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MNOACHUTEJIBHASA 3AIINCKA
[Iporpamma mo ¢u3uKe Ha YpOBHE OCHOBHOTO OOIIETO OOpa3oBaHUsl COCTaBJIEHA Ha
OCHOBE TOJIOKEHUH U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHs Ha 6a30BOM YPOBHE OCHOBHOM
obOpazoBatenbHOM mporpammel, npenacraBieHHbix B GI'OC OO0, a takxke ¢ ydéToMm
benepanbHOil pabouel mporpammbl BocniuTanusi 1 KoHieniuu npemnojaBanust yueOHOro
npenmMera «Duzukay.
CopepxaHue mporpamMmbel 1O  (U3MKE HAmpaBlIeHO Ha (HOpPMHpPOBAHUE
€CTECTBEHHO-HAYyYHOI IPaMOTHOCTH OOYYAIOIIMXCS M OpraHU3aLUI0 U3YyYeHHUsS PU3UKH Ha
JEeSITENbHOCTHOM OcHOBE. B mporpaMme 1o pusuke yduThIBatOTCSl BO3MOKHOCTH y4eOHOTO
npeametra B peanm3aniun TpedboBanuidi ®I'OC OOO k mIaHHpPyEeMbIM JTHYHOCTHBIM U
METanpeIMETHbIM  pe3yJibTaTaM O0Oy4YeHHs, a TakKe MEXKIPEAMETHbIE CBS3U
€CTECTBEHHO-HAYUHbIX yUeOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIIEro o0pa3oBaHusl.
[Iporpamma mo (u3MKe yCTaHABIMBAET paclpeielieHue yuyeOHOro marepuaia 1o
rojgam obyueHus (1o KjiaccaM), peajgaraeT NpUMEpPHYIO MMOCIEI0BATENbHOCTh U3yUEHUs
TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COJEPKaHUS U Y4ETE€ BO3PACTHBIX
0COOEHHOCTEH 00YYarOIIMXCS.
[Tporpamma mo ¢Qusuke pazpaboTaHa ¢ IENbIO OKa3aHUS METOIUYECKOM MOMOIIN
YUUTENIO B CO3JJaHUH paboyeil IporpaMMbl 10 y4eOHOMY MIPEIMETY .
®dusuka SBISETCS CHUCTEMOOOPA3yIOUIUM JMJiI €CTECTBEHHO-HAYYHBIX YUYeOHBIX
MPEeIMETOB, MOCKOJIbKY (DHM3MUECKHe 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB M SIBIICHUH,
U3y4aeMbIX XUMUEH, Onoaoruei, acTpoHoMHUel U pu3nyeckoil reorpadueil, BHOCUT BKJIaJ
B €CTECTBEHHO-HAYYHYIO KapTHUHY MUpA, MPEJOCTaBiseT Haumbojee SICHble 00pasiibl
NPUMEHEHHs] HAyYHOTO METOJa MO3HaHUs, TO €CTh Cloco0a MOITY4YeHHs JOCTOBEPHBIX
3HAHUU O MHpE.
Onmna w3 TIaBHBIX 3a7ad  (u3nueckoro oOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHusl COCTOUT B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHOU rPaMOTHOCTH M MHTEpeca
K HayKe y 00y4aronuxcsi.
Nzyyenne ¢u3nku Ha 06a30BOM YpOBHE MpEANoJaraeT OBJAJeHHE CIeAYIOUUMHU
KOMIIETEHTHOCTAMH, XapaKTePU3YIOIMMHU €CTECTBEHHO-HAYYHYIO0 TPAMOTHOCTD:
® Hay4HO OOBSICHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYUYHOI'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JAHHBIE W HUCIOJb30BATh HAy4YHBIE JI0KA3aTEJbCTBA
JUTSI TIOJTYYEHHS BBIBOJIOB.
[enu n3yyeHus: pU3MKM Ha ypOBHE OCHOBHOTO 00I1Ier0 00pa30BaHUs ONPEIEICHbI B
Konuenuuu mnpenogaBanus ydeOHoro mnpeamera «®Puszuka» B 00pa3oBaTENbHBIX
OpraHu3anusax Poccniickon denepauuy, peanusyromux OCHOBHBIE
oOmieoOpa3oBaTeNibHbIE  MpPOTpamMMbl,  yTBepkACHHOW  pemenuem  Komeruun
MunuctepcrBa npocsemieHus: Poccuiickort ®eneparuu (mpotokoi ot 3 nekadbps 2019 r.
No TTK-4BH).
ey u3yvyeHust pu3uKM:
e MpuoOpeTeHHe MHTEepeca U CTPEMJICHUSI 00y4arouMxcs K HAyYHOMY HM3y4YEHUIO
IPUPOJIBI, PA3BUTHE UX MHTEIJIEKTYyaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

® pa3BUTHE MPEACTABICHUM O HAy4YHOM METOJE NO3HAaHUS U (POPMUPOBAHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SBIICHUSM;

e (opmupoBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa H3yYeHHS OCHOB
CTPOCHHS MaTepuu U (PyHIaAMEHTAIBHBIX 3aKOHOB (DH3UKU;



e (opmupoBaHue TmTpeACTaBICHUM O poilu (GU3UKU [UIsI Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU W TEXHOJIOTUH;

® pa3BHUTHE INPEACTABICHUNA O BO3MOXHBIX cepax Oyayuiel npodeccuoHanbHON
NESITENBHOCTH, CBSI3aHHOM C (PM3UKOMU, TOJATOTOBKA K JajbHEHIIeMy 00yYeHHIO B
ATOM HaIlPaBJICHUU.

JlocTrkenue 3TUX LieJied NporpaMMsbl 10 (PU3MKE HA YPOBHE OCHOBHOTO OOILIEIro

o0Opa3oBaHusi 00eCIeuynBaeTCs PEIICHUEM CIIeIYIONUX 3a1aY:

e TMpuoOpeTeHHe 3HAHUN O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAaHUYECKUX,
TETUIOBBIX, SJIEKTPUIECKHIX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSX;

e [puUOOpPETEHHE YMEHHUH OINUCHIBATH U OOBICHATH (PU3MUECKHE SBICHUS C
HCIIOJIb30BAHUEM IOJTYYCHHBIX 3HAHUMH;

® OCBOCHHME METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 33724 C UCTIOIb30BAHUEM
($u3nIEeCKNX MOJIeNIel, TBOPUECKUX U MPAKTHKO-OPUECHTHPOBAHHBIX 33]1a4;

® Dpa3BUTHE YMEHHWI HAOMIOAAaTh MPHUPOAHBIC SBICHHUS W BBIOJIHATH OIIBITHI,
nabopaTtopHbie pabOoThI U HIKCIIEPUMEHTAIBHBIE UCCIIEI0BAHUS C HCTIOIb30BaHUEM
U3MEPUTENbHBIX MPUOOPOB;

e ocBoecHHE NpUEMOB paboThl C wuHPopManuend (GU3UIECKOro CoJep:KaHus,
BKJTIIOYasi WHQPOPMAIMIO O COBPEMEHHBIX JOCTIDKEHUSX (QHU3UKU, aHAIA3 |
KPUTHUYECKOE OIlCHUBaHWE UH(POPMAIIUU;

® 3HAKOMCTBO co cdepamu TpodeccHoHANTBHOW AEITENbHOCTH, CBS3aHHBIMU C
(GU3NKON, U COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMU Ha JOCTH)KCHHUSIX
bu3znueckoi HayKu.

Ha wusyuenune ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleqo), B 8 Kiacce
— 68 yacoB (2 yaca B Henento), B 9 knacce — 102 gaca (3 gaca B HEEIIO)

[Ipennaraemplii B mporpaMme 1o pu3MKe nepedeHsb J1abopaTOPHBIX pabOT U OIMBITOB
HOCHUT PEKOMEH/IaTeNIbHBIN XapaKTep, yUUTeNb JeNIaeT BIOOP MPOBEICHUS
1a00paTOpHBIX pabOT U OMBITOB C YYETOM UHANBUAYAIbHBIX OCOOCHHOCTEN
0o0y4aromuxcs, CUCKa HKCIIEPUMEHTANIbHBIX 33/1aHUM, TTPe/IjlaraéMbIX B paMKax
OCHOBHOT'O TOCYJIApCTBEHHOTO dK3aMeHa Mo (pu3uke.



COJAEPKXAHUE OBYYEHUSA

7 KJIACC
Paznen 1. ®u3uka u eé poJib B IO3HAHUYN OKPY KAIOIIEro MUpa.
®duszuka — Hayka o npupone. fBneHus npuponpl. Dusmyeckue SABICHUSA:

MEXaHUYECKHE, TEIIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznyeckue BeIMUUHbL. M3Mepenne ¢puznyeckux BeanuuH. Ouznyeckue npuoophl.
[TorpemHoCcTh U3MepeHU. MexTyHapoaHas CUCTEMA €ANHUILI.

Kak ¢usuka wu  japyrue  eCTECTBEHHbIE  HAyKM  M3y4YalOT  M[PUPOIY.
EcTtecTBeHHO-HAyUHBII METOJ MO3HaHUs: HabJ0/IeHne, TOCTAaHOBKA Hay4YHOT'O BOIPOCa,
BBIIBIDKCHHE THIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUINOTE3, 00BICHEHHE HAOII0/1aeMOT0
apieHus. Onucanue PU3NUeCcKuX sIBJICHUN C TTOMOIIBIO MOIECH.

Jemoncmpayuu.

