https://m.edsoo.ru/ffOb3658

63

64

3aKOH OTpPaKCHUS CBETA.
3epkana. Pemenue 3anau Ha
MIPUMEHEHHE 3aKOHA
OTpaKeHHsI CBETA

[Ipenomnenue cBera. 3aKoH
MIPEJIOMJICHHUS CBETA

bubnuoreka [IOK
https://m.edsoo.ru/ffOb38c4

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb3aea

65

66

67

[TonHoe BHYTpEeHHEE
OTpa)KCHUE CBETA.
Hcnonp3oBaHue MOJHOTO
BHYTPEHHETO OTPAKECHUSA B
ONTHUYECKUX CBETOBOJIaX

JIabopaTopnast paboTa
"UccnenoBauue
3aBUCHUMOCTH yTJja
MIPEIOMJICHUS CBETOBOTO
Jy4da OT yrja najcHus Ha
rpanuiie "Bo3ayx-cTekiyio""
VYpok-koHpepeHus
"Ucnonp30BaHue MOJIHOTO
BHYTPEHHET0 OTPaKEHUS:

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3c5c




CBETOBOJIEI,
ONTHUKOBOJIOKOHHAA CBA3G"

63 JIunzpl. OnTHyeckas cuia bu6mmoreka [IOK
JIUH3BI https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenue n3o0paxeHuit bubanoreka LHOK
B JIMH3aX https://m.edsoo.ru/ff0b444a
JlabopaTopHnas paboTa

70 "Onpenenenue GOKyCHOTO bubnuorexa [IOK
paCCTOSIHUSA U ONTUYECKOUN https://m.edsoo.ru/ff0b4206
CHUJIBI cOOMparomieit JTMH3bI"

K-KOH HITHS
71 YggTI/IHZCI(?I/TS ?11/1111{301351e bubmmorexa OK
. https://m.edsoo.ru/ffOcOa7e
puoophI"

79 ['ma3 xak ontuyeckas bubnuoreka [IOK
cuctema. 3peHue https://m.edsoo.ru/ff0b4684
VYpok-koHpepeHuus

73 "Jledextol 3penus. Kak
COXpaHUTh 3peHue"

Paznoxenue Genoro ceera B

74 criekTp. OnbiTel HhOTOHA. bubnuoreka [IOK
CliokeHue CreKTpaIbHbIX https://m.edsoo.ru/ffOcOf4dc
uBeToB. Jlucnepcus cera
JlabopaTtopHnas paboTa
"ONBITHI IO Pa3JI0KEHUIO
0eJioro cBeTa B CIIEKTP U Butmiorexa [[OK

75 BOCIIPUSATHIO I[BETA

MPEIMETOB TIPH UX
HaOII0ICHUN Yepe3
I[BETOBBIE (PHIBTPHI"

https://m.edsoo.ru/ffOcOe2a




YPpOK-TIpaKTUKYM
"BoJIHOBBIE CBOIICTBA

76 CBETa: AUCIIepCHs,
uHTephepeHIINs U
audpaxknus”
77 Omneitel Pezepdopaa u bubnuoreka [IOK
IJIaHeTapHas MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatet bopa. Monens
aroma bopa
Hcnyckanue U norJomieHue
79 CBeTZt aTOMOM. KBaHTLIIj. bubmmorexa OK
N https://m.edsoo.ru/ffOc144c
JInHeiyaThie CIIEKTPHI
OK-TIPAaKTHKYM
80 3,}]gl)a6m(§);[em/1e ZHGKTpOB bubmmorexa TIOK
| https://m.edsoo.ru/ff0c1550
HCITYyCKaHUS
31 PagnoakTHBHOCTD U €€ bu6mmoreka [IOK
BUJIBI https://m.edsoo.ru/ff0c1672
22 Ctpoenne aToOMHOTO sipa. bubnuorexa [IOK
Hyxnonnas mozaenp https://m.edsoo.ru/ffOc18ac
23 PagnoakTuBHbIE bu6mmoreka [IOK
npespaieHus. M3otomnsl https://m.edsoo.ru/ffOclal4
o | Do e o BiGores 10K
" https://m.edsoo.ru/ffOc1b4a
MpeBpalieHus
85 Ilepnon nonypacnaaa
VYpok-koHpepeHus
36 "PanuoakTUBHBIC bu6mmoreka IIOK

W3JIy4YEHUs B IPUPOJIE,
MEJMIIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126




87

SAnepHple peakuy. 3aKOHBI
COXpaHEHHUs 3apsa0BOTO U
MacCOBOI'0 YHCEN

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1c58

88

DHeprusi CBsSI3U aTOMHBIX
snep. CBs3b MacChl 1
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1d7a

89

90

Pemienue 3aga4d mo teme
"SAnepHbie peakuuu'
Peaknuu cuHTe3a M
nenenus saep. Microunuku
sHeprun CoyHIA U 3BE3]

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1e88

91

VYpok-koHpepeHus
"SnepHas sHEpreTUKa.
JleficTBUS paliOaKTUBHBIX
W3JIy4YCHUH Ha )KUBBIE
OpraHu3Mbl"

92

Iloaroroska x
KOHTPOJBHOM padoTe 1o
TeMe "DIIEKTPOMAarHUTHOE
noJje. DJIeKTPOMArHuTHBIC
BOJIHBI. KBaHTOBBIE
SIBJICHUSA"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

94

KonTponsHas pabora o
TeMe "DIEeKTPOMarHUTHOE
noJje. DJIeKTPOMArHuTHBIC
BOJIHBI. KBaHTOBBIE
siBJIeHUS"

[ToBTOpenue, 060061eHNE.
JlabopaTopHbie pabOTHI TIO

bu6nmuoreka LIOK
https://m.edsoo.ru/ff0c245a




Kypcy "B3aumoaeiicteue

TCJI

[ToBTOpEeHUE, 00006IICHNE.
Pemenne pacueTHbIX u

bu6mmoreka [IOK

95 Kaqec,,T BOHHDIX 3a1aT 10 https://m.edsoo.ru/ff0c2572
teme "TennoBwie
npoiecch”

[ToBTOpEeHUE, 0000IICHNE.
Pemenue pacueTHBIX U
96 Kaqe(:TBerHbe 3aJ1a4 110 bubmmorexa ITOK
" https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemmoBbix
nBurartenaei'
[ToBTOpEHue, 06o01IEeHNE.
Pemrenue pac4eTHBIX U
97 KaqGCTBerHLIx 3aj1a4 1o bubmmorexa HOK
" https://m.edsoo.ru/ff0c2b30
teme "KIIJ]
AIEKTPOYCTAaHOBOK"
IToBTOpEHM HHUE.
08 H§6og§:op§;1(;6;f6nsim §o bubmorexa ITOK
https://m.edsoo.ru/ff0c2c52
Kkypcy "CBeroBbie siBIeHHS"
[ToBTOpenue, o6obIIEeHNE.

99 Pabora ¢ Tekcramu 1mo Teme bu6mmoreka IIOK
"3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ffOc2d6a
MeXxaHuke"

IToBTOpEeHue, 0000IICHHE.
100 Pa60Ta? c TeK,CTaMHHrIIO TEME bubmmorexa HOK
https://m.edsoo.ru/ff0c2e82
"Kosnebanus u BOJIHEL"
IToBTOpenue, 0600IIIEHHE.
101 Pa60Tzi3 C TEeKCTaMH I10 TeME bubmmorexa HOK

"CBeToOBEIE gBJICHUA"

https://m.edsoo.ru/ff0c3044




[ToBTOpEeHUE, 00006IICHNE.
Pabora ¢ TekcTamMu o TeMe
"KBaHTOBas U A1epHas
¢buzuka"

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOTPAMME

102

102

27







MPOBEPSAEMBIE IIPEJMETHBIE PE3YJbTATHI OCBOEHUS OCHOBHOH
OBPA30OBATEJIbHOM ITPOTPAMMBI OCHOBHOI'O OBIIIETO
OBPA3OBAHUA

7 KIIACC
Kon IIpoBepsiemble mMpeAMeTHbIE Pe3yJIbTAThI OCBOCHUSI
NpoBePSIeMOro OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl 0CHOBHOTI'O
pe3yabTarTa o0urero odopasoBanus
1.1 HCIIOJIb30BATh U3YUYCHHBIE TOHSATHS
pa3nuyaTh SIBJICHUS 110 OTTMCAHUIO UX XapaKTEPHBIX CBONCTB U
1.2 Ha OCHOBE OMBITOB, JEMOHCTPHUPYIOIIHNX JaHHOE (HU3UIECKOE

SIBJICHHUC

pacrno3HaBaTh MPOSIBICHUE W3YUEHHBIX (PU3NYECKUX SBJICHUN
B OKpYXaloIlleM MHpE, B TOM 4ucCie (pU3NUECKHE SIBICHUS B
1.3 IIpUPOAE, NPU OTOM IIEPEBOJUTH MPAKTUYECKYIO 3a1ady B
y4eOHYIO, BBIJIENATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM)
¢bu3nyecKux sSBJICHUN

ONMKCHIBATh U3yUEHHBIE CBOMCTBA TEN M (U3UIYCCKUE SIBJICHUS,
UCTIONB3Ys GU3UUECKUE BETUIMHBI, TPU OMTMCAHUU TTPABUIILHO
TPaKTOBAaTh (PU3HUECKUN CMBICT MCIIOJIb3yEMbIX BEIUYNH, UX
14 0003Ha4YCHUSI U EAUHUIIBI (PU3HUYECKUX BEITUYHH, HAXOIUTH
(GhOopMyJIbI, CBS3BIBAIOIINE JAaHHYIO (QU3UYECKYIO BETUIUHY C
JPYTUMU  BEIUYMHAMH, CTPOUTH TpaduKud H3yYCHHBIX
3aBUCUMOCTEN (PU3UUECKUX BEIMUYUH

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3UUECKUE SBJICHUS W
MIPOLIECCHI, UCTIONb3Ysl U3YUEHHbIE 3aKOHBI, TP 3TOM J1aBaTh
CIIOBECHYIO0 (OpMYITHMPOBKY 3aKOHAa U 3alUCHIBaTh €ro
MaTE€MaTHYECKOE BBIPAKEHHE

1.5

OOBSCHATH PU3HUECKHUE SBIICHHUS, TIPOIIECCHI U CBOMCTBA TEII, B
TOM 4YHCIE€ W B KOHTEKCTE CHUTyallud  TPaKTHKO-
OPUEHTHUPOBAHHOTO  XapakTepa: BBISBIATh  MPUIHMHHO-
1.6 CIICJICTBEHHBIC CBSI3M, CTPOUTH OOBsCHeHHEe u3 1 — 2
JIOTUYECKUX IIAaroB ¢ OMOpPOi Ha 1 — 2 W3yYEeHHBIX CBOWCTBA
¢usnyecknx  SABICHHUH,  (QHU3MUECKUX  3aKOHA  WIH
3aKOHOMEPHOCTH

pematb pacu€THble 3agauv B 1 — 2 JeHCTBUSA, HCIOJB3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIINE (PU3HUECKUE BETHMYUHBL:
Ha OCHOBE aHajlu3a YCJIOBUS 3a/aud 3alMChIBaTh KpaTKOE
1.7 yCIJIOBUE, TOJCTABIATh (PU3NYECKHUE BETUYUHBI B (POPMYIIBI U
IPOBOAUTH PAacy€Tbl, HAXOJUTh CIPABOYHBIE JAHHBIE,
HeoOXoJIuMMble  JJIsi  pelleHus  3ajad, OLICHUBATh
PEATUCTHYHOCTh OTYYCHHON (PH3NIECKON BEIUINHBI




1.8

pacrno3HaBaTh MHpPOOJEMBI, KOTOPbIE MOXHO PpELIUTh IpU
noMou (PU3MYECKUX METOOB, B OMHCAHUM HCCIIEOBAHUS
BBIICNISATh ~ IIPOBEpsieMOe  MpEANookeHue  (TUIOTe3y),
pa3nuyath W HHTEPHPETUPOBATH IOIYYEHHBIM pe3yibTar,
HAaXOJUTh OMIMOKH B XOJI€ OIBITA, JEJIaTh BBIBOIBI IO €r0
pe3yapTaTaM

1.9

1.10

1.11

1.12

IPOBOAUTH OMBITHl MO HAOTIOAEHUIO (DU3MUECKUX SBICHUN
Wi (PU3NUECKUX CBOMCTB Tel: GOpMYyIHPOBAThH MPOBEPSIEMbIE
MPEIONIOKEeHHs,, COOMpPATh YCTAHOBKY H3 MPEAJIOKEHHOTO
00Opy/I0BaHUs, 3alMCBIBATh XOJ OMNbITA U (OPMYJIHPOBATH
BBIBO/IbI

BBINIOJHATE ~ NIPSMBIE  W3MEPEHUs C  MCIOJIb30BaHUEM
aHAJIOTOBBIX U LU(PPOBBIX NPUOOPOB, 3aNIUCHIBATh MOKA3aHUS
npubopoB ¢ Y4E€TOM 3aJJaHHON abCOJIIOTHOM MOTpPEeIIHOCTH
U3MEPEHUIN

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCHUMOCTH OJHON (hU3UYECKOMU
BEJIMYMHBI OT APYTOM C UCIIOIB30BAHUEM MPSIMBIX U3MEPEHUH,
y4acTBOBaTh B IUTAHUPOBAHUH YYCOHOTO HCCIICIOBAHUS,
coOupaTh YCTaHOBKY U BBINOJHATh HW3MEPEHUS, CIEIys
MPEI0KEHHOMY TJI1aHy, (bUKCUPOBAThH pe3yJIbTaThl
MOJIy4YEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BHUIE
MPEAJIOKEHHBIX TAaOMUIl U TpadUKOB, ACNAaTh BBIBOABI IO
pe3yabTaTaM MCCIEIOBaHUS

IPOBOJIUTh KOCBEHHBbIE M3MEpeHUs (PU3MUECKUX BEIHYUH,
cienyss NPEMIOKEHHONM WHCTPYKIMHM: TPHU  BBITOJIHEHUU
U3MEpPEeHUH CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIYMCIISIT 3HAYCHUE HCKOMOU BEITMYHMHBI