1. MexaHuueckue, TEeIUIOBbIE, YIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBIICHMUS.

2. ®usnueckwe NPUOOPHI W TMPOIEAypa MPSAMBIX HW3MEPEHUH aHAJIOTOBBIM U

U (pPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimel.
OmnpeneneHue EHbI ANIEHUS IKaJIbl U3MEPUTEIHHOTO MIPUOOpAa.
N3mepenue paccTossHUN.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeNa.
Ornpenenenue pa3sMepoB MajbIX TEN.
N3mepenue temmepatypsl IPU MOMOIIH KUAKOCTHOTO T€PMOMETpa U JaT4HUKa
TEeMIIepaTypHhl.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUTIOTE3BI: JATHHOCTh MONETA MIAPHKA,
MYIIEHHOTO TOPU30HTAILHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA MyCKa.

Paspnen 2. [lepBoHayaibHbIe CBEACHUSI O CTPOCHUH BellecTBA.

CrpoeHne BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKA3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BELIECTBA.

JIBm>xeHue yactull BemecTBa. CBs3b CKOPOCTH JBMXKEHHUS YACTHUIL C TEMIIEPATYPOil.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumoaeiicTBue YacTuIl BEIIECTBA: MPUTHKEHUE U
OTTAJIKUBAHHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, >KUJIKOCTEM U TBEPABIX
(kpucTamnueckux ) Tes. BzanMocBs3b MeK Ty CBOMCTBAMH BEILIECTB B Pa3HBIX arperaTHhIX
COCTOSIHUSIX M HMX aTOMHO-MOJEKYJSpHBIM cTpoeHneM. OCOOEHHOCTH arperaTHhIX
COCTOSTHUU BOJIBI.

Jemoncmpayuu.

1. HabGmoneHue 6poyHOBCKOTO IBUKEHUS.

2. Ha6nrogenue muddysum.

3. HaGnronenwe siBieHUi, OOBSCHSIOMUXCS TPUTHKEHUEM WIH OTTAIKHBAHUEM

YaCTHUI] BEILIECTBA.

Jlabopamopnuie padomut u onvimeol.

1. Ouenka quameTpa aroMa METOJIOM PSIOB (C UCIIOJIb30BaHueM (GoTorpaduii).

2. OnbIThl IO HAOTIOACHUIO TETIOBOTO PACUIUPEHHSI Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO TMPUTSKEHUSI.

Paznen 3. /IBu:keHHe ¥ B3aUMOAeHCTBHE TeJl.

Mexanuueckoe ABWKeHHUe. PaBHOMepHOE U HepaBHOMEpHOE JBUkeHUEe. CKOPOCTb.
Cpenusisg CKOpOCTh TP HEPABHOMEPHOM JIBUKEHUU. Pacuér myTH 1 BpeMEHU JBUKEHUS.

ARl A



SIBnenue nHepuuu. 3aKOH MHEpLUU. B3anMoeicTBre Tl Kak MpUYMHA U3MEHEHUS
CKOpOCTH JBWKEHHUS Tell. Macca kak Mepa uHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBsi3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B elMHUIIe 00bEMa BElIeCTBa.

Cuna xak xapakTepuCTUKa B3auMmojeicTBusa Ten. Cuna ynpyroctd u 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBI0 TUHAMOMETpA. SIBIeHNEe TATOTEHUs U cuiia Tsbkectu. Cuna
TSDKECTH Ha Apyrux mianerax. Bec tema. HeBecomocts. CrioxkeHue cujl, HaIpaBIEHHBIX
10 oJ1HOM npsimoil. PaBHoaelicTBytomas cuil. Cuna TpeHus. TpeHue cKoJbXeHUs U TpEHNe
nokosi. TpeHue B mpupoJie U TEXHUKE.

Jemoncmpayuu.

HabumroneHrne MexaH4ecKoro JBUKEHUS Tela.
N3mepeHune CKopocTH MPSIMOJIMHEMHOTO IBHUKEHUS.
HaGnronenuve sBieHus: HHEPIUU.
HabmroneHre n3aMeHeH sl CKOPOCTH MPU B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc MO B3aUMOAEHCTBUIO TEI.
Crno)xeHue Cuil, HalpaBJICHHBIX MO OJTHOM MPSIMOiA.
ﬂaﬁopamopubw pabdomut u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO MABWXKEHHS (IIapuka B >KHUIKOCTH,
MOJICNIH JIEKTPUUECKOTO aBTOMOOUJIS U TaK Jajee).
2. OmnpeneneHue CpeaHE CKOPOCTH CKOJBKEHHS Opycka WIM IIapuKa IIo
HAKJIOHHOM TIJIOCKOCTH.
OnpeneneHne MIOTHOCTUA TBEPAOTO TENa.
4. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb pacTskeHus (nedopmanun)
MPY>KUHBI OT NPUIIOKEHHOMN CHUIIBL.
5. OmnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI TPEHHSI CKOJIBXKEHHUS OT Beca
TeJla U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. /laBiieHue TBEPABIX TeJl, dKMAKOCTE U ra3os.

Hasnenne. CriocoObl yMEHBIICHUS W YyBEJIMYEHHUs JaBlieHus. JlaBneHue rasa.
3aBUCHUMOCTD JIaBJICHHS Ta3a OT 00bEMa, TemnepaTypsl. [lepenada naBienus: TBEPIBIMU
TeJlaMH, >KUIKOCTIMH U razamu. 3akoH [lackans. IlHeBMaruyeckue MaIUHBI.
3aBUCUMOCTD JaBJICHHUS JKUJIKOCTH OT TayOuHbl. [wapocraruueckuii mapasokc.
CooOmiarontuecs cocyabl. ['uapaBinyeckue MEXaHU3MBbI.

Atmocdepa 3emau u armocdepHoe JgaBieHue. [IpUUMHBI CYIIECTBOBAHMS
BO3IyIITHOUM 00onouku 3emun. OnbiT Toppuuennu. M3amepenne armochepHOro AaBiICHUS.
3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BBICOTHI Haja ypoBHEM Mops. [Ipubopsr mis
U3MEPEHUST aTMOC(HEPHOTO JaBIICHUS.

JlercTBue XKUAKOCTM M ra3a Ha IMOTPYyKEHHOE B HHUX TeO. BeITalKHMBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIABJICHUS Ta3a OT TEMIEPATyPhl.

Ilepenaua naBieHUs )KUAKOCTHIO U Ta30M.

Coo01aroniecs: CoCy/ibl.

['mapaBnuueckuii mpecc.

[TposiBeHue aecTBUs aTMOC(HEPHOTO 1aBICHUSI.

3aBUCHUMOCTD BBITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOTpY:KEHHOM 4YacTU Teja U
MJIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM JKUIKOCTH.
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8. VYcioBue 1utaBaHus TeJ: TUTABAHWE WIIM TMOTPYKCHHWE TEI B 3aBUCHUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnuie padbomut u onvimel.

1. HUccrnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMaA MOTPYyXKEHHOU B
KUJKOCTh YaCTH TeJa.

2. OrmpepeneHue BHITATKUBAIONICH CUITBI, JCHCTBYIONIEH Ha TeNO, MOTPYKEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJTKHBAIOIICH CHWIIBI, JEHCTBYIOIICH Ha TEJIO B
KUJKOCTH, OT Macchl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKHUBAIOMICH  CHJIBI,
JIEUCTBYIOIIEH Ha TEJO B )KUIKOCTH, OT 00bEMa MOTPY>KEHHON B )KUIKOCTh YaCTH
T€Ja U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U ONpeeeHue e
Irpy30II0ABEMHOCTH.

Paspnen S. Padora 1 MOIIHOCTB. JHEPrusi.

Mexannueckas pabora. MOIIHOCTb.

[IpocThie MEXaHU3MBI: pblYar, OJI0OK, HAKJIOHHAS TIOCKOCTh. [IpaBuio paBHOBeCHS
peiuara. IlpuMeHeHue mpaBuia paBHOBECHsSI pblyara K OJIOKY. «30JI0TOE IPaBUIIO»
mexanuku. KIT/1 mpocTeix Mmexannu3moB. [IpocTbie MeXaHNU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckas 1 noteHuuanbHas sHeprusd. [IpeBpamienue
OJIHOTO BHJ1a MEXAHUYECKON DHEPTUU B IPYTOW. 3aKOH COXPAHEHHUSI DHEPTUN B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepbl NPOCTBIX MEXAHNU3MOB.

Jlabopamopnuie pabomst u onvimel.

1. Ompenenenue paboThl CHIIBI TPEHUS IMPH PABHOMEPHOM JBUKEHUHU Teja IO

TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HUccnenoBaHue ycliOBUN paBHOBECHS phlyara.

3. Usmepenune KIIJ[ HakIOHHON MIOCKOCTH.

4. VI3yueHue 3aKOHA COXpaHEHUS] MEXaHUYECKON SHEPIHH.

8 KUIACC

Pa3nen 6. TenoBble siBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOEHHUSI BEILIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKYJI. OIBITHI, OATBEPKAAFOIINE OCHOBHBIE ITOJI0KEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.

Mopnenn  TBEPIOTO, JKMIKOTO M  Tra3000pa3HOrO  COCTOSHHUH  BEIECTBA.
Kpucrannuyeckue u amopdusie tena. O0bsiCHEHUE CBOWCTB T'a30B, KUAKOCTEH U TBEPBIX
T€J1 Ha OCHOBE IIOJIOKEHUH MOJIEKYJISIPHO--KHHETH4YeCKo Teopun. (CMauumBaHHME U
KalWJUISIPHBIE SIBIEHMS. TerIoBOe pacliupeHue U CKaTue.

Temnepatypa. CBsA3p TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBM)KEHUS YacCTHLL.
Buytpennsist sHeprus. CrocoObl M3MEHEHHs BHYTPEHHEHW SHepruu: Teruvionepeaada u
coBepiueHue paboTel. Busl Tennonepenaun: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIyYEHHUE.

KonnuectBo Temnotel. YaenbHas TEIUIOEMKOCTh BeELIECTBA. 1eMI000MeH U
TEIUIOBOE paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnmaBieHue M oTBepjeBaHUE
KPUCTAJUIMYECKNX BEIIECTB. YJeNbHas TeruioTa tasieHus. [lapooOpasoBanue u
koHaeHcanus. Mcmapenne. Kunenne. Y aenpHas Temiora mapoodpazoBaHusi. 3aBUCUMOCTD
TEMIIEPATypbl KUIIEHUS OT aTMOC(HEPHOTO J1aBIICHUS.

BnaxxHocTh BO3/yXa.



DHeprus TOIUIMBA. Y JeIbHAas TEIJI0Ta CTOPaHUsL.

[Tpuntunel paboTsl TerwmoBbix asurareneit KIIJ[ termmoBoro asuratens. TermioBbie
JIBUTATEJIN U 3aIUTa OKPYKAIOIIEH CpEeIbI.

3aKOH COXpaHEHHUSI U MPEBPAILICHUS] PHEPTUU B TEILIOBBIX MPOIIECCaX.

emoncmpayuu.
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Habmonenne 6poyHOBCKOTO TBUKEHUS.

HaGmtonenue nuddysuu.

HaGmronenue siBieHni cMauMBaHUs M KalMJUIAPHBIX SIBJICHUH.

Habmronenue TemioBoro pacimpeHus Tell.

M3MeHeHne naBieHHMs Traza IpU HM3MEHEHHH OO0ObEMa M HarpeBaHUU WIH
OXJIaXKJICHUU.

[TpaBuia u3mMepeHus TeMIeparypshl.

Bunas! Tennonepenayn.

OxJaxxieHue Mpu COBEPLUICHUHU padOTHI.

Harpepanue nipu coBepiieHrH padOThl BHEIIHUMHU CUJIaMH.

10 CpaBHeHHE TEIIIOEMKOCTEN Pa3IMUHBIX BEIIECTB.

11. HaOnroneHUe KUTICHUS.

12. HaGroieHre TTOCTOSTHCTBA TEMITEPaTyPhI MTPH TUIABJICHUH.
13. Mojenu TeIUIOBbIX ABATATENIEH.

Jlabopamopnuie padbomot u onvimel.

1.
2.
3.

o b

9.

OnpITHl IO 0OHAPYKEHUIO IEUCTBUS CUJT MOJIEKYJISIPHOTO PUTSKEHUS.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOW COJIM WIIM caxapa.

OnbITHI 110 HAOIOAEHUIO TEIUIOBOTO PACIIMPEHUS ra30B, KUAKOCTEH U TBEPIBIX
TeJl.

OnpeneneHue 1aBieHus BO3lyXa B OaJIJIOHE LITPUIIA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3/lyXa OT ero o0béma u
HarpeBaHus WU OXJIAXICHUS.

[IpoBepka TUMOTE3bl JMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KHAKOCTH B
TEPMOMETPUUECKON TpyOKe OT TeMIIepaTyphbl.

Habmionenne wu3MeHeHHMs BHYTPEHHEH OSHEpruM Tejla B pe3ylibTaTe
TEIUIoNepeayd U pabOThl BHEIIHUX CHIL

HccnenoBanue siBEHUsI TEIJI00OMEHA MPU CMEUIMBAHUU XOJOJIHOM U Topsiuei
BOJIBL.

Omnpenenenue KOJINYECTBA TEIUIOTHI, MMOJyYEHHOTO BOJIOW MPHU TEIIOOOMEHE C
HarpeTbiM METAITINYECKUM LIWJIMHIPOM.

10. Onpenenenue yaenbHON TEIUIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca uCapeHHus.

12. Onpenenenrie OTHOCUTENBHON BIAXKHOCTH BO3/TyXa.

13. Onpenenenue yaeabHON TEIIOTHI MJIABJICHUS JIb/IA.

Pazgen 7. DiekTpuvyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusauus Ted. J[Ba poja syekTpuyeckux 3apsioB.  B3aumoneiictBue
3apspKeHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTB CHIIbl B3aUMOJEHCTBUS 3apsKEHHBIX Tell
OT BEJIMYUHBI 3apsI/I0B U PACCTOSHUS MEXKIY TEJIaMu).

Onextpuueckoe mnosie. HanpsokéHHocTh  AnekTpuueckoro moisd. [lpuHnumn
CyNEepIO3ULIUH IEKTPUUYECKUX MOJIEH (Ha KaUECTBEHHOM YPOBHE).



Hocurtenu »saexkTpuuecKuX 3apsiioB. OJIEMEHTAPHBIM JJIEKTPUUYECKUN  3apsi.
Crpoenue aroma. [IpoBOAHMKHM W AMAJIEKTPUKUA. 3aKOH COXPAHEHUS SJIEKTPUYECKOTO
3apsna.

DNEKTPUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS SJECKTPUUYECKOr0 TOKa. MICTOUHUKHU
MOCTOSIHHOTO TOKa. JIeHCTBHSL 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XHUMHUYECKOE,
MarHuTHOE). DIIEKTPUUECKUN TOK B )KHJIKOCTAX U razax.

Onextpuueckas nenb. Cuiia Toka. DileKTpudyeckoe HampsikeHue. ColpoTHUBIICHUE
MPOBOJIHUKA. Y JCJIBHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma s ydacTKa IIeMu.
[TocnenoBarenbHOE U MapauIeIbHOE COEAMHEHNE ITPOBOIHUKOB.

Pa6oTa 1 MOITHOCTD ANIEKTpUYECKOTo ToKa. 3akoH [xoyns—JIenna. Dnektpuueckue
LEMU U TOTPEOUTENIN SIEKTPUUIECKON dSHEpruu B ObITy. KOpoTKOe 3aMbIKaHUE.

[ToctossHHBIE MATHUTHI. B3anmoaeicTBUE NOCTOSIHHBIX MATHUTOB. MarHuTHOE MoJIe.
MarnutHoe mnone 3eMiIM W €ro 3HadyeHwe il Ku3HM Ha 3emse. OmbeiT Opcrena.
MarnuTtHoe T0JIe€ JIEKTPUYECKOro Toka. [IpuMeHeHHe AJIEKTPOMAarHUTOB B TEXHHKE.
JleficTBrie MarHUTHOTO TOJISI Ha TIPOBOJHUK C TOKOM. DJEKTPOIBUTATEIh MOCTOSHHOTO
TOKa. Mcrionb30BaHNe 3JEKTPOABUTATENEH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel @apazes. SIBieHue 3IEKTpoMarHUTHOM wuHAYKUMH. [IpaBuno Jlenna.
OnektporeHeparop. CrocoObl MOTYUYEHUS ANEKTPUISCKON SHEPTUU. DIEKTPOCTAHIINN HA
BO300HOBJISIEMBIX HICTOUHUKAX YHEPTHUU.

Hemoncmpayuu.

DJIeKTpu3anus Tel.

JIBa posa sJeKTpUUYECKUX 3apsi0B U B3aUMOJICUCTBUE 3aPSXKEHHBIX TEl.

YCTpOoKUCTBO U AEUCTBUE IEKTPOCKOIIA.

DJNeKTpocTaTuyecKasi UHIYKIHUS.

3aK0H COXpaHEHUSI IEKTPUUECKUX 3apsI0B.

[IpoBOAHMKY U JUIIEKTPUKH.

MoaenupoBaHUe CUIIOBBIX JTUHUN DJIEKTPUUYECKOTO TOJIS.

W cTouHMKH MOCTOSIHHOTO TOKA.

JleficTBHS DIIEKTPUYECKOTO TOKA.

10 DIIEKTPUUECKUHN TOK B KUJIKOCTH.

11.T a30Bblii pa3ps.

12. VI3amepeHnue cuibl TOKa aMIepMETPOM.

13. I3aMepeHnue 31eKTPUIECKOr0 HAMPSIKEHUS BOJIBTMETPOM.

14.PeocTat 1 Mara3uH CONpPOTUBIICHUM.

15. BzanmoieiicTBHE TOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3ZMOKHOCTH Pa3/IeJICHHUs MOJTOCOB MarHuTa.

17. MonenupoBaHre MarHUTHBIX 0JI€ NOCTOSHHBIX MAarHUTOB.

18. OmbiT Dpcrena.

19. MarauTHOe 1oJie TOKa. DIEKTPOMArHHUT.

20. JleiicTBME MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

21. DnexTpoABHUraTeNlb MOCTOSIHHOTO TOKA.

22.UccnenoBaHue sIBICHUS JIEKTPOMArHUTHON MHAYKIIMH.

23. OneiTel Dapanes.

24.3aBUCUMOCTh  HAIPaBJICHHUS WHIYKIIMOHHOTO TOKa OT YCIOBUH  €ro
BO3HUKHOBEHHUSI.

25. DneKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomut u onvimeul.

©CoNOORWNE



1. OmpiTel 1O  HAONIONEHUIO  DJIEKTPU3ALMM  TEJl  HUHAYKOUMEH U IpHU
COIPUKOCHOBEHUH.
HccnenoBanue 1elCTBUS JIEKTPUYECKOTO MOJISA HA IPOBOJHUKHU U JUIIEKTPUKH.
COopka u mpoBepka padbOThI JIEKTPUUECKOM IIEMU MOCTOSIHHOTO TOKA.
W3mepeHue u peryJupoBaHHUe CUJIbI TOKA.
M3MmepeHune u peryJupoBaHHue HaIPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, HUAYLIETO 4YEpPE3 pPE3UCTOp, OT
COINPOTHBIICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.
7. OnbIThl, JEMOHCTPHUPYIOIIUE 3aBHUCUMOCTb 3JIEKTPHUUECKOTO CONPOTUBICHUS
IIPOBOJHMKA OT €ro JUIMHBI, IUIOIAIU TIONIEPEYHOI0 CEYEHMs U MaTepraa.
8. IlpoBepka mpaBWia CIOXKCHHS HANPSHKCHUA TPH  MOCIEAOBATEIEHOM
COEJIMHEHUH JABYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia JUIst CUIIbI TOKA MIPH HapajIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenennie pabOTHI HMEKTPHUECKOTO TOKA, HAYIIETO YePe3 PE3UCTOP.

11. Onpenenenue MOILTHOCTH 3IEKTPUUECKOTO TOKA, BBIIEIIEMOM Ha PE3UCTOpE.

12.UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO0 Yepe3 JIAMIOYKy, OT

HaIpsDKEHUsI Ha HEl.

13. Onpenenenne KII/] narpeBares.

14. UccnenoBanne MarHUTHOTO B3aUMOJIEUCTBUS MTOCTOSIHHBIX MArHUTOB.

15.M3yuenne MarHUTHOTO TOJSI MOCTOSHHBIX MarHUTOB IpU UX OOBEAMHEHUU U

pa3ieeHNH.

16. UccnenoBanue AeMCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOILINE 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBUS KaTyUIKU C

TOKOM M MarHuTa OT CHJIbl TOKa W HallpaBJI€HMs TOKA B KaTyIIKE.

18. U3yuenue neiicTBUS MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

19. KoHcTpyupoBaHue U u3yueHue paboThbl 3JIEKTPOABUTATENS.

20. Usmepenue KI1J] anekTpoaBuratensHOM yCTaHOBKHY.

21.0mpITBI MO HCCHAEOBAHMIO  SBJIGHHS  DJIEKTPOMArHUTHOM  WMHIYKIUU:

UCCIIeIOBaHUE U3MEHEHU 3HAYEHUS U HApaBJIEHUS WHIYKIIMOHHOTO TOKA.
9 KUIIACC

Paspnen 8. MexanHnuyeckue siBJICHUs.

Mexannyeckoe  ABwkeHue. MarepuanbHas  Touka. Cucrema  OTCYETa.
OTHOCHUTENTBEHOCTh MEXaHUYECKOTO IBUKEHUS. PaBHOMEpHOE MPSMOIMHEHHOE IBHKEHUE.
HepaBHoMepHOE npsiMonnHeHOe ABM>keHHe. CpeHss 1 MTHOBEHHAs CKOPOCTh Tena Mpu
HEPABHOMEPHOM JIBUKEHUHU.

VYckopenue. PaBHoyckopeHHOe npsiMosinHelHoe JBUKeHue. CBOOOJHOE TajeHue.
OnbiTel [anunes.

PaBHOMepHOE mABMKEHHE TIO0 OKpykHOCTH. Ilepuox u wyactota oOpareHus.
JIuHerHas u yrioBas CKOpOCTH. L[eHTpOCTpeMUTENIBHOE YCKOPEHHUE.

IlepBeiii 3axkoH HproroHa. Bropoit 3axkoH HproroHa. Tperuit 3axkoH HbrotoHa.
[TpuHIMI Cynepno3uLMH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Cuila TPEHUS CKOJIbXXECHM S, CUJIa TPEHUS
IIOKOSI, IPYTUe BUBI TPEHUS.

Cuna TAXKECTU U 3aKOH BCEMUPHOI'O TATOTEHHUs. Y CKOPEHHE CBOOOJHOIrO IMajeHUS.
JIBuxenune nnaHer Bokpyr Connua. IlepBas xocmuueckas ckopocTb. HeBecomocTh u
NIEPErpy3KHu.

ook wn



PaBHOBecne wMmarepuanbHOW TOYKH. AOcCOMOTHO TBEpAOEe Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHOM OChIO BpallleHusi. MOMEHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3meHenune wummysnbca. VMiynbc cunbl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEakTUBHOE NBHKEHHE.

Mexannueckass paboTa U MoIIHOCTh. PaGoTa cui TSXKECTH, YNPYrOCTH, TPEHUS.
CBs3b 3Hepruu u pabotsl. [loTeHnnanbHas sHeprus Tesa, MOAHATOr0 HaJl HOBEPXHOCTHIO
3emud. [loTennmanpHas sHeprus cxartou npykuHsl. Knnernueckas sneprus. Teopema o
KMHETUYECKOHN 3HEPIrUH. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

1.

ook ow

7.
8.
9.

Habmionenne MexaHWYecKOro JBM)KEHUS Tejla OTHOCHTEIbHO PAa3HBIX Tel
OTCU€Ta.

CpaBHeHME TIyT€ld WM TPAceKTOPUM JBWXKEHUS OJHOTO M TOTrO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUETA.

H3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHEMHOTO IBUKEHUS.
HccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO ABUKEHUS.

Habmionenue ABM>KEHUS Tejla 10 OKPY>KHOCTH.

HaOmionenne MexaHWYECKUX SIBIIEHUH, NPOUCXOJAIIUX B CHCTEME OTCU&Ta
«Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBW)XCHUU OTHOCUTEIBHO
KaOuHeTa QU3HKU.

3aBUCUMOCTb YCKOPEHHMsI T€la OT MAcChl Tela U JEHCTBYIOIIEH Ha HErO CUJIBL.
Habntonenre paBeHCTBA CHII IIPH B3aUMOJAECHCTBUM TEI.

M3meHeHne Beca Tea pyu yCKOPEHHOM JIBUKEHUU.

10. Ilepenaya ummyabca Ipu B3aUMOICHCTBUH TEJ.

11. TIpeoGpazoBaHus JHEPTUH MPU B3AUMOJICHCTBUH TEJL.

12. CoxpaneHue uMmyJsibca Mpy HEyIPyromM B3auMOICHCTBUMU.

13. Coxpanenue uMityibca nmpu adCOIOTHO YIPYTOM B3aUMOJIEHCTBUY.

14. HabmroieHre peakKTUBHOTO JIBHKCHHS.

15. CoxpaHneHre MexaHM4eCKOW SHEPTUU IPU CBOOOIHOM MaJICHUU.

16. CoxpaneHre MEXaHMUYECKOW HSHEPrUU TPH JBMKEHUU Tejla MOJ JACHCTBHUEM

IIPYKUHBI.

Jlabopamopuwvie padbomul u onvimol.

1.

2.

~

KounctpyupoBanue TpakTa s pa3roHa W JaJbHEUIIETO pPaBHOMEPHOTO
JIBKCHUS IIIAPUKA WITH TEIICHKKH.

OnpeneneHue cpemHell CKOPOCTU CKOJBLXKEHUSI OpyCKa WM JBMKEHUS IIapuKa
10 HAKJIOHHOM TUIOCKOCTH.

OmnpenencHue yCKOPEHUS TeJa IIPU PaBHOYCKOPEHHOM JIBHYKECHUU 110 HAKIIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBHCHUMOCTH TYTH OT BPEMEHH TIPU PaBHOYCKOPEHHOM
JBIKECHUU 0€3 HauaIbHOW CKOPOCTH.

[TpoBepka TrUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JIBIDKEHHUH 0€3 HadajabHOM
CKOPOCTH TYTH OTHOCSTCS KaK psJ] HEUETHBIX YHCET, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHUS CKOIBKEHUS OT CUJIbI HOPMAJIBHOTO
JTaBJICHUSI.

Omnpenenenue ko3 puiueHTa TpeHUs CKOIBKCHHUS.

OnpeneneHue kECTKOCTU MPYKUHBIL.