1.13

1.14

1.15

1.16

coOnroAaTh MpaBWiia TEXHUKU O€30MacHOCTH IpuU paboTe ¢
1abopaTopHBIM 000PYI0BAaHUEM

yKa3bIBaTh MPHHIUIBI JIEUCTBUS TPHUOOPOB M TEXHUYCCKHUX
YCTPOMCTB, XapaKTepU30BaTh MIPUHLATIBI IIEUCTBUSI
U3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C TIOMOIIIBIO
WX OINKCAHUs, WCIOJIB3Ys 3HAHUS O CBOMCTBAX (hH3UUYCCKHUX
SBJICHUA W  HEOOXOoauMble  (PU3WYECKUE  3aKOHBI W
3aKOHOMEPHOCTHU

MPUBOJIUTH MIPUMEPHI (HAXOIUTh UHPOPMAIIUIO O TIpUMEpax)
MPAKTUYECKOTO WCIOJIb30BaHUS (PU3UYCCKUX 3HAHUH B
MOBCETHEBHOW KU3HU JUIsI 00ecrieueHruss 0e30MacHOCTH TPHU
oOpaieHnn ¢ mpubopaMyu M TEXHUYECKUMHU YCTPOHUCTBAMH,
COXPAHCHHUS 3JI0POBbS M COOJIFOJCHHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KaloIleH cpeae

OCYIIECTBIATh OTOOpP HMCTOYHHMKOB HMH(POpPMAIMU B CETH
WHTEpHET B COOTBETCTBHH C 33 JaHHBIM ITOMCKOBBIM 3aIIPOCOM,
HA OCHOBE WMEIONIUXCS 3HAHWA W TMYyTEM CpaBHEHUS




Pa3MUYHBIX MCTOYHUKOB BBIACTATH WHGOPMAIMIO, KOTOPAs
ABJIIETCS IPOTUBOPEUNBON MIIM MOXKET ObITh HETOCTOBEPHOM

1.17

UCIIONBb30BaTh IPU  BBIOJIHEHUU  YYEOHBIX  3aJaHUU
HAYYHOTOMYJISIPHYIO JTUTEPATYPY (PU3UUECKOTO COMEpKaHUs,
CIIPABOYHBIE MATEPHUabl, peCypchl ceTu MHTEpHET, BIIAJETh
npuéMaMl KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHuUs
uH(popMauu U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTb COOCTBEHHBIE KpaTKHE€ IUCbMEHHBIE M YCTHBIE
cooOlIeHUss Ha OCHOBE 2 — 3 HCTOYHMKOB HH(pOpMalUU
(Gu3nYecKoro cojaep)kaHus, B TOM 4Mcie MyOJIMYHO JenaTh
KpaTKHE COOOLIEHUS O pe3yJibTaTaXx MPOEKTOB MU y4eOHBIX
UCCIIEIOBAaHUM, IIpU  3TOM  TIPaMOTHO  MCIIOJIb30BaTh
U3YYCHHBIH  TMOHATUHHBIM  ammapar  Kypca  (u3uky,
COIIPOBOKJATh BBICTYIUIEHHE ITPE3EHTALIUEN

P BBINIOJHEHUH YUYEOHBIX TIPOCKTOB M HCCIEAOBaHUU
pacmpenensaTh O00S3aHHOCTH B TPYIMIE B COOTBETCTBHH C
ITOCTABJICHHBIMU 3aJ1auaMU, CJICJANUTH 3a BEHITIOJHEHUEM ILIaHA
JICMCTBUM, aJIeKBAaTHO OIICHMBAaTh COOCTBEHHBINM BKJIaJ B
NEATeNIbHOCTh TPYIIbl, BBICTPAUBATh KOMMYHUKATHBHOE
B3aUMO/ICHCTBHE, YUUTHIBAs MHEHHUE OKPYKAIOIIUX

8 KVIACC

Kon
NMpoBePsSIeMOro
pe3yJbTara

1.1

1.2

1.3

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThl 0CBOCHUSA
OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOI'O
o0urero odopasoBanmsi

HCIIOJBb30BAaTh IOHATHA

pas3nuyaTth SBJICHHS MO0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOe
SIBJICHUE

pacrno3HaBaTh MPOSIBICHUE W3YUYCHHBIX (PU3NYECKUX SBJICHUN
B OKPY’KalIIeM MHUpE, B TOM uuciie PU3nUecKue sIBJICHUS B
NpUpoOJie, NMPU ITOM MEPEBOJUTH NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCNATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)
(U3UYECKUX SBICHUM

1.4

OMKCHIBATh N3YUYEHHbIE CBOMCTBA TeN U (PU3NYECKUE SIBIICHUS,
UCTIONB3Ys (PU3NYECKUE BETMYUHBI, PH ONMCAHUH TPABUIILHO
TPaKTOBaTh (PU3UUYECKUN CMBICA HCIIOJIb3YEMbIX BEITUYMH,
00O3HAUEHUS] U €AMHULBI (PU3MYECKUX BEIHYMH, HAXOAMUTH
dbopMyIibl, CBA3BIBAIONINE AAHHYIO (U3MUYECKYIO BEIMUUHY C
OPYTUMH  BEIMYMHAMH, CTPOUTh TIpapuKku M3YHYEHHBIX
3aBUCUMOCTEHN (PU3NUECKUX BEIUINH




1.5

XapaKTepU30BaTh CBOWCTBA Tei, (PU3WYECKUE SBICHUS W
MIPOIIECCHI, UCTIONB3YSl U3YUCHHBIC 3aKOHBI, IPU 3TOM J1aBaTh
CIIOBECHYIO0 (OpMYNTUPOBKY 3aKOHAa U 3alUCHIBaTh €ro
MaTEeMaTHYECKOE BhIPAKEHHE

1.6

OOBACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEN, B TOM
YHCIIe U B KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIBIATb IPUUYMHHO-CIIEJCTBEHHBIE  CBS3H,
CTPOUTH OOBSICHEHHE U3 | — 2 JIOTHYECKUX I1aroB ¢ IOMOILBIO
1 — 2 wu3y4YeHHBIX CBOWCTBA (PU3UYECKUX SBJICHUH,
(U3MYECKHUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemarb pacyE€THbIE 3a7aud B 2 — 3 JEUCTBUSA, HCIOJIb3YS
3aKOHBI U (POPMYJIBI, CBSI3bIBAIONINE (PU3UUECKUE BETUYHHBIL:
Ha OCHOBE aHaJIW3a YCJIOBHS 3aJa4d 3alMChIBAaTh KPaTKOE
YCJIOBHE, BBISIBIISITh HEJOCTATOK TAHHBIX ISl PEIICHUS 3aa4H,
BbIOMpATh 3aKOHBl M (OPMYJbl, HEOOXOAMMBIE IS €€
pelleHrs, MPOBOAUTH PACYETHl M CPABHUBATH IOIYYEHHOE
3HaueHue GU3NUECKON BEIMUUHBI C U3BECTHBIMH JJAHHBIMU

pacIlio3HaBaTb HpO6JICMBI, KOTOPBIC MOJXHO PpPCUIUTL IIpU
IIOMOIIIH (1)I/ISI/IIIGCKI/IX MCTOOOB, HCIIOJIIB3Yyd  OIIMCAHHC
HCCIICAOBAHUA, BbIACIIATL IIPOBECPACMOC IIPCAIIOJIOKCHUC,
OLICHUBAThb IMMPpaBHUJIBHOCTDb nopsaaka MMPOBCACHUA
HCCIICA0BAaHUA, ACJ1aTh BBIBOIbI

1.9

NPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3MUYECKUX SBICHUI
WK GU3NIECKUX CBOUCTB Tel: (POpMyIMpOBaTh IpOBEPSIEMbIe
NPEINoNIOKEeHHs,, cOOMpaTh YCTAHOBKY H3 MPEAJIOKEHHOIO
00Opy/I0BaHUs, OMHCHIBATH XOJ| OMBITa U (OPMYJIUPOBATH
BBIBO/IbI

1.10

BBIIIOJIHATh ~ IPSIMBIE  M3MEPEHUS €  HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATUYMKOB (PU3UYECKUX BEIMUUH,
CpaBHHMBATh pPE3yJbTaTbl HM3MEPEHUM C YUYETOM 3aJaHHOMN
a0COIOTHON MOTPEIIHOCTH

1.11

1.12

MPOBOJIUTH HMCCIICIOBAHUE 3aBUCHUMOCTH OJHON (hU3UYECKON
BEJIMYMHBI OT APYTOM C UCIIOJIb30BAHUEM MIPSMBIX U3MEPEHUI:
MJIaHUPOBATh  HUCCJIEAOBaHUE, CcoOOUMpaTh yCTAaHOBKY U
BBINIOJIHATh W3MEpPEHUS, CIEays MNpPELIOKEHHOMY IUIaHY,
(buKCUpOBaTh PE3yabTaThl MOJYYCHHOW 3aBUCUMOCTH B BHUJIE
Tabymiy U rTpaduKOB, JENaTh BBIBOJALI TIO pE3ybTaTaMm
HUCCIeI0BaHUSI

MPOBOAUTL KOCBCHHBIC H3MCPCHUA (bHBI/I‘{CCKI/IX BCINYHH:
IJIAaHUPOBATbL MH3MCPCHMU, CO6I/IpaTB OKCIIEPUMCHTAJIBHYIO
YCTaHOBKY, CJICOAYA HpCI[J'IO)KeHHOI\/’I WHCTPYKIUH, U BBIYUCIIATDH
3HAa4YCHUEC BCINYNHBI

1.13

coOnrofaTh MpaBWiia TEXHUKH O€30MacHOCTH Npu paboTe ¢
71a00paTOPHBIM 000PYIOBAaHHEM




1.14

XapaKTepU30BaTh IPUHLUIIBI IEHCTBUS U3YUYEHHBIX TPHUOOPOB
U TEXHUYECKUX YCTPOMCTB C OMOPOM HA HUX ONUCAHMSA,
UCIIOJIb3Ys 3HAaHUS O CBOWMCTBAX (PU3MYECKUX SIBICHUU W
HE00X0IMMble PU3NYECKHUE 3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh  MPOCTBIE  TEXHUYECKUE  YCTPOWMCTBA H
U3MEpUTENbHbIE TPUOOPHI MO CXeMaM U CXEMaTHYHBIM
PUCYHKaM, COCTaBJISITb CXEMbl OJJIEKTPUYECKHX LEMEH C
MOCJIEIOBATENIBHBIM W NApaJUIeIbHbBIM  COEIMHEHUEM
AIIEMEHTOB, paszfiuyas YCJIOBHbIE OOO3HAUEHHUS HIIEMEHTOB
AIEKTPUYECKUX LIETIEN

1.16

MPUBOAUTH MPUMEPHI (HAXOIUTh UHGOPMAIUMIO O TIpPUMEpPax)
MPaKTHYECKOTO HCIOJb30BaHUS (PU3NUECKUX 3HAHHK B
MOBCETHEBHOM JKMU3HU Il oOecredeHus: 0e30MacHOCTH TPHU
obOpaleHnd ¢ mpuoopaMH M TEXHUYECKHUMHU YCTPOMCTBAMH,
COXpaHEHHUS 370POBbsI U COOJIOICHUS] HOPM SKOJIOTHUECKOTO
MOBEJICHUS B OKPY>KalOIlIeH cpeae

1.17

OCYILECTBIIATH ITOMCK uH(popMaLuu ($u3nUecKoro
colepxaHus B ceTd VIHTepHET, Ha OCHOBE HMEIOLIUXCS
3HAHUA M MyTEM CPAaBHEHUS JOMOIHUTENIbHBIX HUCTOYHUKOB
BBIIEJIATh MH(OPMaLINIO, KOTOpas ABJSETCS MPOTUBOPEUUBON
WJIU MOKET OBITh HEJJOCTOBEPHOMU

1.18

1.19

WCIIOJIH30BaTh MPHU BBITIOJHEHUH YYCOHBIX 3aJaHUN HAyYHO-
MONYJIAPHYIO  JUTEpaTypy  (PU3HYECKOTO  COJEpKaHUs,
CIIPABOYHBIC MaTepUalbl, peCcypchl ceTh MHTEepHEeT; BIaueTh
npuéMaMi KOHCTIIEKTHPOBAaHHS TEKCTa, MpeoOpa3oBaHUs
nH(OpMaIuK U3 OJTHON 3HAKOBON CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE U KpaTKUE YCTHBIE
coobOmieHus, o0oOmas WHPOPMALMIO U3  HECKOJbKHX
UCTOYHUKOB (DU3UYECKOTO COJEpKaHHs, B TOM YHCIE
nyOJUYHO TMPEACTABIATH PE3yJbTaThl MPOEKTHOM WM
UCCIIEIOBATEIbCKON  JAESATENIbHOCTH, HpPH 3TOM TPaMOTHO
WCIIOJIb30BAaTh H3YYEHHBIM MOHATHMHBIA amnmapar Kypca
(bu3HMKHU, COMPOBOXKAATH BHICTYIJIEHUE TIPE3EHTALINEH

1.20

OpU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M HUCCIETOBaHUMN
($U3NIECKIX MPOLIECCOB pacTpeAesaTh 00sI3aHHOCTH B TPYTIINE
B COOTBETCTBMU C IIOCTaBJICHHBIMHU 3aJayaMH, CJIEAUTh 3a
BBIIIOJIHCHUEM IIJJaHA JEHUCTBUM WM KOPPEKTUPOBAThH €ro,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B JEATEIBbHOCTDH
IpYyIIbI, BBICTPaWBaTh KOMMYHUKAaTUBHOE B3aUMOJCICTBUE,
IPOSIBJISISt TOTOBHOCTH Pa3pemiatb KOH(PIUKTHI

9 KUIIACC




Kon
MpPoBepAEMOro
pe3yJbTara

1.1

1.2

1.3

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl 0CHOBHOT'O
o0uero odopasoBanmsi

HCIIOJIb30BATb U3YUCHHBLIC ITIOHATHA

pa3auyath SBICHUS MO0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OMBITOB, JEMOHCTPUPYIOMIHNX JaHHOE (HPU3UUECKOE
SIBIICHUE

pacrno3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3NYECKUX SBJICHUN
B OKPY’KaIOIlIeM MUpE, B TOM 4uclie PU3NUYECKUE SIBJICHUS B
OpHUpoOJIe, MPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a/ady B
y4eOHYI0, BBIIEIATh CYIIECTBEHHBIE CBOMCTBAa (MPU3HAKH)
(bU3UYECKUX SBICHUM