9. Omnpenenenue paboOTHl CHIIBI TPEHHUS MPH PABHOMEPHOM JBIDKCHHH Tela IO
TOPU30HTAIIBHON TOBEPXHOCTH.

10. Ompenenenue paboOThl CHIIBI YIPYTOCTH MPHU MOIBEME I'Py3a C UCIOJIb30BAHUEM
HENOJIBUKHOTO U IMOJBUKHOTO OJIOKOB.
11. I3ydenue 3aKOHA COXpaHEHUSI SHEPTHH.
Pasznen 9. Mexannuyeckue Koj1e0aHHUs U BOJIHBI.
KonebarenbHoe naBmxeHne. OCHOBHBbIE XapaKTEPUCTHKU KoJieOaHUWIl: IEpHUOL,
4acToTa, aMIIMTyAa. MaTeMaTndecKuil U Ipy KUHHBINA MasTHUKU. [IpeBpamenne sneprun
pu KoJiebaTeNbHOM JIBH>KEHUU.
3aryxaromue kojebanus. BoinyxneHHsie kojebanus. Pesonanc. Mexanudeckue
BOJIHBI. CBoMcTBa MexaHuW4yeckux BOJH. [IpomonpHble W momepedyHble BOJHBL. J[nuHa
BOJIHBI M CKOPOCTb €€ paclnpoCTpaHeHUs. MeXaHW4YeCKHE BOJHBI B TBEPAOM TeEIE,
CeliCMUUYECKUE BOIHBI.
3Byk. I'pomkocTh 3Byka u BbicoTa ToHa. OtpaxeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.
Jemoncmpayuu.
HaGmronenue konebaHuii TeN Mo JEHCTBUEM CHIIBI TSHXKECTH M CUITBI YIIPYTOCTH.
HaGmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HabuntoneHre BbIHYKIEHHBIX KOJleOaHU U pe30HaHca.
PacnipocTpaneHue npoioiabHbIX U TONEPEYHBIX BOIH (HA MOJIETN).
HaburoneHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTBHI.
AKYyCTUYECKN PE30HAHC.
ﬂaﬁopamopubte pabomut u onvimol.
1. OmpeneneHue 4acTOTHI U IEpUOA KOJICOAHUI MAaTEMAaTUUECKOTO MasiTHUKA.
2. OrmpezeneHue 4acTOThl U IepHoJa KojiebaHUI NPy >KMHHOTO MasgTHHKA.
3. UccnenoBanue 3aBUCHMOCTH MEepHoOJa KOJeOaHUM MOJBEIIEHHOTO K HUTH Ipy3a
OT JIJTUHBI HUTH.

4. WccnenoBaHue 3aBUCHUMOCTH TIEpHOJa KOJeOaHUN MPYKUHHOTO MasiTHUKA OT
MaccChl Tpy3a.

5. TIpoBepka HE3aBUCUMOCTH TiepUoja KoJieOaHUM Tpy3a, MOJIBEUIEHHOTO K HUTH,
OT Macchl rpysa.

6. OmnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTb NEpHOa KOoJeOaHWM MPYKUHHOTO
MasTHHKA OT MacChl Tpy3a U KECTKOCTU MPY>KUHBI.

7. W3MepeHne ycKOpeHHs CBOOOIHOTO MaICHHS.

Paspnen 10. DiieKTpOMarHuTHOE 10J1e ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE oJie. DJIEKTPOMAarHuTHbIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHBIX  BOJH. [llkana  snekTpoMarHuUTHBIX  BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JJI COTOBOM CBS3U.

DJeKTpoMarHuTHas npupoja ceeta. CkopocTs cBeTa. BolHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BomHoBblIe cBOIICTBA CBETA.

Jlabopamopnuie padbomut u onvimeul.

1. M3ydeHue CBOUCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOUIBI0 MOOUIBHOIO

TenedoHa.
Pasznen 11. CBeToBBIC SIBJICHHS.
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JlyueBass mognenb cBeta. Mcrounuku cBera. IlpsamosimHENHOE pacrpoCTpaHEHHE
ceera. 3atMenuss Connua u Jlynsl. Ortpaxkenue cBeta. Ilnockoe 3epkaiio. 3akoH
OTPa)KEHHUSI CBETA.

[Ipenomnenue cBera. 3aKoH IMpesioMyieHHs cBeTa. [loHOe BHyTpeHHEe OTpakeHue
cBeTa. Vcnoap30BaHKe MOJIHOTO BHYTPEHHETO OTPAaKEHUSI B OITHYECKUX CBETOBOJIAX.

Jlunza. Xox nydeit B nuH3e. Ontuyeckas cucreMa Qoroanmnapara, MUKPOCKOMa U
Teneckomna. ['1a3 kak onTuueckas cucreMa. bim3opykocTs U 1abHO30PKOCTb.

Pasnoxxenue 6enoro cseta B crekrp. OnbiTel HetoToHa. CloXKEHNE CIIEKTPaIbHBIX
uBeroB. /{ucniepcus cpera.

Jemoncmpayuu.

[IpsamonnHENHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHnue cBera.

[Tonmydyenue n300pa>keHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
[IpenomiieHne cBera.

Onrryeckuil CBETOBOJ.

Xon tydeit B coOuparoIei JInH3e.

XoJ Jiydeu B pacCEerUBaIOIIEH JIMH3E.

[Tonydyenue n300pakeHU ¢ TOMOUIBIO JIMH3.

. [Ipunnun neiictBus Goroanmnapara, MUKPOCKOIIA U TEIECKOIIA.

10. Mopens riasa.

11. PaznoxxeHue 6€10ro cBeTa B CIEKTP.

12.Tlony4yenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HbIX L[BETOB.
Jlabopamopnuie padbomst u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yTIJIa OTPAKEHHSI CBETOBOT'O JIy4a OT yIJia MaJIeHHUs.
2. W3yueHue XxapaKkTepUCTHK U300paXk€HUs IpeIMeTa B INIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCHUMOCTH yTJla MPEIOMJIEHUS CBETOBOTO Jydya OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO.

[Tonyuenue n3o00paxeHuii ¢ TOMOIIBIO COOMPAOIIECH JIMH3HI.

Omnpenenenue HOKyCHOTO pacCTOSHUS U ONTHYECKON CHIIBI COOMpAIOIE TNH3bI.
OnbITHI IO Pa3I0KEHUIO OEJIOTO CBETa B CIIEKTP.

OnBITHI O BOCTIPUATHIO [IBETA IPEIMETOB MPU UX HAOIIIOJICHUN Ye€Pe3 IIBETOBbIC
(GUIBTPBIL.

Pasnen 12. KBanToBbIe IBJICHMA.

OnbiTel  Peszepdopna u mutanerapnas moaens aroma. Mogens aroma bopa.
Hcnyckanue u norionieHre ceera aromoM. KBaHTsl. JInHeluaThie CIIEKTPHI.

PannoaktuBHOCTE. Anbda-, 6eTa- 1 ramMma-uznydeHus. CTpoeHrne aTOMHOTO spa.
Hyknonnast mozens atomHoro sigpa. M3oronsl. PagnoaktuBHbie npeBpamienus. [lepuon
noJiypacrnaja aTOMHBIX sJIEp.

SnepHbie peakuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MACCOBOT'O YUCEN. DHEPrus
CBsA3M aTOMHBIX sifep. CBsi3b Macchl W 3Hepruu. Peakuuu cuHTe3a M JeleHHsS sep.
Ncrounuku sHepruu CoaHIa U 3BE3I.

Snepnas sHepreTuka. JleiicTBUs paAOaKTUBHBIX U3TyUYE€HUN HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

1. CuexTpbl U3IyUYEHUS U HOIJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnextp BoJopoaa.

4. HaOmronenue TpekoB B kamepe Buiibcona.

CoNOGORWNE
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5. Pabota cuérurka MOHU3UPYIOLIUX U3ITYUEHH.

6. Peructpanus uznydeHus: IpUPOIHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnuie padbomut u onvimel.

1. HaGmroneHue CIUIOIMHBIX U JIMHEWYAThIX CIEKTPOB U3JIyUECHHS.

2. HccrnenoBanue TPEKOB: H3MEPEHHUE SHEPTUU YACTHUIIBI [0 TOPMO3ZHOMY ITyTH (TI0

dboTorpadusim).

3. H3mepenune paanoakTUBHOTO (oOHA.

[HoBTOpHTENLHO-0000 AT MOAYJIb.

[ToBTOpUTENBHO--0000AIONIUI MOIYJb MpeIHA3HAYEH [JIs CHCTeMAaTHU3alluu U
0000111eHUsT TPEAMETHOTO COACPXKAHUS U ONBITA JIEATEILHOCTU, MPUOOPETEHHOTO MPHU
U3yYeHHM BCEro Kypca (u3umku, a Takke g TMOATOTOBKM K OCHOBHOMY
roCyJIJapCTBEHHOMY 9K3aMEHY MO (U3HKE JJIsi 00yUYaroIIMXCsl, BHIOPABIINX 3TOT YUCOHBIN
npeaIMer.

[Ipy wu3yyeHUM AAHHOTO MOAYJS PEATUYIOTCI U CUCTEMATU3UPYIOTCS BUIbI
NESTENbHOCTH, HAa OCHOBE KOTOPBIX OOECIEUMBAETCA JOCTHXKEHHE NPEIMETHBIX U
MeTanpeIMeTHBIX TUTAHUPYEMBIX pe3yJIbTaTOB oOy4eHus, dbopmupyercs
€CTeCTBEHHOHAYYHAasi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB UCCIICIOBAHUS SIBICHUIN
IPUPOJBI U TEXHUKHU, OBJIAICHUE YMEHUSMU OOBSICHATh (PU3UUECKUE SIBJICHUS, TPUMEHSIS
MOJTyYEHHBIE 3HAHMSI, PEIIaTh 33Ja4d, B TOM YUCJI€ KAYECTBEHHBIE U SIKCIIEPUMEHTAIIbHBIE.

[TpuHIMIHATIEHO 1eATETFHOCTHBIN XapaKTep IaHHOTO pa3jienia peaanu3yeTcs 3a cuér
TOT0, YTO 00yYarOUIUECs BBIMOIHAIOT 33JaHuUsl, B KOTOPBIX UM Mpe/Iaraercs:

Ha OCHOBE IOJIYYEHHBIX 3HAHHMM paclo3HaBaThb U HAYYHO OOBSCHATH (PU3NYECKUE
SBJICHUS B OKPYXKAIOLIEH ITPUPOJE U TOBCETHEBHOW KU3HH;

UCTOJIb30BaTh HAYYHbIE METO/Ibl UCCIIEIOBAHNS (PU3UUECKUX SIBICHUH, B TOM YHCIE
JUISI IPOBEPKU TMIIOTE3 U MOJYUYEHUSI TEOPETUUECKUX BBIBOIOB;

OOBSACHATh HAy4HbIE OCHOBbI Hauboiee BaXXHBIX JIOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HalpuMep, IMPAKTUYECKOIO HCIOJb30BAHUS pA3INYHBIX HCTOYHUKOB
HHEPrUU Ha OCHOBE 3aKOHA MPEBPAIICHHS U COXPAaHEHHS BCEX U3BECTHBIX BUJIOB SHEPTUU.



NJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NTPOT'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

Nzydenne ¢u3NKM Ha YpOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHWs HAmpaBlieHO Ha

JOCTH)KEHUE JIMYHOCTHBIX, METANpEeAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrate u3ydenus GU3MKUM HAa YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUA Y

oOyuaroiierocst 0y 1yT chopMUPOBaHbBI CIEAYIONIUE JUYHOCTHBIE PE3YIbTaThl B YaCTH:

1) naTPHOTHYECKOTO BOCIMTAHUS:

[] mposiBIIecHME HMHTEpeca K HCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
(bu3nuecKkol HayKu;

(] IEGHHOCTHOE OTHOIICHHUE K JTOCTHKCHHSIM POCCUICKUX YUEHBIX--(PU3UKOB;

2) rpaKIaHCKOT0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

(] TOTOBHOCTh K QKTUBHOMY YYacTHIO B OOCYXKICHHH OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIeM, CBSI3aHHBIX C NPAKTUYECKHUM MNPUMEHEHHEM JOCTHUKEHUH
(1076370978

(] 0co3HaHME BaXKHOCTH MOPAJIbHO--3THUECKUX MPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;
3) 3¢cTEeTUYECKOro BOCIIUTAHUSA:

[] BOCHpUATHE OSCTETUYECKHUX KadyecTB (PU3MUECKOW HayKH: €€ TapMOHHUYHOTO
MIOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

[] oco3HaHHME IEHHOCTH (PM3MUECKONW HAYKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BaXKHEHIIEH COCTABISAIOIIEN KYJIbTYpHI;

(] pa3BUTHE Hay4yHOW JHOOO3HATENILHOCTH, MHTEpEca K HCCIEI0BaTEIbCKOM
NESTEIbHOCTH;

5) popMupoBaHus KyJabTypbl 310POBbS U SIMOIHOHAJIBHOTO 0J1ATOMOJIYYHS:

(] oco3HaHHME IICHHOCTH Oe3omacHOro oOpa3a KH3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpE, BAXKHOCTH MpaBUJI O€30MACHOI0 MOBEECHUS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ JIEKTPUYECKUM U TETUIOBBIM 000pYIO0BaHUEM B JJOMAIIIHUX YCIOBHSIX;
[ chopMUPOBAHHOCTh HaBBIKA pedieKCHH, MPU3HAHUE CBOETO TpaBa Ha OIIUOKY U
TaKOT0 K€ IpaBa y Apyroro 4eI0BeKa;

6) TPya10BOr0 BOCIIUTAHUSA:

[] aKkTHBHOE YydYacTHe€ B pEUICHUM MpaKkTUYeCKuX 3anad (B paMKax CEeMbH,
0o0pa30oBaTEeIbHON OpTraHW3aIluu, TOpOJa, Kpas) TEXHOJOTHYECKOW U COIMAIBLHOU
HAIPABJICHHOCTH, TPEOYIOMUX B TOM YHCIIe U (U3MUECKUX 3HAHUN;

(] uHTEepeC K MPAaKTUYECKOMY M3YUYCHHIO podeccui, CBI3aHHBIX ¢ (PU3UKOM;

7) 3K0JI0rM4€eCKOro BOCIIMTAHUSA:

] opueHTalus Ha MpPUMEHEHHE (PU3NUECKUX 3HAHWM JUIsl pelIeHus 3a/1a4d B 001acTu
OKpY’)Kalolleil cpenpbl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKHM UX BO3MOXHBIX
MIOCIICICTBUM JJIs1 OKPY>Kalollel Cpeibl;

(] oco3HaHMe TTI00ATbHOTO XapaKTepa HIKOJIOTMUYECKUX MPo0JieM U IMyTel UX pelIeHus;
8) amanTanum Kk M3MEHAIIMMCH YCJIOBUIM COLMAJIbHOM U MPUPOIHOI Cpeabl:

(] moTpeGHOCTh BO B3aMMOJCHCTBUU TPU BBITIOJIHEHUU HUCCIEIOBAaHUN U MPOEKTOB
(u3UYeCKON HAMIPABIEHHOCTU, OTKPBITOCTD OMNBITY U 3HAHUSIM JIPYTHUX;

[] MOBBIIIEHNE YPOBHS CBOEH KOMIETEHTHOCTHU Yepe3 MPAKTUYECKYIO AESITENIbHOCTD;



e [l moTpeOHOCTh B (hOPMUPOBAHUHN HOBBIX 3HAHUH, B TOM YHCIIe (DOPMYITHPOBATH UJICH,
TIOHSATHUS, TUTIOTE3bI O PU3NUECKUX O0BEKTAX U SBJICHUSIX;
e [ oco3HaHue IePUIUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEW B 00JIacTH
(1076370478
e [| mIaHUpPOBAHWE CBOETO PAa3BUTHUS B MPHOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;
e [| cTpeMiieHHE aHAIU3UPOBATh W BBIABIISTH B3aUMOCBSI3U TMPUPOABI, O0IIECTBA U
SKOHOMHKH, B TOM YHCJIC C UCIIOIh30BaHHEM (HU3UICCKUX 3HAHUM;
e [] OlICHKA CBOMX JACHCTBHM C YUETOM BIUSHHUS Ha OKPYKAIOIIYIO CPEy, BOSMOKHBIX
ri100aabHBIX ITOCIEICTBHH.
METANPEJIMETHBIE PE3YJIbTATbBI
B pe3ynpTaTe ocBOeHHsS TporpaMMbl M0 (PU3MKE Ha YpOBHE OCHOBHOTO OOIIIETO
obOpazoBanus y o0ydaromierocs OyayT copMUpoBaHbl MeTanpeaAMeTHbIE Pe3yJbTaThl,
BKJTIOYAIOIIME TTO3HABATENIbHBIC YHUBEPCAIbHBIC YUeOHbIC NEUCTBUS, KOMMYHUKATHBHBIE
YHUBEpCaJbHbIE yUeOHbIE JCHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUCOHBIC EHCTBHUS.
Ilo3naBaTejibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUA
ba3oBble Jlornyeckue aeiicTBUS:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH 0OBEKTOB (SIBIICHUN);
YCTaHABJIMBATh CYIICCTBEHHBIM TPH3HAK KIacCU(DHUKAIMU, OCHOBAHUS IS
0000ITICHUS U CPABHEHHS;

BBISIBJIATh 3aKOHOMEPHOCTH M TPOTUBOPEYHS B paccMaTpUBAcMbIX (aKTax,
JAHHBIX ¥ HAOJIOJICHUSIX, OTHOCAIIUXCS K (PU3HUCCKHUM SIBIICHUSIM;

BBISIBJISITH IPUIMHHO--CJICICTBEHHBIC CBSI3U MIPH U3YUYCHHUH (DU3UUICCKUX SBIICHUN
Y TIPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOIH30BAHUEM JICTYKTUBHBIX U UHAYKTHBHBIX
YMO3aKIIOYEHHUH, BBIIBUTATh TUTIOTE3BI O B3AUMOCBS3SX (PU3NUECKUX BEIIUYUH;
CaMOCTOSITEIHHO BBIOMpPATh CHOCO0 penieHus: ydyeOHoW (U3MYecKo 3amauu
(cpaBHEHHE HECKOJIBKHX BAPUAHTOB PEIICHUS, BEIOOP HAaMOO0JIee TIOIXOIAIIETO C
y4E€TOM CaMOCTOSITEIIBHO BBIIEIEHHBIX KPUTEPUEB).

Ba3oBbIe ncciaeaoBaTeJbCKHe NeiCTBUA.

HCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT TTO3HAHUS;
MPOBOJANTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY OIBIT, HECIIOXKHBIN
bu3nUeCKHii SKCTIEPUMEHT, HEOOJIBIIIOE HCCIeOBaHNE (PH3UIECKOTO SIBICHMUS;
OIICHMBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh MH(OPMAIUIO, TMOTYUYECHHYIO B
XOJI€ UCCIICIOBAHUS WIIH SKCTIEPUMEHTA;

CaMOCTOSTENHHO (HOPMYITUPOBATh OOOOIICHWS M BBIBOJLI IO pe3yJbTaTam
NPOBEAEHHOTO HAOIIOICHUS, OTBITA, HCCIICIOBAHMS,

MIPOTHO3UPOBATh BO3MOXHOE JIaIbHEHIIIee pa3BUTHE (DU3UYECKUX IMPOIIECCOB, a
TaK)K€ BBIJIBUTATh TPEINONIOKEHHsI 00 WX Pa3BUTHH B HOBBIX YCIOBHUSIX U
KOHTEKCTaX.