1.4

L.5

ONKCHIBATh N3YUYEHHbIE CBOMCTBA T€N U (PU3NYECKUE SABIICHUSA,
UCTOJB3Ysl PU3NYECKUE BETUUUHBI, PH OTMCAHUH TPABUIILHO
TPaKTOBaTh (PUIMUECKUN CMBICH HCIIOJIB3YEMbIX BEIUYMH,
00O3HAueHUs] U €AUHHULBI (PU3UYECKUX BEIMYUH, HAXOAMUTH
(GbopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C
OPYTUMH  BEIMYMHAMH, CTPOUTh TpapuKd H3yUYEHHBIX
3aBUCUMOCTEN (PU3NUYECKUX BEIUYNH

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SIBICHUS U
MIPOIIECCHI, UCTIONB3YSl U3yYCHHBIC 3aKOHBI, IPH 3TOM J1aBaTh
CIIOBECHYIO0 (OpMYNTUPOBKY 3aKOHAa U 3alUCHIBaTh €r0
MaTeMaTH4YeCKOE BBIPAKCHHE

1.6

O0BACHATh (PU3MYECKHE MPOIECChl U CBOMCTBA TEN, B TOM
YHCJI€ U B KOHTEKCTE CUTYyal[uil IPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbISBIATh NPUYMHHO-CIICJCTBEHHBIE  CBSI3U,
CTPOUTH OOBSICHEHUE U3 2 — 3 TIOTMUECKUX I1aroB C TTOMOIIBIO
2 — 3 Wu3yYCHHBIX CBOWCTBAa (PU3MYECKUX SBJICHHIA,
(U3UYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

peniath pacuéTHbIC 3a7a9n (OMMUPAIOIINECS HA CUCTEMY U3 2 —
3 ypaBHEHHIA), UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE
¢u3nvecKre BeTMYMHBI: HA OCHOBE aHaJM3a YCJIOBHUS 3aaud
3aIUCHIBATh KPATKOE YCIIOBHE, BBISBISATH HEIOCTAIOIINE WU
U30BITOYHBIC JIAaHHBIC, BBIOUPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJMMBIC JII1  PCIICHUs, NPOBOJAUTH pacyeThl U
OLICHUBATh  PEATMCTHYHOCTh  TOJYYEHHOTO  3HAYCHUS
(bU3UYECKON BETUYUHBI

1.8

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PpEHIUTh IpH
noMou  (U3MYECKUX  METOJIOB, HCIOJIB3Ysl  ONHMCAHUE
UCCIICIOBAaHUs, BBIICIATH IIPOBEPSAEMOE  IPEATIOIOKEHUE,
OLICHMBATh MTPaBUJIBHOCTH MOPSI/IKA IPOBEICHNUS UCCIICOBAHMSI,
JIeNIaTh BBIBOJ/BI, UHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOAEHUI
Y OTIBITOB




1.9

1.10

1.11

1.12

NPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUM
Wi (U3HYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMpAaTh
YCTaHOBKY M3  M30BITOYHOIO Habopa 000OpyAOBaHuS,
OINKCHIBATh XOJI ONBITA M €r0 Pe3yJbTaThbl, (OPMYIUPOBATH
BBIBOJIbI

MPOBOJIUTH MPH HEOOXOIMMOCTH CEPUI0 TIPSIMBIX H3MEPEHUH,
OTIpEeNeIsAsi CpeIHee 3HAaYeHHE W3MEPSIEMOW BEITMYHHBI
(doxycHOe paccTosiHue cOOMparOIIeH JTUH3BI), 000CHOBBIBATh
BBIOOp crtoco06a u3MepeHus (M3MEPUTEIIHLHOTO prbdopa)

NPOBOAUTH  HWCCJENOBAaHWE  3aBUCUMOCTEH  (DU3MYECKUX
BEIMYMH C  HCHOJIb30BAHUEM  NPSIMBIX  HW3MEpPCHHM:
IUTAHUPOBATh HUCCIIEIOBAaHUE, CaMOCTOSTEIBHO COOMpAThH
YCTAaHOBKY,  (UKCHpOBaTh  pe3yJbTaThl  IOJYyYECHHOU
3aBUCHUMOCTH (PU3WYECKUX BEJIWYMH B BUAC TaOIUIHU
rpaduKoB, 1e7aTh BHIBOJIBI MO PE3YIbTaTaM UCCIICTOBAHUS

NPOBOAUTh KOCBEHHbBIE H3MEPEHUS (U3HUECKUX BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, CcoOUpaTh HSKCHEPUMEHTAIBHYIO
YCTaHOBKY W BBIIIOJIHATH U3MEPEHUs, CIENys IPEII0KEHHON
WHCTPYKLUWH,  BBIYUCIATH  3HAYCHHWE  BEJIMYHMHBI U
aHAJIM3UPOBATH IOJyYCHHBIE PE3YJILTATHI C YYETOM 3aJaHHON
IOTPEIIHOCTH U3MEPEHUI

1.13

coOnroAaTh MpaBWila TEXHUKU O€30MacHOCTH IpU paboTe ¢
nabopatopHbIM 000pYyIOBaHHUEM

1.14

1.15

1.16

1.17

1.18

pasnuyaTh OCHOBHBIC NPU3HAKKM H3YYCHHBIX (HU3UICCKUX
MOJICJICH: MaTepHaibHas TOYKa, aOCOJMIOTHO TBEpPIOE TEIO,
TOYCUHBIA UCTOUYHUK CBETA, Jy4, TOHKAs JIMH3A, [JIaHeTapHas
MOJIEIb aTOMa, HYKJIOHHAsI MOJI€JIb aTOMHOTO siApa

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS N3YUEHHBIX TPUOOPOB
U TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MUX ONUCAHMS,
UCTIONIb3Ysl 3HAHUS O CBOWCTBAX (PU3UYECKUX SIBICHUU U
HE0OX0oauMBbIe GU3UIECKUE 3aKOHOMEPHOCTH

UCIIOJIb30BAaTh CXEMbl U CXEMATHYHBIC PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPONCTB, W3MEPHUTCIBHBIX MPUOOPOB W
TEXHOJIOTUYECKUX  TPOIECCOB TMPHU PEIICHUH ydeOHO-
MPAKTUYCCKUX 3a/1ay, ONTHYCCKUE CXEMBI IS MOCTPOCHUS
n300pakeHuH B INIOCKOM 3€pKajie U COOMpAIOIIeH JTHH3e
MPUBOJIUTH MIPUMEPHI (HAXOIUTh UHPOPMAIIUIO O TIPUMEpax)
MPAKTUYECKOTO WCIOJb30BaHUS (PU3NYCCKUX 3HAHUW B
MOBCETHEBHOW KU3HU JUIsI 0OecrieueHuss 0e30MacHOCTH TMPHU
oOpaiieHnn ¢ mpudopaMu U TEXHUYECKUMHU YCTPOWUCTBAMU,
COXpPaHEHHMsI 3/I0POBbSI U COOIIOJICHHSI HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KalOIleH cpeae

OCYIIECTBIIATh MIOMCK uHpopMau ¢buzngeckoro
coiepkaHus B ceTu MIHTEpHET, CaMOCTOSTEIHbHO (POPMYITUPYSI




1.19

IIOMCKOBBIA  3amlpoC, HAXOAWUTh IIyTH  OINpPEHEICHUs
JIOCTOBEPHOCTH  IOJYYEHHOW HMHQOpMAUMM Ha OCHOBE
UMEIOIINXCS 3HAHUU U TOIIOJIHUTEIIBHBIX UCTOYHUKOB

UCIIOJIb30BaTh MPH BHITIOJIHEHUU Y4YEOHBIX 3aJlaHui Hay4dHO-
NOMYJISIPHYIO ~ JINTEpaTypy  (U3MUECKOro  COJEp)KaHuf,
CIIpaBOYHbIE MaTepuaibl, pecypchl ceTu MHTepHET; BiaaaeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(GOPMAILINK U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIEC MMMCHMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBE UHGOpPMAIMM W3 HECKOIbKUX HCTOYHHUKOB
(Gu3NUYEeCKOro  CoJepKaHWs, MNyOJUYHO  MPEICTABIATh
pE3yJIbTATHI IIPOEKTHOU WIH MICCIIEI0BATENBCKOM
JEeSTENbHOCTH, IPU 3TOM I'PAMOTHO HCIIOJIb30BATh U3yUEHHBIH
NOHATUMHBIA ammapaT U3ydyaeMoro pasjena (U3uKd |
COMPOBOXKIATh BBICTYIUIEHHE Npe3eHTalueil ¢ ydérom
0COOEHHOCTEN ayTUTOPUH CBEPCTHUKOB

1.21

OpU BBINOJIHEHUH Y4YeOHBIX IPOEKTOB M UCCIEIOBAaHUMN
($u3nYEeCKX MPOLIECCOB paclpeaesaTh 00sI3aHHOCTH B TpyTIIe
B COOTBETCTBUHM C IOCTaBJICHHBIMU 3aJayaMu, CIEAUTH 3a
BBIMIOJIHEHUEM IIJIaHa JEHCTBU M KOPPEKTHPOBATH €ro,
a/IeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJaJ B AESITEIbHOCTh
IpyNIbl, BBICTPAaUBAaTh KOMMYHHMKAaTUBHOE B3aUMOJIEHCTBHE,
IPOSIBJISIst TOTOBHOCTH pa3periaTth KOHPIUKTHI




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon
pazneia

Kon
JIeMEeHTA

HpOBepﬂeMLle IJIEMEHTDI COACPKAHNSA

®U3UKA U EE POJIb B [IO3HAHWU OKPYXAIOIIETO MHUPA

1.1

1.2

1.3

®usnka — HayKa O NMpUpOAE. SBICHUS NPUPOIBL.
dusnyecKkue SABICHUSA: MEXaHUYECKHE, TEIUIOBHIE,
JIEKTPUUYECKHUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE

®uznyeckue BeaMuuHbl. M3Mepenune puznueckux
BenuuuH. ®usmdeckue mpudbopsl. [lorpenrHocTs
u3MepeHuil. MexxayHapoiHas CUCTEMA €MHHIL

EcTecTBeHHOHAYYHBIN METOJ [MO3HAHUS:
HAOJIFOJICHHE, TTOCTAaHOBKAa HAyYHOTO BOIPOCA,
BBIJIBMKEHUE THUITOTE3, YKCIIEPUMEHT TI0 MPOBEPKE
THIOTE3, 00BsICHEHHE HAOJIIOIaEMOTO SIBIICHHUS

1.4

Onucanne (QU3NYECKUX SBICHUM C TOMOIIBIO
MOJEJIEN

1.5

[IpakTuyeckue paboTHI:

###Par###113MepenHre pacCTOSHUMN.
###Par###lIamepenue 00bEMa  KUIKOCTH U
TBEPAOIO TeNA.

#H##HPar###0Onpenenenre pa3MepoB MaJbIX TEJL.
###Par###113Mepenue TeMnepaTypbl Py TOMOIITH
KUJKOCTHOTO TepMOMETpPa u JaTYNKa
TeMIIepaTypbl

ITEPBOHAYAJIBHBIE CBEJAEHNMA O CTPOEHNU BEIIECTBA

2.1

###HPar###(CTpoeHrne  BelllECTBa: aTOMBI |
MOJIEKYJIbI, UX pa3Mepbl. OMNbITHI, JOKA3bIBAIOIINE
JIMCKPETHOE CTPOCHHE BEIIECTBA

2.2

#H##Par#HH /| Brokenne dvactui BemiectBa. CBs3b
CKOPOCTH JIBUJKEHHS 4YacTHIl C TEMIEPaTypoH.
BpoyHoBckoe aBmxenue, muddysus

2.3

BSaHMOHCﬁCTBﬂe qaCTUul BEIICCTBA: ITPUTAXKCHUC
N OTTAJIKMBAHHUC

24

###Par#H#ArperaTtiple  COCTOSIHMSI  BEIIECTBA!
CTPOEHUE Ta30B, IKUIKOCTEM H  TBEPIABIX
(kpuctauinueckux) Tena. B3aumocBszb Mexay
CBOIICTBAaMHM BEUIECTB B Pa3HbIX arperaTHbIX
COCTOSHUSIX U HMX  aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM




2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

2.6

[IpakTuyeckue paboThI:

#HH#HPar###0Onenka auamerpa aroMa METOJIOM
pAI0B (¢ ucnoib3oBanueM Gororpaduit).
##H#Par#H##O0nbITel 110 HAOJIIOJEHUIO TEIIOBOTIO
paciMpeHus ra3os.

##H#Par###OnbITel 10 OOHApYKEHUIO JEHCTBUSA
CHJI MOJIEKYJISIPHOTO TPUTSIKEHUS

JABWKXEHUNE

1 B3BAUMOJIEMUCTBHUE TEJI

3.1

3.2

3.3

34

3.5
3.6

MexaHuueckoe JIBHIXKCHHE. PaBHOMepHOC 141
HCPAaBHOMCPHOC JIBHUIKCHHUC

#H#Par###Ckopocts. Cpennsisi CKOpPOCTb IpHU
HEPAaBHOMEpPHOM JBWXeHUU. Pacuér mnytu wu
BpPEMEHH JIBHXKEHUS

SIBneHue WHEPIINH. 3aKkoH HUHEPITUH.
B3aumopeiictBue Ten kak MpUYMHA H3MEHEHUS
CKOPOCTH JBIDKEHHMs Teld. Macca Kak Mepa
WHEPTHOCTH TeJa

#H##Par###1 [moTHOCTD BCIIIECTBA. CBs3b
TUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IUHHUIIC
00BéMa BellecTBa

Cuita kak XapakTepUCTHKa B3aUMOICHCTBUS TEJ

Cuna ynpyroctu u 3akoH ['yka. I3mepenue cuibl
C TOMOUIBIO AUHAMOMETpPA

3.7

#H#H#APar##BIeHE TATOTCHUS U CUJIA TIXKECTH.
Cuna TsxkecTH Ha JApyrux IulaHerax. Bec Tena.
HeBecomocThs

3.8

Cuna Ttpenus. TpeHHE CKOJBXKEHUS U TPEHHE
1oKosi. TpeHue B mpupoJie U TEXHUKE

3.9

3.10

###Par###(CnoxeHre Ccuj, HaMpaBlICHHbIX 10
OJHOM MpsIMOW. PaBHOIEMCTBYOIIAs CHUIT

[TpakTuyeckue paboOTHI:

OmnpenaeneHne CKOPOCTH PaBHOMEPHOTO JABHKECHUS
(mapuka B JKHUIKOCTH, MOJENIH SJIEKTPUUIECKOTO
aBTOMOOWIS U Tak janee). OnpeneneHue cpeaHeit
CKOPOCTH CKOJIbKEHHsSI Opycka WM IIapuka I1o
HAKJIOHHOU TuIOCKOCTH. OmpeeneHne MmIOTHOCTH
TBEpmOoro Tenma. OMBITHI, JAEMOHCTPHUPYIOIIHE
3aBUCUMOCTD PaCTsKEHUS (medopmarum)
NPY)XHHBI OT TPWIOKEHHOW CHIIbL.  OTBITHI,
JEMOHCTPUPYIOLINE 3aBUCHMOCTh CHJIBI TPEHHUS
CKONILXEHHS OT Beca Tela M XapakTepa
COIPHUKACAIOIINXCSI TOBEPXHOCTEH




3.11

@usnyeckue SBIECHHS B IPHUPONE: HPUMEPHI
JBVDKEHUS C PA3JINYHBIMA CKOPOCTSMH B JKMBOU U
HEXXUBOW IMPUPOAE, ACUCTBUE CUIBI TPEHUA B
IIPUPOJE U TEXHUKE

3.12
JABJIEHUE
4.1

Texauueckne YCTPOWCTBA:! JAHAMOMETD,
NOAUINITHUKA

TBEP/BIX TEJ, )KUJKOCTEN 1 TA30B

Hasnenne TBEpAoro tena. CrnocoObl YMEHbIIECHUS
Y yBEJIUYCHUS JaBJICHUS

4.2

JlaBnenue ras3a. 3aBHCHUMOCTbH JIaBJI€HUS raza OT
00BEMa, TeMIepaTyphl

4.3

[lepenaya  nmaBieHHS TBEPIBIMU TEJIaMHU,
JKUIOKOCTSIMH W rasamMu. 3akoH Ilackaus.
[TaeBMaTHUYEeCKHE MAIIIMHEI

4.4

3aBUCHMOCTD JaBJCHUS YXUIKOCTU OT TIyOWHBI.
I'mapocratnyeckuii mapamgoke. CooOmaroruecs
cocynbl. ['mapaBiandyeckrue MEXaHU3Mbl

4.5

4.6

AtMocdepa 3emiin UM atMochepHOE JaBIICHHUE.
[IpruuHBI CyIIECTBOBAHUS BO3IYLIHON 00OJOUYKU
3emuin.  Omneir  Toppuuernmu.  3aBHCHMOCTB
aTMOC(EPHOTO ABJICHUS OT BBICOTHI HAJl yPOBHEM
Mopst

N3mepenne atmocdepnoro masinenus. [Ipubopsr
JUTSE U3MEPEeHUs aTMOC(EepHOTO TaBICHUS

4.7

JleficTBHE KUIKOCTH M ra3a Ha NOTPYKEHHOE B
HUX Teno. BeITankuBaromas (apXxumenoBa) cuia.
3akoH Apxumena

4.8

[InaBanue ten. Bo3ayxonnaBaHnue

4.9

[IpakTuyeckue paboThI:

HccnenoBanue 3aBUCMMOCTH BECa TeJla B BOJE OT
00béMa MOTpPY)KEHHOW B JKHJIKOCTh YacTH TeJa.
Onpenenenune BBITAIKMBAIOIIEH CHUJIBI,
JEHCTBYIOIEH Ha TEJIO0, IOTPYKEHHOE B KUIKOCTb.
[IpoBepka  HE3aBUCUMOCTH  BBITAJIKHBAIOUIEH
CUJIbI, JICUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT
Maccbl  Tena.  OmnbIThl, JAEMOHCTPUPYIOIINE
3aBUCUMOCTb BBITAIKMBAIOIICH CHUJIBI,
JEHUCTBYIOIIEH Ha TEIO B XKUIKOCTHU, OT 00bEMaA
MOTPY>KEHHOM B JKUJIKOCTh YacTH Tela U OT
IJIOTHOCTH YKUJIKOCTH. Konctpyuposanue
apeoMeTpa WIM KOHCTPYUPOBAHUE JOAKUA U
oIpeesieHue €€ rpy30I01bEMHOCTH




4.10

4.11

dusnyeckue SBICHUS B TPHUPOJAC: BIUSHUE
aTMOoc(epHOTO JaBJICHHUSI HA JXUBOW OpTraHH3M,
IJIaBaHUE PHIO

TexHuueckue  ycTpoHCTBa:  cooOuIaroniuecs
COCY/IbI, YCTPOMCTBO BOJIONIPOBO/IA,
THAPABIMYECKUI TIpecc, MaHOMETp, Oapomerp,
BBICOTOMED, MTOPIIIHEBOM HACOC, aPEOMET]P

8 KUIACC

Kon
pasneina

PABOTA, MOILIHOCTb, DHEPT'UA

5.1

Mexanuueckas pabora

5.2

Mexannueckas MOIIHOCTD

53

[IpocThie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHas
IUIOCKOCTB. [IpaBuio paBHOBeCHUs pblyara

54

5.5

5.6

[IpumeHeHue mpaBuiIa paBHOBECHUS pblYara K
0JIOKY

«3onoToe mpaBwiIo» MexaHuku. Kosdduiument
MOJIC3HOTO  JICUCTBHSI MexXaHU3MOB. [IpocTeie
MEXaHU3MBbI B OBITY M TEXHUKE

[ToTeHnnanbHass 3HEPTUU Tejia, MOTHATOTO HaJ
3eMién

5.7

Kunernueckas sHeprus

5.8

59

[Tonmuas MEXaHUYECKas JHEPIHUs. 3aKoH
VU3MEHEHUS U COXPAHEHUSI MEXAaHUYECKOU SJHEPTUHI

[IpakTudeckue paboTHI:

###Par###Onpenenenre paboTbl CUJIbI TpPEHUs
Opd  PAaBHOMEPHOM  JIBWKEHHM  Tela IO
TOPU30HTAJIBHON MOBepXHOCTU. MccnmenoBanue
yciaoBuid paBHOBecusi peiuara. M3mepenue KII/]
HAaKJIOHHOM  IUIOCKOCTH.  M3ydeHue  3akoHa
COXpPAHEHUSI MEXaHUYECKOW SHEPTUH

5.10

dusznyeckue SABJICHHUSI B MMpUpoAaAcC: peIdaru B TCIIC
YCJIOBCKA

5.11

Kon
JIeMEeHTAa

TexHuueckne yCTpOWCTBA: pbluar, MOJABUKHBIA U
HETMOABUXKHBIN OJIOKHM, HAKJIOHHAA IIJIOCKOCTD,
MIPOCTHIE MEXaHU3MBI B OBITY

IIpoBepsiemble 3JieMEHTHI COlePKAHUS

TEITJIOBBIE ABJIEHUA

6.1

OcHoBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUU CTPOECHUS BelecTBa. Macca




U pa3Mepbl MosieKyd. ONbIThI, TOATBEPKIAIOIINE
OCHOBHEIE MOJIOKEHUS
MOJICKYJIIPHOKMHETUYECKON TEOPUU

Mogenu TBEPIOro, XHUIAKOTO W Ta3000pa3HOTO

6.2 COCTOSIHMM  BemiecTBa. Kpucramumueckue U
amop(HbIe Tena
OObsicHEHHE CBOWCTB Ta30B, KUAKOCTEH W

6.3 TBEPABIX Ten Ha OCHOBE MHOJIOKEHUN
MOJIEKYJISIPHOKMHETUYECKON TEOPUH

6.4 CmauuBaHue U KallWIISAPHbBIC SIBJICHUS

6.5 TernoBoe pacIMpeHue 1 CKaTue

6.6 Temnepatypa. CBsI3b TEMIIEPATYPbI CO CKOPOCTHIO
TEIJIOBOTO ABUKEHHUS YaCTHUII
Buyrtpennsisi  sueprus. CrnocoObl HU3MEHEHHS

6.7 BHYTPEHHEH  DHEpPruM:  TeIulonepenaya M
COBepIIIEHUE pabOThI

6.8 Buasl  Temonepenauu: — TEMJIONPOBOJHOCTD,
KOHBEKIIHS, U3TTyUYCHHE

6.9 KomuuectBo TemimoTel. YaenbHas TEIIOEMKOCTH

) BEIIECTBA

6.10 TeriooOMeH U TEIMJIOBOE paBHOBECUE. Y paBHEHHE
TEIUIOBOT0 OajiaHca

6.11 [InaBneHue u OTBEpACBAHUE KPUCTATUIMUECKUX
BEIIIECTB. Y IeJIbHAsI TETUIOTA TIJIaBICHUS
[TapooOpazoBanne u koHaeHcauus. Mcnapenwue.

6.12 Kunenne. YaenpHas Teruiota mapooOpa3oBaHUS.
3aBUCUMOCTh  TEMIIEPATypbl  KHUIEHUS  OT
aTMoc(epHOTO JaBJICHUS

6.13 BnaxnocTs Bo3ayxa

6.14 DHeprus TOIUIMBA. Y AeJIbHAs TEIJIOTa CTOPAHUS
[Mpunaiuner pabotel TeruioBbix nsuratenein KIT

6.15 TEIUIOBOTO JBUTaTessa. 1eIuioBble IBUTATEId U
3alllUTa OKPYXKAIOIIEH CpeIbl

6.16 3aKOH COXpaHEHUsT W TpPEeBpalleHUs dHEPTrUuu B
TEIJIOBBIX MPOIECCax
[IpakTrueckue paboOTHI:
###Par##H#OnbITel IO OOHApPY)KEHUIO JCHCTBUS
CHUJI MOJIEKYJISIPHOTO MIPUTSKEHUS.

6.17 ###Par###OnbIThl 110 BRIPALLIMBAHUIO KPUCTAJIJIOB

ITIOBAPEHHOM COJIA UJIU caxapa.
###Par##H#OnbITel 0 HAONIOACHUIO TETIOBOTO
pacIIMpEeHus ra3oB, )KUIAKOCTEN U TBEPIBIX TEI.




###Par#H##Onpenenienre JaBieHUS BO3AyXa B
OaJToHE MIMpHUIIA.

#H##Par###OnbIThI, JEMOHCTPUPYIOIIHE
3aBUCHUMOCTD JaBJICHUS BO3AyXa OT €ro o0béma u
HarpeBaHMs WIN OXJIAKICHUS.

###Par###1 [poBepka THUIIOTE3bI JIMHEWHOU
3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUYECKOMN TPYOKE OT TEMITepaTypHhl.
###Par#H##HabmogeHue M3MEHEHUs BHYTPEHHEHN
SHEpPruu Teja B pe3ysbTaTe TeIIonepesauyn |
paboThl BHEIIHUX CHUJI.

###HPar###IccnenoBanne sBJIEHUS TEILI0OOOMEHA
MPY CMENIMBAHUY XOJIOJTHOW U TOPSYEH BOJIBI.
#H##Par####OnpeneneHne KOJIMYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJOW TMpHU  TEIJIOOOMEHE ¢
HarpeThiM METALTHYECKUM IIUITHHAPOM.
#H##Par###OnpeneneHue yaelIbHON TEIITOEMKOCTH

BEII[ECTBA.
###Par###lccnenoBanue npoiecca UCIapeHusl.
#H##Par###OnpeneneHue OTHOCUTEIHHOU

BJIAYKHOCTH BO3]IyXa.
#H##Par###OnpeneneHne  yJIeIbHOM  TETJIOTHI
IUIABJICHHUS JIBJA.

®dusnueckue sIBJICHUS B MPUPOJIC: TOBEPXHOCTHOE
HATSDKEHUE W KalWUISIPHBbIE SBJICHUS B MPUPOJE,
6.18 KpUCTaUIbl B mOpuponae, usznydeHue ColiHIla,
3aMep3aHue  BOJOEMOB,  MOpCKHE  OpH3bI;
o0Opa3oBaHUE pPOCHI, TyMaHa, WHEsl, CHeTa.

TexHuueckne yCTpOWCTBA: KalWLISAPBI, PUMEPHI
WCIIOJIb30BAHMS KPHUCTAJUIOB, KUJIKOCTHBIN
TEPMOMETP, JATYUK TEMIEpPaTypbl, TEPMOC,
CUCTeéMa  OTOIUIEHUS  JIOMOB, THUTPOMETPHI,
NCUXPOMETp, TapoBas TypOWHA, JIBUTaTeNb
BHYTPEHHETO CTOPAHMUSI.