PabGora ¢ undopmanueii:

HOPUMEHSATh Pa3INYHble METO/Ibl, ”THCTPYMEHTHI U 3alIPOChI IPU MTOUCKE U 0TOOpe
uHpOpMAIMM WU JaHHBIX C yYETOM MPEAIOKEHHOUW Y4eOHOU (PHU3NUIECKOH
3a/1a4y;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U HUHTEPIPETUPOBATH HUHGPOPMALMIO
pa3MUYHBIX BUOB U (HOPM IPEICTABICHUS;



CaMOCTOSATEIBHO BEIOUPATh ONTUMAIBHYIO (OpMY MpeacTaBICHUs HHDOpMaIuu
U WUTFOCTPUPOBATh PEIlIaeMbIe 3a/1a4d HECJIOKHBIMHU CXeMaMH, JrarpaMMaMH,
WHOU TpaduKOi U MX KOMOMHAITUSIMH.

KOMMyHl/IKaTI/IBHLIe YHuBeEpcCajJbHbIC y‘leﬁﬂble IleﬁCTBHﬂI

B XO7Ie 00CY>KJIeH!s YyueOHOro MaTepHalia, pe3yJibTaToB JJa0OpaTOPHBIX padboT U
IPOEKTOB 3aJ[aBaTh BOMPOCHI MO CYIIECTBY 00OCYK/IaeMOW TEMbI U BHICKa3bIBATh
WJIcH, HAIlCJICHHBIC Ha PEIICHUE 3a7aud U IMOJJEpKaHue OJarokenaTeIbHOCTH
OOIICHMS,

COIIOCTABIISITh CBOM CYXJICHHUS C CYKICHHSIMH APYTUX YYaCTHUKOB IHAJIOTA,
00HaApYKMBATh PA3JINYKE U CXOJICTBO MMO3UITUH;

BBIPA)KaTh CBOKO TOYKY 3PCHHSI B YCTHBIX U IIMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTaBIATh PE3yIbTAaThl BBIMOJHEHHOTO (U3UYECKOTO OIBITa
(9KCTIEpHMEHTA, HCCIIEeIOBAHMSI, TPOEKTA);

NOHMMAaTh W WCIOJB30BaTh IMPEHMYIIECTBA KOMAaHIHOW W HWHIWBUAYATbHON
paboTHI MPU PENICHUN KOHKPETHOH (PU3MUECKO MPOOIIeMBI,

NPUHUMATh [ COBMECTHOM NIEATEIIbHOCTH, OPTaHU30BBIBATh ACHCTBUS 1O €€
JNOCTI)KCHUIO: pacTpeeNisiTh pPoiH, OOCYXIaTh TPOIECCH H  PEe3yNbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBITIOJTHATD CBOIO YaCTh Pa0OTHI, TOCTUTAsI KAYECTBEHHOTO PE3yIbTaTa 0 CBOEMY
HAIPaBJICHUIO U KOOPJAUHUPYS CBOM JACHCTBHUS C IPYTUMH WICHAMHU KOMaH/IbI;
OLICHMBATh KaueCTBO CBOEro BKJaJa B OOUIMH NPOAYKT IO KPUTEPUSIM,
CaMOCTOSATEIHHO CPOPMYITHUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBepCaJbHbIe yUeOHbIe JelCTBHS
Camoopranuszaunmusi:

BBISIBJIATH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIUX JUIs
pemeHust pU3NIECKUX 3HAHU;

OPHUEHTHPOBATHCA B pA3jIMYHBIX  MOAXOJAX  NPUHATHS  pEIICHUH
(MHIUBHUAYaAJIbHOE, IPUHSATHE PEIICHUS B IPYIIIe, IPUHATHE PEIICHUI rpynmnon);
CaMOCTOSATEIBHO COCTABIIATH AJITOPUTM pelIeHNs PU3NIECKON 3a1a4H WM TUIaHa
UCCIIEZIOBAHUS C YUYETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeajaraéMble BApHaHThl PEIICHHI;

JienaTh BIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJ'Ib, IMOIUOHAIbHBIN HHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMU U IIpeiaraTh IjlaH €€ N3MEHEHHUS;
OOBSCHATh MPUYUHBI JOCTHXKCHUS (HETOCTUKEHHUS) PE3yJIbTaTOB CSITEIHHOCTH,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(GU3UYIECKOTO HCCIEIOBaHUs WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
W3MEHUBIIUXCS CUTYaIlUN, yCTAHOBJICHHBIX OIIMOOK, BO3HUKIIKMX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUThH ce0s HA MECTO JIPYroro 4YeloBeKa B XOJAE CIOopa WIH IUCKYCCHU Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY APYroro;

NpHU3HaBaTh CBOE MPAaBO HA OIMIMOKY NpU pelieHHH (U3NYECKUX 3ajad WU B
YTBEPXKACHUAX Ha HAYUHBIE TEMBI M TAKOE K€ MPABO IPYTroro.

NPEAMETHBIE PE3YJIBTATHI



K koHny oOyueHuss B 7 KJjacce INpeAMETHbIE pe3yJbTaThl Ha 0Aa30BOM YpOBHE
JIOJDKHBI OTpaXxaTb c()OPMUPOBAHHOCTh Yy 00yYaIOLIUXCsl YMEHUM:

® UCHOJb30BaTh MOHATHS: (U3NYECKHME M XUMHUYECKHE SIBIICHUS, HaOJIIOACHUE,
AKCIIEPUMEHT, MOJEIb, TUIIOTE3d, €AMHMUIBI (U3MYECKHX BEJIMYMH, AaTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPI0E, JKUAKOE, ra3000pa3HoE),
MEXAHUYECKOE JIBJKEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, IPSIMOJIMHENHHOE),
TPAaeKTOpHUsl, paBHOJAEHCTBYIOMAs cuiia, nedopmanus (yrnpyras, acTuyeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

e paznmuuath sBIeHUS (Auddy3us, TEIIOBOE [BIKEHHE YacTHUI[ BEIIECTBa,
PaBHOMEPHOE IBUKEHUE, HEPABHOMEPHOE ABUKCHHE, MHEPLIUS, B3AUMOJICHCTBHE
TE€J, paBHOBECHE TBEPIBIX TEN C 3aKPEINIEHHOW OChIO BpallleHHWsd, Iepenada
JaBJICHUS TBEPIBIMHU TEJIaMHU, KUAKOCTSIMHU U Ta3aMu, aTMoc(epHoe JaBieHHE,
IUIaBaHUE TeJ, MPEBpAIICHUs] MEXAHMUYECKOW SHEpPruu) IO ONUCAHUIO0 HX
XApaKTEpHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JIaHHOE
¢buznueckoe sBICHUE;

® pacro3HaBaTh NPOSIBJICHUE M3YYEHHBIX (PU3UUYECKUX SBJICHUN B OKpPY’KaIOLIEM

MHUpE, B TOM 4Hcie (U3NYECKUE SIBICHUS B MPHUPOJE: MPUMEPHI JBMXKEHUS C
pa3IMYHBIMU CKOPOCTSIMU B JKUBOM M HEXUBOH NPUPOJE, NEHCTBUE CUIIBI TPEHUS
B IIPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOTO aBJIE€HUS HA KUBOM OpraHU3M,
IUIaBaHUE pbIO, phIYaru B TeJ€ YeIOBEKa, IPU ATOM MEPEBOJAUTH MPAKTUUECKYIO
3aJ1auy B yu4eOHYIO, BBIACNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUYECKUX
SIBIICHUM;
ONKCHIBATh HM3YyYECHHbIE CBOWCTBA Tel W (U3MYECKHE SIBJICHUS, MCIOIb3Ys
¢usnyeckre BeMWYMHBI (Macca, 00BEM, MIIOTHOCTH BEIIECTBA, BPEMs, IyTh,
CKOPOCTb, CPEAHSISI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC Tella, CHJIa
TpeHusl, JaBjieHue (TBEPAOro Tena, >KUIKOCTH, Ta3a), BbITAIKMBAIOIAS CHUIIA,
MexaHuuyeckas paboTa, MOIIHOCTb, IJIEUO CUJIbl, MOMEHT CHJIbI, KOOPPUIUEHT
MIOJIE3HOTO JIEWCTBHSI MEXaHU3MOB, KUHETHYECKAsl U MOTEHUMAlIbHAs SHEPrus),
OpyU ONMHMCAHWU MPABUIBHO TPAKTOBATh (DU3MUECKUH CMBICT HCIIOJIb3YEMBIX
BEJIMYMH, HMX O0O3HAUYE€HHUS U E€OUHUIBI (U3HUECKHX BEJIUYUH, HAXOJIUTh
dopMyTBl, CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTHMH
BEJIMYMHAMH, CTPOUTh TpadUKH M3yUYEHHBIX 3aBHCUMOCTEH (PU3UUYECKUX
BEJIMYMH;

® XapaKTepu30BaTh CBOWCTBA TeJ, GU3NUYECKUE SIBICHUS U MPOILECCHI, UCTIONB3YS
IpaBWIa CIOXKEHUS CUJl (BIOJIb OJHOM mIpsiMoii), 3akoH ['yka, 3axoH Ilackans,
3aKOH Apxumena, NMPaBUIO paBHOBecUs pbrdara (OJI0Ka), «30JI0TOE MPABHIIO»
MEXaHHMKH, 3aKOH COXPAaHEHHUS MEXaHMYEeCKOW SHEepruu, Npu STOM JaBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHa U 3allMChIBaTh €ro MaTeMaTU4YecKoe
BBIPAKEHUE;

e OOBICHATH (PU3UUECKUE SBICHHS, MPOLECCHl U CBOMCTBA TEJN, B TOM YHCJIE H B
KOHTEKCTE€ CHUTyalUil IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
IPUYMHHO--CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOrMYEecKHX
mIaroB ¢ omopoil Ha 1-2 wu3yYeHHBIX CBOWCTBA (HU3MUECKUX SBICHHIA,
(Gu3nYecKUX 3aKOHa UM 3aKOHOMEPHOCTH;

e pewmarh pacuéTHble 3ajaud B -2 NEHCTBUsI, UCHOJB3YsS 3aKOHBI U (OPMYIIbI,
CBSI3BIBAIONINE (DU3MUYECKUE BEIWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHUS 33Jaud