OJIEKTPUYECKHUE U MATHUTHBIE ABJIEHUA

Onextpuzauus Ten. JIBa poja 3IEKTPUYECKUX
3aps10B

6.19

7.1

B3aumopelictBre 3apsbkeHHBIX Tel. 3akoH Kyona
(3aBUCUMOCTb CHUJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX
TeT OT BEJIMYMHBI 3apSA0B U PACCTOSIHHS MEXKTY
TEJIaMH)

7.2

DneKkTpuiecKoe ToJIe. Hanpsok€HHOCTD
7.3 aneKkTpuyeckoro mnois. [lpuHIMN cynepno3uiuu
ANEKTPUYECKUX TOJIeH (Ha KaUeCTBEHHOM YpPOBHE)




7.4

7.5

7.6

7.7

Hocurenu 3JIEKTPUUECKUX 3aps10B.
DOnemMeHTapHbIN AekTpuyeckuil 3apsana. CtpoeHue
atoMa. [IpoBOJHUKY U AUDIEKTPUKH

3aKoH COXpPAHCHUS SJICKTPHUUCCKOTO 3apAaaa
9HCKTpI/I‘{eCKHﬁ TOK. Y CIIOBUSA CyIIcCTBOBaHUA

QJICKTPUUICCKOTO TOKaA. WcTOoYyHNKHM TOCTOSIHHOTO
TOKa

JIeHCTBUSL  DIIEKTPUYECKOTO TOKa  (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B
KUJKOCTSIX U Ta3ax

7.8

7.9

DnekTpuyeckas menb. Cuiia Toka. IJIEeKTPUIECKOe
HaIpsOKEHNE

COHpOTI/IBJIeHI/Ie IIPOBOAHHUKA. Y aenbHOE
COIIPOTHUBJICHUC BCIICCTBA

7.10

3akoH Oma Ju1sl yyacTKa IEn

7.11

7.12

[TocnenoBaTenbHOE W TapaieIbHOE COCIUHEHUE
IIPOBOTHUKOB

PaboTa 1 MOIIHOCTB JIEKTPHUECKOTO TOKA. 3aKOH
Jxoyins — Jlenna

7.13

7.14

DNeKTpUuIecKue Henu u noTpedurenu
MeKTpuYeckoi HsHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

IlocTostHHEIE MAarHuThbl. B3aumoneiictue
HNOCTOSHHBIX MAarHUTOB

7.15

7.16

MaruautHoe nosie. MarauTHoe moJjie 3eMJIH U €ro
3HAYEHUE U )KU3HU Ha 3eMIie

OmnbiT OpcTena. MarHuTHOE NOJIE 3IEKTPUUYECKOTO
Toka. [[puMeHeHne 2JIeKTPOMArHUTOB B TEXHUKE

7.17

JlelicTBME MAarHUTHOIO MOJII HA MPOBOAHUK C
TOKOM. OJIEKTPOJBUTATENIb IMOCTOSHHOTO TOKa.
Hcnonp3oBanue AJIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCTIOPTE

7.18

7.19

7.20

Oneitel ®apanesd. SIBreHue >I€KTPOMAarHUTHOU
naaykuuu. [Ipasuno Jlenna

DNeKTporeHepaTop. Crioco0b1 MOJTyYEHUs
AJIEKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHUKAX dYHEPTUU

[IpakTrueckue paboOTHI:

OnbITel IO  HAONIOACHUIO DJICKTPHU3ALUA  Tel
WHAYKLIHEW U TPU CONPUKOCHOBEHHH.
HccnenoBanue nericTBUS JIEKTPUUECKOTO MOJIS Ha
MPOBOJHUKHU U JTUAJIEKTPUKH.




COopka u mpoBepka pabOTHI ATEKTPUUECKON IETTH
MMOCTOSIHHOTO TOKA.

W3mepeHne u peryImpoBaHue CHITBI TOKA.
N3mepeHne u peryImpoBaHue HAMPSKEHUSI.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HTYIIETO
gepe3 pe3nucTop, OT COMPOTHBIICHUS PE3UCTOpa U
HaINpsHKCHHS Ha PE3UCTOPE.

OnbITH, JIEMOHCTPUPYIOIITHE 3aBHCUMOCTD
AMEKTPUYECKOTO COTPOTUBJICHUS TPOBOIHUKA OT
€ro JUIMHBI, IUIOUIAJN TOTCPEYHOTO CEUYCHHS U

MaTtepuana.
[IpoBepka mpaBmiia CIOXKEHHUS HAMpPSHKEHUM TPH
MOCJIEIOBATEIbBHOM COCITMHEHUHT JIBYX

pesucropoB. [IpoBepka mpaBuia AJis CHIbI TOKa
IpU TapajuIeIbHOM COEAWHEHHHM pPE3UCTOPOB.
Omnpenenenre pabOTHl BIEKTPUUYECKOTO  TOKa,
uayumiero  4depe3  pesucrop.  Omnpenenenue
MOIIIHOCTH 3JIEKTPUYECKOTO TOKA, BbIAEIAEMOM Ha
pesucrope. MccnenoBaHue 3aBUCHUMOCTH CHIIBI
TOKa, UAYLIETO Yepe3 JIAMIIOUKY, OT HaIpsKEHUS
Ha Heul. Omnpenenenne KIIJ Harpesatens.
HccnenoBaHne  MarHUTHOTO — B3aUMOJEHUCTBHS
MOCTOSIHHBIX MarHutoB. M3yueHue MarHuTHOTrO
HOJISl TOCTOSTHHBIX MAarHUTOB MPHU UX 00bEINHEHUH
u  pazaeneHuu.  HccrnemoBaHue — JIEMCTBUS
ANEKTPUYECKOTO TOKAa HAa MAarHUTHYIO CTPEJIKY.
OneITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBI
B3aUMO/JICHCTBUA KATYIIKH C TOKOM U MarHUTa OT
CWJIBl TOKa M HAINpaBJIEHUS TOKa B KaTyllKe.
WN3yueHne [eWcTBUS MarHUTHOTO TIOJISL  HA
OPOBOAHUK ¢ TOKOM. KoHCTpyupoBaHue
u3yudeHue padoThl 3eKTpoaBuraTens. M3mepenue
KIIZl smekTpoaBuratenbHON yCTaHOBKH. OTIIBITHI
10 WCCIEJOBAHMIO SIBJIEHUS D3JEKTPOMArHUTHOU
UHAYKIMH: UCCIIeIOBAaHUE U3MEHEHUW 3HAYCHUS U
HaIpaBJICHUs] UHIYKIIHOHHOTO TOKa

dusznuyeckue SBJICHUS B MMpUPOAC: SJICKTPHUICCKUC
SIBJICHHUS B aTMOC(i)GpC, QJICKTPUUCCTBO KHUBBIX

7.21 OpraHM3MOB, MarHuTHoe mojie 3emiu, Apend
TMIOJIFOCOB, POJIb MAarHUTHOI'O MOJS JUIsl KU3HU Ha
3emiie, NOJISIPHOE CUSHUE
Texnuueckne YCTpOMCTBA:! AIIEKTPOCKOII,

799 aMIIepMEeTp, BOJBTMETpP, pEOCTaT, CUYETUYUK

AIIEKTPUYECKON SHEPTUH, IIEKTPOOCBETUTEIHHBIC
npuOOphl, HArpeBaTeNIbHBIE  AJIEKTPONPUOOPHI




(mpumepbl), BIEKTPUUECKUE MPEIOXPAHUTEINH,
AJIEKTPOMArHUT, JIEKTPOJIBUTATENb MOCTOSHHOTO
TOKa, T€HEePaTOp MOCTOSTHHOTO TOKA

9 KUIIACC
Kon Kon
paszena STEMOHT [IpoBepsieMble AIeMEHTHI COJIepKaHUs
MEXAHUWYECKUE ABJIEHUA

21 Mexannyeckoe JBUKEHHE. MaTepualibHas TOUKa.
Cucrema orcuéra

8.2 OTHOCUTEIIFHOCTh MEXaHNYECKOT'O JBHMKECHHUS

8.3 PaBHOMEpPHOE MPSAMOIMHENHOE ABUKEHNE
#HHPar###HepaBHomepHOE MIPSAMOJIMHENHOE

8.4 nBrkeHne. CpeiHsis ¥ MTHOBEHHAsI CKOPOCTh TeJla
[P HEPABHOMEPHOM JIBUKEHUU

35 YckopeHue. PaBHOyCKOpeHHOE IPSMOJIMHENHOE
JIBIDKCHHE

8.6 ###Par###CBobogHoe nanenue. OnbiTel ["anunes
#H##Par###PaBHOMEPHOE IBUKEHIE 1o

3.7 okpyxHoctu. Ilepron m dacroTa oOpaieHusl.
JIunelinas 51 yrjoBas CKOPOCTH.
I{eHTpOCTpEMUTENIBHOE YCKOPEHUE

8.8 IlepBeiii 3akoH HploTOHA

8 8.9 Bropoii 3akon HeroTona

8.10 Tpernii 3akoH HproTOHA

8.11 H#HPar###1 [puHIIMT CyNeprio3uIuU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka
###Par###Cuna TPEHUS: cuia TPEHUs

8.13 CKOJIbJKECHUS, CHJIa TPEHUS IOKOS, APYTHME BUIbI
TpEHUS

3 14 #HH#Parf##(Cuna TSHDKECTM U 3aKOH BCEMHUPHOTO
TATOTEHUA. Y CKOPEHHE CBOOOIHOTO T/ ICHUS
JBuxenne miaHer Bokpyr Comnua. Ilepsas

8.15 KocMuYeckas  ckopocTh.  HeBecomocth u
Neperpy3Ku

316 Pa.].3HOBeCI/Ie MaTepuanbHON TOYKU. AOCOIIOTHO
TBEPJOE TEJIO
#H#Par###PaBHOBeCHE TBEPIAOTO Tena c

8.17 3aKpEIUIEHHON OChIO BpalieHus. MOMEHT CHIIBL.
LlenTp TsKECTH
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8.18

Nmnynece tena. 3meHenne umimynsca. MMiymasc
CHUJIBI

8.19

3aKOH COXpaHEHUsI UMITyJIbCa

8.20

#H##Par#t##PeakTUBHOE IBIKEHUE

8.21

Mexanuyeckasi paboTa U MOIIIHOCTb

8.22

8.23

PaGora cun TskectH, ynpyroctu, TpeHus. CBs3b
SHEPIuu U paboThl

[ToreHnanpHasi SHEPrUsl Teya, MOMHATOTO Hal
MOBEPXHOCTHIO 3eMIH

8.24

IloTennmanpHas SJHEPrus CKaTOM NPYKUHBI

8.25

8.26

##H#Par###Kunetuueckass sHeprusi. Teopema o
KMHETUYECKOM SHEPTUH

##H#Parf##3aKkoH  COXpaHEHUsI MEXaHUYECKOU
SHEPTUH

8.27

8.28

[IpakTuueckue paboThI:

Omnpenenenne cpeaHel CKOPOCTH CKOJBKEHUS
Opycka WM IBWXXCHHS IIApUKa IO HAKIOHHON
wiockoctr. OmpeneneHne yCKOPeHHs Tena Tpu
PaBHOYCKOPEHHOM JBW)KCHHUU TIO HAKJIOHHOM
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTU IyTH OT BpPEMEHHU
IIPU PaBHOYCKOPEHHOM JIBMKCHHUHU 0€3 Ha4aaTbHOU
CKOpOCTH.

[TpoBepka runoTessl: €ciau Npu paBHOYCKOPEHHOM
IBWOKCHWHM 0Oe3 HadadbHOW CKOPOCTH IYTH
OTHOCATCS KakK psii  HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEXKYTKH BpPEMEHU
OJTMHAKOBBI.

HccrnenoBanne  3aBUCHUMOCTH  CHJIBI  TPEHUS
CKOJIBXKCHHS OT CHJIBI HOPMAJTBHOTO JaBJICHUS.
Omnpenenenue koa(punmenta TPEHUs
CKOJIBKCHUS. Onpenenenue KECTKOCTH
npyxunbl. OmnpeneneHne padOTbl CHIBI TPEHHUS
OpU  PaBHOMEPHOM  JBWKCHHHM  Tella 110
TOPU30HTANIBHON ToOBepXHOCTH. OmpenencHue
palboTHI CHJIBI YOPYTOCTH IPH MOABEME Tpy3a C
UCTIOJIh30BAHUEM HETIOJIBMYKHOTO M TOJIBUKHOTO
OJIOKOB

dusnueckue SBICHUS B TNPUPOJAE: NPUIUBBI U
OTJIMBBI, IBIKeHUE TIaHeT COTHEYHOW CHCTEMBI,
PEaKTHBHOE JIBHYKEHHE KUBBIX OPTaHU3MOB

8.29

TexHuueckne yCTpOMCTBA: CIIUAOMETP, JATUYUKHU
MOJI0KEHUS, PACCTOSIHUSA U YCKOPEHUS, PAKETHI

MEXAHNYECKHWE KOJIEFAHMA 11 BOJIHBI




KonebarenrHoE JIBMOKEHUE. OcHOBHEIE

9.1 XapaKTEepUCTUKUA KOJeOaHWl: Mepuoj, 4acToTa,
aMILIUTy 1A
MaremaTiueCKUil W TPYKUHHBIA MAasTHUKU.

9.2 [IpeBpaiienue »HEpruuM NOpH  KoJeOaTeIbHOM
JBYKCHUHU

9.3 3aTyxarolue Kosie0aHusl. BbIHyX1€HHBIE

KoJsieOanust. Pe3oHanc

Mexannueckre BOIHBI. CBOMCTBA MEXaHUYECKUX
BOJIH. [IpoosibHBIE M TONIEpEYHbIE BOJIHBI. J[JiHA

94 BOJIHBI M CKOPOCTb €€ paclpOCTpAHCHMUS.
MexaHndyeckue BOJHBI B TBEPAOM  TEJE,
celiCMHYECKHE BOIHBI

3Byk. I'poMKkocTh M BbICOTa 3ByKa. OTpaxkeHue
3ByKa

9.5

9.6 WHu(pa3Byk U yIbTpa3ByK

[IpakTuueckue paboTHI:

OmnpezneneHue 4YacTOThl M IepHoOAa KoJjeOaHui

MaTEeMaTH4YECKOTO MAsITHHUKA.

Omnpenenenre 4acToThl M MEpUOAA KoJieOaHUM

IPYKUHHOTO MasITHUKA

HccnenoBanue 3aBUCUMOCTH IIEpUoa KoJieOaHui
9.7 MOJIBEIIEHHOTO K HUTU Ipy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEpUoa KojieOaHui

IPYKUHHOTO MasATHHKa OT Macchl Ipy3a.

[IpoBepka HE3aBUCHMOCTH TIEpHOJa KOJIcOaHMI

rpy3a, MOJBEUIEHHOr0 K HUTH, OT Macchl Ipy3a u

XKECTKOCTH MpYyXHUHBI. M3MepeHue yckopeHus

CBOOOAHOIO MaJICHUS

dusnueckue SBICHHUS B TPHUPOJIC: BOCIPUITHE
9.8 3BYKOB JKUBOTHBIMU, 3EMJIETPSICEHUE,
CEeHCMUYECKHUE BOJHBI, IIyHAMHU, 9XO

TexHuueckue yCTpOICTBa: IXOJIOT,
MCIOJIb30BAHME YIIBTPA3BYKa B ObITY U TEXHUKE

9.9

10

OJIEKTPOMAT'HUTHOE I1OJIE 1 DJIEKTPOMAT'HUTHBIE
BOJIHBI

DNEeKTpOMarHuTHOE MoJie. DJIEKTPOMArHUTHBIE

10.1 .
BOJHBI. CBOMCTBA QJICKTPOMArHuTHBIX BOJH

10.2 [IIxana 3JIEKTPOMArHUTHBIX BOJIH

OnexkTpoMarHuTHas mpuponaa cBeTta. CKOpocTh

10.3 .
cBera. BoimHOBBIE CBOMCTBA CBETa

10.4 [TpakTuueckue paboTHI:




11

N3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIbI0 MOOWIJIBHOTO TesieoHa

10.5

duznueckue SBICHUS B IPUPOE: OMOIOTHUECKOE
JNEUCTBUE BHUAMMOIO, YyIbTPaduOIETOBOTO U
PEHTT€HOBCKOT'0 U3JIyYECHHI

10.6

TexHudyecknue  yCTpPOWMCTBA:  HCIIOJIb30BaHUE
JIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOH CBSI3H

CBETOBBIE ABJIEHUA

11.1
11.2

11.3

JlyueBas mozenb cBeta. MiIcTouHMKH cBeTa
[IpsimonuHeltHOE pacpOCTpaHEHHE CBETa

Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTpPa)KEHUSI CBETA

114

[Ipenomnenne cBera. 3aKOH MPENTOMIICHUS CBETA.
[TonHOE BHYTpEHHEE OTpaKEHHE CBETa

11.5

Jlunza. Xox nyden B JIMH3E

11.6

11.7

OnTuueckast CHUCTCMA (bOTO&HHapaTa,
MHUKPOCKOIIAa U TCJIICCKOIIa

I'ma3 kak omnruueckas cucrTema. BJ'II/I?)OpyKOCTB 151
JAJIbHO30PKOCTDb

11.8

Paznoxxenne Oemoro cera B crnekTp. ONBITHI
Heiotona. CroxeHue CHEeKTpalbHBIX I[BETOB.
Hucnepcus cBera

11.9

11.10

[IpakTuueckue paboTHI:

H#H##Par###liccnenoBanue  3aBUCHUMOCTH  yTJia
OTPa)KEHHUS CBETOBOTO JIy4a OT yIJia MaICHHUS.
#HHPar###113yuenue XapaKTEPUCTUK
M300paKeHUs IpeIMeTa B TUIOCKOM 3epKalie.
#H##Par###lIccnenoBanue  3aBUCHUMOCTH  yTJia
MIPEJIOMJICHHUS CBETOBOIO Jy4a OT yTJia MaJIeHUs Ha
IPaHULE «BO3AYX — CTEKIION.

###Par###1 lomydyeHne n3o0paxeHU ¢ TOMOIIIBIO
coOMparoIIeH JINH3HI.

###Part##Onpenenenre (POKyCHOTO PaCCTOSHUS
¥ ONITHYECKOM CHUJIBI COOMPAIOIIEH TUH3BI.
#H##Par##H#OnbITH 110 pa3yioKeHHIo 0eJIoro cBeTa
B CIIEKTP.

#H#Par####0npITll 10  BOCHPUSITAIO  LIBETA
MPEAMETOB MPHU UX HAOIIOJACHUU Yepe3 [IBETOBbIE
buIbTPHI

dusnueckue SABIEHUS B NPUPOJE: 3aTMEHUS
Comania u JIyHBI, IIBETA TEJ, ONTUYECCKHUE SBICHUS
B arMocdepe (1BeT Heba, pedpakuus, paayra,
MUPaK)




TexHudyeckue yCTPOMCTBA: OYKH, IIEPHUCKOIL,

.11 ¢doToanmnapar, ONTHYECKHE CBETOBObI
KBAHTOBBGIE ABJIEHUA

1.1 OneiTel  Pezepdopna u mimaHeTapHas MoOJEIb
aroma. Mogenb atoma bopa

120 Hcnyckanue M TOTJIOMIEHHWE CBETAa AaTOMOM.
KBaHThI. JIMHEHYaTBIE CLIEKTPHI

123 PanuoaktuBHOCTh. Anbda, OeTa- U ramma-
U3IIy4eHUs

124 Crpoenue atoMHoro sapa. HykinoHHas Mopenb
aTOMHOTO sipa. M3oTomnsl

125 PagnoakTuBHBIE IIPEBPALLCHUSA. [Tepuon
MoJIypacnaja aTOMHBIX siJIep

12.6 Snepuble  peakuuu.  3aKOHBI  COXPaHEHUS
3aps10BOIO U MacCOBOT'O YHCEI

127 DHeprusi CcBsI3M aTOMHBIX saep. CBA3b Macchl U
SHEpPruun

12 128 Peaknun cunTe3a u nenenus snaep. McrouHukm
sHeprun CoJHIa U 3BE3]

12.9 Snepnas ?HepreTHKa. JleicTBUE paanOaKTUBHBIX
M3JIYYCHUH Ha )KUBBIE OPTaHU3MBbI
[IpakTuueckue paboTHI:

HaG:ro1eHre CrutonTHbIX ¥ TMHEHYIATBIX CIIEKTPOB
W3IIyYECHUSI.

12.10 HccnenoBanne TpEKOB: HM3MEpPEHUE DHEPIUU
YacTULIBI MO  TOPMO3HOMY  IYyTH (mo
dotorpadusim).

W3mepenue pagnoakTHBHOTO GhoHA
Ou3NYECKUe ABJICHUS B IPUPOJIE: €CTECTBEHHBIN
pPagMOaKTUBHBIM  (OH, KOCMHUYECKHE  JIy4H,

12.11 PaIOaKTUBHOE U3JIy4YCHUE IIPUPOIHBIX
MHHEPAJIOB, JEUCTBUE PaINOAKTUBHBIX
M3JIy4YeHU Ha OpPraHu3M 4YeJIOBEKa

12.12 TexHnueckue yCTpPOMCTBA: CIIEKTPOCKOII,

WH/MBHUYaJbHbIN 103UMETP, KaMepa Buiibcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOM MIPOI'PAMMBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSI

Kon
NpoBepPSIEeMOro
TPeOOBaHUA

IIpoBepsiemble TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOCHHUS OCHOBHOI 00pa30oBaTeILHOM
NMPorpaMMbl OCHOBHOT0 00111er0o 00pa30BaHUA HA OCHOBE
o1rocC

[lonumanue ponu (QU3MKKM B HAYYHOM KapTUHE MHpa;
c(hOpMUPOBAHHOCTh 0a30BBIX NpeACTaBICHUN 0
3aKOHOMEPHOM CBSI3U M NTO3HABAEMOCTH SIBJIEHUHN MPUPOBI, O
pOJU SKCIEpUMEHTa B (PU3HKE, O CUCTEMOOOpasyromei poiu
GU3UKM B Ppa3BUTUU ECTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTUH, 00 IBOMOIHH (HU3NUECKUX 3HAHUN U UX POJIH B
LEJIOCTHOM €CTECTBEHHOHAYyYHON KapTHHE MHUpPa, O BKIJaJe
POCCHUHCKMX W 3apyOexHBIX YUYEHBIX-(QU3UKOB B pa3BUTHE
HAyKH, OOBSICHEHHE TMPOIECCOB OKPYXKAIOIIETO MHPA,
Pa3BUTHE TEXHUKU U TEXHOJIOTHI

3HaHus 0 BUJAX MaTepuu (BEIIECTBO U MOJIE), O IBUKEHUH KaK
crioco6e CyIecTBOBAaHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON
TEOPUH CTPOCHHUS BEIIECTBA, O (UBUYECKOW CYIIHOCTH
SIBIICHUI MPUPOJIBI (MEeXaHUYECKUX, TEIJIOBBIX,
ANIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE pa3auyaTh
SIBJICHUS TIO OTIMUCAHMIO WX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, JEMOHCTPHUPYIOUINX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3UUECKUX
SABJICHUI B OKPY’XKaIOIIEM MHUPE, BBIIAECIAS UX CYLIECTBEHHbIE
CBOMCTBA (MIPU3HAKH)

Brnanenue OCHOBAMU MOHATUHHOTO ammapara = ®
CUMBOJIMYECKOTO SI3bIKa (PU3UKU U HUCIOJB30BAHUE HX IS
pelnieHns y9eOHBIX 3aj1a4; yMEHHE XapaKTepu30BaTh CBOWCTBA
Ten, (U3MYECKUE SIBICHUA H  TMPOIECCHl, HCIOIb3Yys
dbyHIaMeHTaIbHbIC U YMITUPUUECKHUE 3aKOHBI

YMeHne onuchiBaTh N3y4E€HHBIE CBOWCTBA TN U (PU3NYECKUE
SIBJICHUS, UCTIOJIB3YSl (DU3UUECKUE BEITMYUHBI

Brnanenne ocHOBaMH METOJI0B HAyYHOT'O MO3HAHUS C YUETOM
coOnoleHnsT TpaBwJl  O€30MacHOTO TpyJa: HaOIroAcHUE
(bU3NYECKUX SBICHUM:

YMEHHE CaMOCTOSITEIBHO COOHMpaTh AKCIIEPUMEHTAIBHYIO
YCTaHOBKY M3 JaHHOro Habopa o00OpyaOBaHHSA  IIO
WHCTPYKIIMM, OIHUCHIBATh XOJ OIbITA M 3allMChIBaTh €ro
pe3yNbTatThl, GOPMYITUPOBATH BHIBOIBL;

MPOBEJICHUE TPSMBIX U KOCBEHHBIX M3MEPEHHI (HU3UIECKUX
BEJIMYHMH: YMCHHE TUIAHHUPOBATh U3MEPEHHUS, CAMOCTOSTEIIBHO




coOuparh 3KCHEPUMEHTAIBHYIO YCTAHOBKY IO WHCTPYKLUH,
BBIUHUCIATh  3HAYEHUE  BEIMYMHBI M aHAJIU3UPOBATH
HOJyYEHHBIE Pe3yJbTaThl ¢ YYETOM 3alaHHOW MOIPEIIHOCTH
pe3yJIbTaTOB U3MEPECHUM;

IpOBE/ICHUE HECJIOKHBIX HKCIEPUMEHTAJIbHBIX
UCCIIEIOBaHUM; CaMOCTOSITEIIBHO coOupaTh
HKCHEPUMEHTAIIBHYIO YCTAaHOBKY U IIPOBOAUTH MCCIIEIOBAHHE
[0 UHCTPYKIHH, HPEICTABIATh MOJTYYEHHbIE 3aBUCHUMOCTH
(¢u3NUeCKHUX BEIUYMH B BUJIE TaOIUL U rpaMKOB, yUUTHIBATh
HOTPEUTHOCTH, JI€NaTh BHIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMS

[ToHnMaHue XapakTEepHBIX CBOWCTB (PU3MUECKUX Mojenen
(MaTepuanbHas TOYKa, aOCOIIOTHO TBEPAOE TENIO, MOJEIN
CTPOCHHUSI Ta30B, JXKUAKOCTEH M TBEPIBIX TeJ, IIaHETapHas
MOJIETIb aTOMa, HyKJIOHHAs MOJIEJIb aTOMHOTO sI/Ipa) U YMEHUe
NPUMEHSTh UX AJI1 00bICHEHUS (PU3NYECKUX MPOLIECCOB

YMmeHnue oObsACHATh (pU3nUYecKue IpoLecchl U CBOWCTBA TN, B
TOM 4YHCI€ M B KOHTEKCTe CHUTyalUd MPaKTUKO-
OpUEHTUPOBAHHOIO XapakTepa, B YacTHOCTH, BBISABIATH
IPUYMHHO-CIIEICTBEHHBIE CBS3M U CTPOUTH OOBSICHEHHUE C
OMOpON Ha W3Yy4YCHHBIE CBOMCTBA (UBUYECKHUX SIBICHHM,
¢du3nyecKe 3aKOHbI, 3aKOHOMEPHOCTU U MOJETU

YMenue pemarh pacuéTHeie 3amaun (Ha Oaze 2 — 3
YpaBHEHHIT), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIIHE
¢du3uYecKue BETWYUHBI, B YaCTHOCTH, 3alHCHIBaTh KPaTKOE
YCIJIOBUE 3aJ1a4M, BBISBIISITh HEJIOCTAIOIINE JTaHHbBIE, BRIOUPATH
3aKOHBI U (OpMYJNBI, HEOOXOAMMBIE ISl €€ pelieHus,
HCIIOJIb30BaTh CIPABOYHBIE JAHHBIE, MPOBOAUTH PACUETHI U
OIICHUWBATh  PEAIMCTUYHOCTH  TOJYYEHHOTO  3HAYCHUS
(GU3UYECKON BENMYMHBI, YMEHUE OINPEIEAITh Pa3MEpPHOCTh
bu3nuecKoi BEeIMYUHBI, TOTYYEHHON MTPH PEIICHUH 3a]]a4n

YMeHne XxapakTepu30BaTh MPUHIIUIIEI IEHCTBUS TEXHUUECKUX
YCTPOHCTB, B TOM 4Hcle OBITOBBIX MpUOOPOB, H
NPOMBIIUIEHHBIX ~ TEXHOJOTMYECKHX IMPOILECCOB MO  UX
OMHCAaHUIO, WCIONB3Ysl 3HAHHWS O CBOWCTBAaxX (PHU3MUECKUX
SBIICHUH U HEOOX0AUMbIe (PU3MUecKre 3aKOHOMEPHOCTH

10

YMeHre HUCIoJIb30BaTh 3HAHUS O (PU3UYECKUX SIBICHHUSIX B
MOBCETHEBHOW KU3HU JUIsl o0ecrieueHuss 0e30MacHOCTH TMPHU
oOpamieHUH ¢ OBITOBBIMH TPHOOpPAMH M TEXHUYCCKUMU
YCTPONCTBAMU, COXPAHEHHS 3JJ0POBBS U COOIOJIEHUS HOPM
HKOJIOTHUECKOTO0  TIOBEJCHHUS B  OKPYXKAIOIICH  Cpee;
MOHWMAaHWE HEOOXOIUMOCTH TPUMEHEHHUS JIOCTHKCHUU
buszuku 5 TEXHOJIOTUI TUTS paIoHaILHOTO
MIPUPOJIOTIOJIE30BAHMS

11

OmpIT  moOuWCKa, TpeoOpa3oBaHMS W TPEICTABICHUS
uHpopMau (HU3HYECKOTO CONEP)KAaHUSI C HCIOIB30BaHHUEM




WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH; YMEHHUE
OIICHUBATh JOCTOBEPHOCTh TIOJIyYEHHOM HWHQOpMaluu Ha
OCHOBE UMEIOIINXCS 3HAHUH U TOMOIHUTEIBHBIX HCTOYHHKOB;
YMEHHE HCMOJIb30BaTh MPU BBIMOJHEHUU YUEOHBIX 3aJaHUMN
HayYHO-TIONYJISIPHYIO JINTEPATypPy (PU3UUECKOro coepKaHusl,
CIIpaBOYHbBIC MaTepHalIbl, pecypchl ceTu HTepHeT; BiajieHue
0a30BBIMH HaBBIKaMU TpeoOpazoBaHus HWHPOpMaUu H3
OJIHOW 3HAKOBOM CHCTEMBI B JIPyTyl0; yMEHHE CO3/1aBaTh
cOOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIEHHUS] HA OCHOBE
uH(popMaIuK U3 HECKOJIBKUX HCTOYHUKOB




IHEPEYEHD 3JIEMEHTOB COJAEPKAHUSA, ITPOBEPAEMbIX HA OI'D
IO ®U3UKE

Konx

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUA

1 MEXAHUWYECKHUE ABJIEHUA
11 Mexanuueckoe 1BUKeHne. MarepuaibHasg Touka. Cucrema oTcuéra.
' OTHOCUTENBHOCTD ABUKEHUS
PaBHomepHOe M HepaBHOMEpHOe ABWkKeHUE. CpenHsis CKOpOCTb.
1.2 dopmyiia 11 BEIYUCIICHUS CPeAHEN CKOPOCTH: V = S/t
PaBHOMepHOE MPSAMOJIMHENHOE JIBUKCHUE. 3aBHCUMOCTh
KOOpAMHATBl Tela OT BPEMEHU B CIydya€ pPaBHOMEPHOIO
MPSIMOJTMHENHOTO JBUKECHHUS:
1.3 X)) =x, +vt
I'paduku 3aBucUMOCTH OT BpEeMEHHM [JIsi TPOEKIUU CKOPOCTH,
MPOCKUUN MEPEMEIICHUs, IMyTH, KOOPAMHATHl MPU PaBHOMEPHOM
MPSIMOJTMHENHOM JBUKEHUU
3aBUCUMOCTh  KOOpAMHATHI TeJa OT BPEMEHM B  Clydae
PaBHOYCKOPEHHOTO MPSMOJIMHENHOTO JBUKECHHUS:
!Q
Sy =V, * I+ a* <
@opMyibl A1 NPOEKIUU MEePEMEIICHUs, TPOCKIUU CKOPOCTU H
MPOCKIIUM YCKOPEHUS TMPU PABHOYCKOPEHHOM MPSMOJIUHEHHOM
JBUKECHUMU:
1.4 t*
. .sx(a‘)=v‘)x-r+ax-3~
U_r('f) =Upx T4, Z,
a. () =canst,
Ulrfz - L"'1.'1'2 =2£T_T.S'_T
I'padbvkn 3aBUCUMOCTH OT BpPEMEHHU [JIsi TPOCKIUU YCKOPEHHUS,
MPOCKIIUA CKOPOCTH, MPOEKIIMU TEPEMEIICHUS, KOOPJAUHATHI TPU
PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JABUKEHUU
CBobGonHoe manenne. @opmyIibl, OMUCHIBAIOIINE CBOOOTHOE MAICHUE
TeJa MO BEPTUKAIH (IBIKCHHE Tella BHU3 WJIM BBEPX OTHOCHUTEIHHO
1.5 noBepxHocTn 3emiuu). ['paduku 3aBUCMMOCTH OT BPEMEHHU IS
MPOCKLIHUHU YCKOPEHUsl, MPOEKIUU CKOPOCTH U KOOPAHUHATHI MPH
CBOOOJIHOM TaJICHNUHU TeJla IO BEPTUKAIN
16 CKOpOCTh PAaBHOMEPHOTO JIBIDKCHHS Tejla TI0 OKPYKHOCTH.

Hamnpasiienue ckopocTH.




@opMyna Ui BBIUNCICHUS CKOPOCTH YEPE3 PagnyC OKPYKHOCTH U
nepuoj oOpareHus:

2R
L=
T
L[eHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHHE. HaHpaBJ'IeHI/Ie

LEHTPOCTPEMUTENBHOTO ycKopeHus. Dopmyisia s BBIYHCICHUSA
YCKOPEHUS:

b
“=F
dopmyiaa, CBA3BIBAOMIAS IEPHUOJT M YACTOTY OOPAICHHUS:
1
V= —
T

Macca. IlnoTtHOCTH BelIECTBA. (DOpMy.]'Ia 151 BBIYUCICHUA
IIJIOTHOCTH:

_m

1.7
V
1.8 Cuna — BekTopHas ¢usznueckas enuunHa. CI0XKeHUE CHIT
1.9 SIBnenne nnepunu. llepsoiii 3akoH HproToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHarnpaB/ieHHOCTb BEKTOpa YCKOPEHHUSI Tella U BEKTOpa CHJIbI,
JEWCTBYIOIIECH HA TEJIO
BzaumoperictBue ten. Tperuii 3akoH HeroToHa:
1.11 F. P _P-I—Q
Tpenue nmokoss U TpeHue CKoabxkeHus. Dopmyna s BBIUKUCICHUS
MOJIYJISI CUJTBI TPEHHS CKOJTbKEHUS:
1.12 Fp=p-N

1.13

Hedopmanus Ttena. Ympyrue um Heynpyrue aedopmanuu. 3akoH
ynpyroi gedopmanuu (3akoH ['yka):

F=Ik-Al




BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUS:
my -my

F=G.-1 2
R -
1 14 CI/IJ'Ia TSXKCCTHU. YCKOpeHI/Ie CB06OI[HOFO ImaJacHUsI.

@dopmyna a8 BBIYUCIEHMS CUJIBI TSDKECTH BOJIM3M IMOBEPXHOCTH
3emnu: F = mg.

JiBmxenue miuanet Bokpyr Comnnia. [lepBast kocMudeckast CKOPOCTb.
HesecomocTts u neperpysku

Nwmnynbe Tena — BeKTOpHas (U3HYECcKasi BEINYUHA.

1.15 b=mo

Nmnynsc cucreMsl Ten. M3sMenenne umiyibca. MMiynsc cuiisl
3aKOH COXpaHEHUs UMITYJIbCA JUISl 3AMKHYTOM CHCTEMBI TEII:

1.16 P=mU, +im, U, =const

PeakTtuBHOE ABMKEHIE

Mexanunueckas padota. @opmyria A BBIYUCIEHUS PaOOTHI CUJIBI:

A=Fsooso

MexaHuueckast MOLTHOCTD:
1.17

v=24
r

Kunernueckas u noreHuuanbHas 3Heprus. opmyna ais
BBIYUCIICHUS KUHETUYECKON DHEPTUHU:

2
Teopema o kuHeTHuecko sHeprun. Gopmyia 1uisi BBIYUCICHUS
MMOTEHIMAJIBbHON YHEPTUH TEJA, IOIHATOTO
HaJ 3eMIIEH:

1.18

E,=mgh

Mexannueckas OHCPrus:
E=E,+E,

1.19 3aKOH coXpaHeHUsl MexaHudeckoi sHepruu. ®opmyna ais 3aKkoHa

COXpaHEHHUsI MEXAaHUYECKON YHEPTUU B OTCYTCTBUE CUJI TpeHUS: E =
const.

[IpeBpamnieHne MEXaHNYECKOW SHEPIUU IPU HAIMYHUH CHJIBI TPEHHUSL.

1.20 [IpocThie MeXaHU3MBI. «30JI0TOE IPABUIIOY» MEXAHUKH.




Peruar. Momenr cunsel: M - Fl.
YcnoBrue paBHOBECHS pblyara:

M +M, +..=0
[ToasuxkHbIN 1 HenoABMXKHBIHN O6510ku. KII/] mpocThix MEXaHU3MOB,

n= Anonesaas
A‘S&I‘IH‘E[EEE&H

1.21

JlaBiienue TBEpIOTO TENA.
@opmya AJid BBIYMCICHUS 1aBJICHHS TBEPAOTO Tela:
_F
P= G
JlaBnenue raza. ATMocgepHoOe aBlieHuUE.
I'mppocTtaTnyueckoe naBiIeHUE BHYTPHU KUJIKOCTH.
®opMya AJi BBIYUCICHUS TaBJICHUSI BHYTPU KUJKOCTHU:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBauyeckuii mpecc

1.23

1.24

1.25

3akoH Apxumena. P@opmyna Uil ONPEICICHUS BBITATKUBAIOMIEH
CUJIBL, IEHUCTBYIOILIEH HA TEJO, MOTPYKEHHOE B KUJIKOCTh WJIU Ta3:

Fa =pgV

VYcnoBue nnaBanus Tena. [1naBanue CYAOB U BO3AYXOIIJITAaBAHHC

Mexanuueckue KonebaHua. AMIUIMTYAa, TEPUOJ U 4YacToTa
kojeOanuii. @opmyiia, CBA3BIBAIOIIAS YACTOTY M MEPUOJI KOJICOAHUIA:

MaremaTtnueckuii U NPy KUHHBIM MasTHUKU. [IpeBpalenue sHepruu
MIpU K0JIeOATEeIbHOM JIBU)KCHUU

1.26

3aryxaromue kojaedanus. BeiHyX1eHHble konebanus. Pezonanc

1.27

Mexannueckue BosHbL. [IpononpHbIe U nonepedHsle BOJIHBL. J{nnHa
BOJIHBI U CKOPOCTb PaCIpPOCTPAHEHHUsI BOJIHBI:

b=v-T

1.28

1.29

3Byk. ['poMKOCTh U BbICOTa 3ByKa. OTpakeHUE 3BYKOBOM BOJHBI HA
rpaHuiie AByx cpen. Mudpa3Byk u ynbTpa3Byk

IIpakmuueckue pabomul

N3mepenne cpegHen IUIOTHOCTH BEWIECTBA; APXMMEIOBOM CHJIbL;
KECTKOCTH MPYKUHBI; KOAPPHUIIMEHTA TPEHUSI CKOJIBXEHHUS; PabOThI
CHUJIBI TPEHHSI, CUJIBI YIIPYTOCTH; CPEAHEN CKOPOCTH JIBIXKEHHS OpyCcKa
M0 HAKJIOHHOM MJIOCKOCTH; YCKOPEHHs OpycKa MpHU ABUKEHUU IO




1.30

HAaKJIOHHOM  IUIOCKOCTH; YacTOTBl M  Tepuojia  KosieOaHMit
MaTeMaTHYeCKOr0 MasTHHKA; YacTOThl W Tepuoja KoJiebaHui
MPYKUHHOTO MAasiTHUKA; MOMEHTA CHJIbI, JICHCTBYIOIETO HA pbIYar;
paboThl CHJIBI YNPYTrOCTH TpU TMOABEME TIpy3a C TOMOIUIBIO
HEMOJIBYKHOTO 0JIOKA; pabOThI CHJIBI YIIPYTOCTH MPHU MOABEME TPy3a
C MIOMOIIIBIO TIOJIBUYKHOTO OJIOKA.

HccnenoBanne 3aBUCHUMOCTH apXUMEIOBOW CHJIBI OT 00BEMa
MOTpyKEHHOM YaCTH TeJa U OT IJIOTHOCTHU JKUJIKOCTH; HE3aBUCUMOCTH
BBITAJIKUBAIOUIECH CUIIBI OT MacChl Tea; CHIIbI TPEHUSI CKOJIBKEHUS OT
CHJIbl HOPMAJBHOTO JABJIEHUS U OT pojJa MOBEPXHOCTU;, CHIIBI
YIOPYTrOCTH, BO3HHUKAIOUIEH B MPY>KHUHE, OT CTENEHU AePopMaiiviu
MPYKUHBI, YCKOpEHUs Opycka OT yrjla HaKJIOHA HaINpaBJISIONIEH;
nepuoa (4acToThl) KoieOaHU HUTSHOTO MasiTHUKA OT JJIUHBI HUTH;
neproja KosieOaHWM MPYKUHHOTO MasTHHUKAa OT Macchl Tpy3a U
KECTKOCTU TPYNKUHBI; HCCIEIOBAHUE HE3ABUCUMOCTH TEepHOaa
KoJjieOaHUl HUTSHOTO MasgTHHUKA OT Macchl rpy3a. [IpoBepka ycmoBus
paBHOBECHS pbIyara

Dusuueckue A61eHUs 8 NpUpode. IPUMEPHI ABUKEHUS C Pa3TUUYHBIMU
CKOPOCTSIMH B JKHBOW M HEXKMBOM IPUPOJE, ACHCTBUE CUIIBI TPEHUS B
IPUPOAE W TEXHUKE, MPWIMBBI W OTJIUBBI, JBHKEHUE IUIAHET
ConHEeYHOUM CUCTEMBI, PEAKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB,
pelYary B TeEJI€ YEIOBEKa, BIMSHUE aTMOC(EpHOro NaBICHHS Ha
KUBOM OpraHusM, MJIaBaHue pbI0, BOCIPUATHE 3BYKOB KHUBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHE BOJIHBI, IlyHAMH, X0

1.31

2.1

2.2

Texnuueckue ycmpoiucmea: CHOHAOMETP, JATYUKU TOJOKEHHUS,
pacCTOSIHUA M YCKOPEHHS, AMHAMOMETp, MOJILIMIHUKH, PaKEeTHhI,
phluar, MOJABWKHBIA M HETOJIBIKHBIA OJIOKH, HAKJIIOHHAS TIJIOCKOCTD,
MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCYIbI, YCTPOMCTBO
BOJIOTIPOBOJIAa, THUJIPABIMYECKUI TMpecc, MaHOMETp, Oapomerp,
BBICOTOMED, MOPILIHEBOM HACOC, apeOMETpP, 3XO0JIOT, UCIOJIb30BAHUE
yIIbTPa3ByKa B ObITY U TEXHUKE

TEITJIOBBIE ABJIEHUA

OCHOBHbBIE  TIOJIOKEHUS ~ MOJICKYJISIPHO-KUHETUYECKOW  TEOpUH
CTpoeHHMsI BemecTBa. Mojenu TBEPAOTo, JKUAKOTO U ra3000pa3HOro
cocTosiHUH BemiecTBa. Kpucrammnueckue u aMmopQHblie Tena

JIBmkeHue vactul BemecTBa. CBA3b CKOPOCTU JIBUKEHUS YaCTHUL] C
Temneparypoil. bpoyHoBckoe aBmxenue, Auddysus

2.3

CMmaunBaHHE U KalUJIAPHBIC ABJICHUA

2.4

TemnoBoe pacmiMmpCHUC 1 CKATUC

2.5

TemnoBoe PaBHOBECHUC

2.6
2.7

BuyTtpennsisi sHeprus. Pabora u Teruonepeaada Kak CHOCOOBI
VU3MEHEHUs BHYTPEHHEW DHEpruu

BI/II[LI TCIIonepcaavn: TCrjIonpoBOJHOCTh, KOHBCKIHSA, N3JTYUYCHUC




2.8

2.9

HarpeBanue m oxnaxaenue ten. KoamyecTBO TEIUIOTHI. Y AelbHAA
TEIUIOEMKOCTD:

O=cm(t,—1)

3aKOH COXpaHECHHsS HSHEPrUU B TEIUIOBBIX Mpolleccax. YpaBHEHHUE
TEJIOBOT0 OaaHca:

O +0, +..=0

2.10

Hcnapenne n koHumeHcanus. l3mMeHeHue BHYTpPEHHEH HHEPIUH B
IIpoLecce UCITapeHUs U KOHIeHcauuu. Kunenue sxukoctu. Y genpHas
TeruioTa napoodpaszoBanus: L = Q/m

2.11

BrnaxnocTs Bo3ayxa

2.12

2.13

2.14

2.15

2.16

2.17

[InaBnenne u kpucramusanus. Mi3sMeHeHne BHyTpEHHEN D HEPTUH IIPH
IJIABJICHUN U KPUCTAJIU3ALUU. Y AelIbHAs TEIUI0TA IIJIaBJICHUS :

0

m

BHyTpeHHsI1 SHEprus CropaHus TOIUIMBA. YJElbHas TEIUIOTa
CropaHus TOIUIMBA: ¢ = Q/m

[Mpunnuner  pabotel  TermoBbix naBurateneit. KIIJ[ TemmoBoro
JIBUTATEJIS

Ipaxmuyeckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAJUIMYECKOrO LIMJIMHAPA;
KOJIMYECTBA TEIJIOTHI, OJIYYEHHOTO BOJAOW KOMHATHOM TeMIEPATYPhI
(bUKCUPOBAaHHON MAacChl, B KOTOPYIO OIYIIEH HArpeTbiil IMWIMHJD;
KOJIMYECTBA TEIJIOTHI, OTAAHHOTO HArpeThiM IWIMHAPOM, IOCIE
OMYCKaHUs €ro B BOJy KOMHATHOW TeMIlepaTyphl; OTHOCUTEIbHOU
BII&XXHOCTH BO3/lyXa; YJEIbHOM TEIUIOTHl IUIaBJICHUS JbJA.
UccnenoBanne wW3MEHEHHs] TeMIEepaTypbl BOAbl TMPU Pa3IUYHBIX
YCJIOBUSX; SBJICHHUS TEIJIOOOMEHA TpPH CMEIIMBAHUHU XOJOMAHOU M
ropsiuei BOJIbI; Ipoliecca UCHapeHust

Qusuueckue s61eHUs 6 nNpupode. TNOBEPXHOCTHOE HATSIKCHHE H
KanWUISIPHBIE SBJICHUS B IPUPOJE, KPUCTAILIIBI B IPUPOAE, U3TyUEHUE
Comnnia, 3aMep3aHue BOJ0EMOB, MOPCKHE Opu3bl; 00pa3oBaHKE POCHI,
TyMaHa, uHesl, CHera

Texnuueckue ycmpoticmea: KanwuIApbl, MPUMEPHI UCIOIb30BAHUS
KpUCTAJJIOB, >KMJIKOCTHBI TEepMOMETp, JaTYMK TEMIEpaTyphl,
TEPMOC, CHCTEMA OTOIJIEHUS JIOMOB, THTPOMETPBI, INCUXPOMETP,
napoBas TypOuHa, IBUTaTeNIb BHYTPEHHETO CTOPAHHUS




3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onexktpu3zauus Ten. J[Ba Buja 3J€KTPUUECKUX 3apsI0B
3.2 B3aumopeiictBue 3apsikeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs AIEKTPUUYECKOTO 3apsiaa
Onektpuueckoe mnojie. HanpspkEHHOCTh  3IEKTPUYECKOro  MOJIS.
34 [TpuHIMO Cynepro3uiuy AIEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM
YPOBHE)
35 Hocurenu snexrpuyeckux 3apsaoB. JlelcTBUE dIEKTPUYECKOrO TOJIA
' Ha 3JeKTpudeckue 3apsasl. [[poBOAHUKH U TUAIEKTPUKHU
[TocToAHHBIN 27EKTPUYECKUN TOK. JIEHCTBUSA JIEKTPUUYECKOTO TOKA.
Cuna Toka. Hanpsixenue.
3.6 I=q/t,U=A/\
DJIEKTPUYECKOE  CONPOTHUBJIICHHE.  YJCIBHOE  DJIEKTPUUYECKOE
3.7 CONPOTHUBIICHHE:
' R =pl/S
38 3akoH Oma Ju1s yyacTka nekrpudeckon uenu: I = U/R
ITocnenoBaTenbHOE COEIUHEHHUE IPOBOAHUKOB:
1, =1, U=U,+U,. R=R +R,
3.9 [TapasutenbHOE coeAMHEHNE TPOBOJAHUKOB PABHOI'O COITPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 -
CMeliaHHble COETMHEHUSI IPOBOIHUKOB
310 Pabota u MomHOCTH 3nekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenna:
2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE MOJI€ NPSMOrO MPOBOJHHMKA C TOKOM.
) JIvHUYM MarHUTHOM UHIYKIUU
313 MarnutHOoe 1OJ€ TOCTOSHHOIO  MarHuta. BsauMmopeicrtaue
) MOCTOSIHHBIX MAarHuTOB
3.14 JlelicTBMEe MarHUTHOIO MOJIsI HA IPOBOJHUK C TOKOM
315 OmnbiTel @apanes. SBieHue AMeKTpOMarHuTHOM MHAYKUuu. [IpaBuno
’ Jlenmna
3.16 IIpakmuueckue pabomoi




3.17

W3mepenne 3IIeKTpUIecKoro COMPOTHBIICHUS PE3UCTOPA; MOITHOCTH
AIIEKTPUYECKOTO TOKa; Pa0OTHI AJICKTPUIECCKOTO TOKA.

HccrnenoBanne 3aBHCHUMOCTH CHJIBI  TOKA, BO3HHKAIOIIETO B
NPOBOJHUKE (PE3UCTOPHI, JIAMIIOUKA), OT HAINPSDKCHUS Ha KOHIIAX
TPOBOJTHUKA; 3aBHCHUMOCTH COTIPOTHBIICHHUS OT JUIMHBI MPOBOTHHKA,
TUTOIIAN €TO MOTIEPEYHOTO CEUCHHSI U YISIBHOTO COPOTHBIICHUSI.
[IpoBepka mpaBWia [UIS DJICKTPUYSCKOTO HAMPSHKCHHUS — TIPU
MOCJICIOBATEILHOM COCIMHEHUU TPOBOJIHHUKOB; TPABWIIA JJIS CHIIBI
AJIEKTPUYECKOTO TOKA MPH MapauIeIbHOM COSTMHCHUN TIPOBOTHUKOB
(pe3ucTopsl U JTaMIIOYKa)

Qusuueckue s61€HUA 6 Npupode. DICKTPUUECKUE SIBICHUS B
atMoc(epe, 3IEKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE II0JI€
3emiu, Jpeid MoIoCcCOB, POJIb MArHUTHOTO MOJS Ui KU3HU Ha
3emuie, MOJISIPHOE CUSIHUE

3.18

3.19
3.20
3.21
3.22
3.23

3.24

Texnuueckue ycmpoticmea: SIEKTPOCKOIN, aMIEPMETpP, BOJBTMETD,
peocTar, CUETUYUK DJIEKTPUUECKON 3HEPIUH, JIEKTPOOCBETUTEIbHBIE
npuoopHI, HarpeBaTEIbHbIE AIIEKTPONPHOOPHI (mpumepsl),
JIEKTPUUECKUE peOXpaHUTENH, 3JIEKTPOMArHumT,
3JIEKTPOJBUTATENb IOCTOSHHOTO TOKA, FeHEPaTOpP MOCTOSHHOTO TOKa

DnekTpoMarHuTHbIe BOJIHBL. [1IKkana 351eKTpOMarHUTHBIX BOJIH
JlyueBast Mozens cBeta. [IpsmonuHeitHoe pacpocTpaHeHre cBeTa
3akoH oTpaxkeHus cBeta. [1nockoe 3epkaiio

[Ipenomiienne cBeTa. 3aKOH PEIOMIIEHUS CBETa

Jucnepcus cera

Jlunza. Xox nydern B JmH3e. PDOKYCHOE pACCTOSHUE JIMH3bI.
OnTuueckas cuia JuH3bl: D = 1/F

3.25

I'na3 kak ontuueckas cucreMa. OnTuueckue npudopsl

3.26

3.27

IIpaxmuyeckue pabomul

###Par#HlI3MepeHne  ONTUYECKOW CUJIBI  COOMpAIONIeil  JTUH3HI;
(hOKYCHOTO pacCcTOSIHUS COOMPAFOIICH JTMH3HI (ITO CBOWCTBY paBEHCTBA
pa3MepoB MpeaMeTa U N300pakeHus, KOTAa IPEeIMET PACIIOIOKEH B
IBOMHOM (hoKyce), moKa3aTelis MPeIOMIICHHS! CTEKIIa.
###Part#Ht#lIccnenoBanue cBOWCTBa M300paKECHUS, MOJYYSCHHOTO C
MOMOIIIBbIO COOMPAIOIIEH JTMH3BL, U3MEHEHHs (DOKYCHOTO PacCTOSHUS
JBYX CIIO)KCHHBIX JIMH3; 3aBUCHUMOCTH yTJia MPEIOMIICHUSI CBETOBOTO
Jy4a OT yTJjla MaJeHUs Ha IPAHULIE «BO3AYX — CTEKIIO»

Quzuueckue saenenus ¢ npupode. 3atmenus ConHua u JlyHsl, 1BeTa
TeJ, ONTHYECKUe siBIeHuss B armocdepe (uBeT Heba, pedpakuus,
paayra, MUpax)

3.28

Texnuueckue ycmpoticmeéa: OYKHM, TIE€PUCKON, (oToammapar,
ONTUYECKHUE CBETOBO/IBI

KBAHTOBBIE ABJIEHUA




PanuoaktuBHOCTh. Anb(da-, Oera-, ramma-uznydenus. Peakuuu

4.1
anbda-u OeTa-pacmaaa

49 Omnwitel Pesepdopaa mo paccesnuto anbda-yactuil. Ilnanerapuas
MOJEJIb aTOMa

4.3 CoctaB aToMHOrO siapa. M30Tomnsl

4.4 [Tepuon nmonypacnaja aTOMHBIX SIJIEP

45 SnepHble peakinuu. 3aKOHbI COXPAaHEHMs 3apsS0BOIO M MacCOBOIO
qucen
Qusuueckue s61eHUs 8 Npupooe. €CTECTBEHHBIN pPaJIHOaKTUBHBIN

16 dbon, KOCMHHECKHE JIyH, PajMOaKTHBHOE H3IIydeHHE NPHPOAHBIX
MUHEpAJIOB, JEHUCTBHE PAAMOAKTUBHBIX H3IYUYECHUU HA OPTraHU3M
YeJI0BeKa

47 Texunuueckue  ycmpoucmea:  CHEKTPOCKON,  WHAWBUIAYaJIbHBIN

J03UMETp, Kamepa BuibcoHa, siiepHas sHepreTuka




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
HNPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYHEHUKA

» ®usnka: 7-i kiacc: 6a30BbIM YpOBEHb: YUeOHUK; 3-€ U3aHue, nepepaboTaHHoe
[lepsimkun .M., Banos A.U. AkunonepHoe o0mectBo «M3m1arenscTBo
«IIpocBemenue»

» Gusuka: 8- kiacc: 60a30BbIM YPOBEHDb: YUECOHUK; 3-€ U3/IaHHE, IepepaboTaHHOE
[Teperimkun .M., BanoB A.W. AxunonepHoe obmiectBo «M31aTenbcTBO
«IIpocBemenune»

» Gusuka: 9-i kiacc: 6a30BbIM YPOBEHb: YUECOHUK; 3-€ U3/IaHHE, TIepepaboTaHHOE
[Teperimkun U.M., I'ytauk E.M., UBanoB A.W. u ap. AKITmoHepHOE 0OIIECTBO
«3marensctBO «lIpocBenieHue»

METOAUYECKHE MATEPUAJIBI IJIS1 YYUTEJIA

1. H. B. ®unonosny. ®usnka. 7 kitacc. Metoaguueckoe mocooue.

2. E. M. I'ytHuk, O. A. UepnukoBa. ®uzuka. 9 knacc. Meroanueckoe nocodue.

3. H. B. ®unonoBuy, E. M. I'yrHuk. ®usnka. 7-9 kimaccel. MeToauueckoe mocooue.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
UHTEPHET

1. http://school-collektion.edu/ru, «Enunas xomnekuus mupoBbIX 00pa3oBaTEIbHBIX
pecypcoB»

2. http://windows.edu/ru, «kEquHoe okHO J0CTYyIa K 00pa3oBaTeIbHBIM PECYpPCamM»
3. http://fcior.edu.ru, http://eor.edu.ru, «®enepanbHblii HEHTP UHYOPMAIIMOHHBIX
00pa30BaTENIbHBIX PECYPCOB

4. http://www.ndce.edu.ru, Karanor yueOHbIX U31aHUH, YIEKTPOHHOTO
000pyAOBaHUS U IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB I 0OILIEro
oOpaszoBaHus

5. http://www.portalschool.ru, lIIkonsHbI# TTOpTaN

6. http://www.ict.edu.ru, @enepanbpubiii nopran «ubopmanmonHo-
KOMMYHHUKallMOHHbIE TEXHOJIOTUU B 00pa30BaHUN

7. https://media.prosv.ru/content/?subject=22 klass=1, Meauareka [IpocBenienus
8. https://marketplace.obr.nd.ru/library/lessons?filter_class=1 filter_subject=14,
O6pazoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickas aneKTpoHHasH IKOJIA
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