3aMKUCHIBaTh KPATKOE YCIIOBUE, MOJCTABIATh (U3UUECKUE BEIMUMUHBI B (POPMYJIBI
U TPOBOAUTH PACUETHI, HAXOJUTh CIPABOYHBIC JAaHHBIC, HEOOXOAMMBIE IS
pelieHusi 3agad, OLEHUBATh PEATMCTHYHOCTh MOJYYEHHOM (u3mdeckoit
BEJINYUHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PU3HUECKUX
METOJIOB, B ONHMCAHUMU HCCIIECIOBAHUS BBIICIATH NMPOBEPSAEMOE MPEINOI0KEHHUE
(rumotesy), pa3au4aTh U UHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yabTaT, HAXOAUTh
OIMOKH B XOJI€ ONBITA, JIETIaTh BHIBOJIBI IO €r0 pe3yJibTaTaM;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3NUYECKUX SABJICHUN WM (PU3NUECKUX
CBOMCTB Tei: (QOpMyIHUpOBaTh TMPOBEpsieMbIe MPEANOIOXKEHUs, COOUpaTh
YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOpYIOBaHUS, 3alMCHIBATh XOJ OIBITa U
bopMyITHUpOBaTh BHIBO/IBI;

BBHITIOJIHATE TPSMbIe U3MEPEHUsI PACCTOSIHUSI, BPEMEHHU, MAcChl Tella, 00BhEMA,
CWJIBI M TeMIIepaTyphl C UCIIOJIB30BAHUEM aHAJIOTOBBIX M HU(POBBIX IPUOOPOB,
3alUChIBATh IOKa3aHUsT MPUOOPOB ¢ y4€TOM 3aJaHHOM  abCONIOTHOM
MOTPELUIHOCTH U3MEPEHMI;

MPOBOJIUTh HCCIECOBAHUE 3aBUCUMOCTU OJHOM (PU3WYECKOW BEIUYMHBI OT
JPYTo¥ ¢ UCTIONB30BaHUEM MPSIMbBIX U3MEPEHUH (3aBUCMOCTH ITyTH PABHOMEPHO
JBIDKYIIETOCs Tella OT BPEMEHU JABUKEHUS Tela,

CHUJIBI TPEHUS CKOJIbXKEHUSI OT Beca Tejla, KaueCcTBa 00pabOTKH MOBEPXHOCTEHN Tel
M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAJMA CONPUKOCHOBEHHUS TEN, CHUJIbI
YOPYrOCTH OT YAJWHEHUS TPYKHUHBI, BBITAJIKUBAIONICH CHIBI OT 00BEMa
NOTPY>XKEHHOW YacTH Teja W OT IJIOTHOCTHU KUJAKOCTH, €€ HEe3aBUCUMOCTH OT
MJIOTHOCTHU Te€Ja, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUH TIaBaHUS
TN, YCJIOBHI paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHUU
y4eOHOT0 UCCIEA0BaHUsI, COOUPATh YCTAHOBKY U BHITIONHSTH U3MEPEHHUS, CISys
MPEAJIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3YIbTaThl MOJYYCHHOW 3aBUCHUMOCTHU
¢bu3MUecKnx BEIMYUH B BUJE MPEAJIOKEHHBIX TaOMUI[ U TpaduKOB, AETaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEAOBAHUS;

MPOBOJNTH KOCBEHHBIE U3MEPEHUS QU3MUECKUX BEJIMYUH (TUIOTHOCTH BEUIECTBA
KUJKOCTU W TBEPAOTO Teja, CHJIa TPEHUsI CKOJBXKEHHUS, JIaBICHHE BO3/yXa,
BBITAJIKUBAIOIAs CHJIA, JIEUCTBYIOIIAsl HA TMOTPYXKEHHOE B JKHUIKOCThH TEIO,
KOOQ(UIIMEHT TONEe3HOTO  JEHCTBUS  MPOCTBHIX  MEXAHW3MOB),  CIEAys
MPEAJIOKEHHON WHCTPYKIIMU: TPU  BBIMIOJHEHUHW HU3MEPEHH coOupath
AKCTIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIISITH 3HAUEHUE UCKOMOW BEJTUYHHBI,
coOM0IaTh MpaBWIa TEXHUKHA O€30MacHOCTH Mpu paboTe ¢ JabopaTOpHBIM
000py1I0BaHHEM;

YKa3bIBaTh MPUHIUIBI JIEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUMCTB: BECHI,
TEPMOMETpP, JAUHAMOMETpP, COOOMIAIOIIUEecs] COCYyIbl, OapoMeTp, phIuar,
TIOJIBMDKHBIN M HETIOABWKHBIN OJIOK, HAKJIOHHASI THTIOCKOCTb;

XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS W3YYEHHBIX MPUOOPOB U TEXHHUUYECKHUX
YCTPOMCTB € OMOPON Ha UX OMHCAHUS (B TOM YHUCIIE: MOAIIUIHUKH, YCTPOUCTBO
BOJIONIPOBOJA, TUAPABIMYECKANA IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOU
HAcOC, apeoMETp), UCIOIb3ys 3HAHUS O CBOMCTBAX (DU3MYECKUX SIBICHUU U
HEo0X0IMMbIe (PU3NIECKUE 3aKOHBI M 3aKOHOMEPHOCTH,



NPUBOJIUTE TPUMEPHI (HAXOIUTh MH(GOPMALMIO O MpHUMeEpax) MPaKTUYECKOTO
MCIOJIb30BaHMS (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM JKU3HM JUIsl 00ecTieueHus
0€30MacHOCTH TpU OOpallleHUU ¢ MPUOOpPaMH M TEXHUYECKUMHU YCTPONCTBAMHU,
COXpaHEHMs 370pPOBbS U COONIOACHHMS HOPM 3KOJIOTMYECKOIO IOBEJACHUS B
OKpYXaroLIEH Cpene;

OCYUIECTBIISITH OTOOpP MCTOYHMKOB MH(popMaluu B IHTEpHETE B COOTBETCTBUU C
3aIaHHBIM TOHUCKOBBIM 3alpOCOM, HAa OCHOBE HMMEIOLIUXCS 3HAHUUW U MYTEM
CPaBHEHMS Pa3IMYHbIX UCTOYHUKOB BBLACIATH HHPOPMALUIO, KOTOPAsl SBISAETCS
IPOTUBOPEUNBOM WIIM MOKET OBITh HEJOCTOBEPHOI;

UCIIOJIb30BAaTh MPHU BBIIIOJHEHUN YYEOHBIX 33JaHUA HAy4HO--TIOIMYJISPHYIO
JUTEpaTypy (HU3HUECKOro COAEepKaHUsl, CIPABOYHBIE MaTepUaibl, PECYpPChl CETH
WuTepHer, Bianerh npuéMamMu KOHCHEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHUs
uH(popMaIUK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE
2-3 ucTOYHUKOB uWHGpoOpManmu (PU3UUECKOTO COACpXKaHUS, B TOM UHUCIE
nyOJIMYHO AeNaTh KpaTKUE COOOLIEHHUS O pe3yibTaTax MPOEKTOB WUIIU yUeOHBIX
WCCJICIOBAHUM, MPHU 3TOM TPAMOTHO HCIIOJIb30BAaTh W3YUYEHHBIM MOHATUHHBIN
ammapar Kypca (pU3uKH, COPOBOXK/IAaTh BHICTYTIIEHUE TIPE3EHTAIINEH;

Opy  BBIMOJTHEHUH YYEOHBIX TIPOEKTOB U HCCJIENOBAHUN  pacmpelessTh
0053aHHOCTH B TPYMII€ B COOTBETCTBUH C IOCTABJIEHHBIMU 33J1a4aMH, CIETUTH 32
BBITIOJTHEHUEM IJIaHA JEMCTBHI, aJleKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKIJIAJ B
JIEATENBHOCTh TPYMNIbI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHUE,
YUUTBIBasi MHEHHUE OKPYKAIOIINX.

K xoniy oOydenuss B 8 KJjacce TmpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCS] YMEHUM:

MCII0JIb30BATh MOHATHSA: Macca U pa3MePbl MOJIEKYJI, TETUIOBOE ABUKEHHE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHHS BEIIECTBA, KPUCTALUIUYECKHE U aMOp(HBIE
TeJa, HACBIIICHHBIA U HEHACHIIICHHBIN Map, BIAXXHOCTh BO3yXa, TEMIIepaTypa,
BHYTPEHHSL DHEPrus, TEIUIOBOM JBUTATEIb, JJIEMEHTAPHBIN DSJIECKTPUUYECKUUI
3apsnl, DJIEKTPUUECKOE TI0J€, MPOBOAHUKM U AUDJIEKTPUKU, TOCTOSHHBIN
AIEKTPUIECKUN TOK, MAaTHUTHOE TIOJIC;

pasnnuath sSBJIEHUS (TETUIOBOE pAaCIIMPEHUE U CKaTHE, TEIJIoNepeiaua, TeII0BOe
paBHOBECHE, CMauMBaHUE, KAMWUISPHbIC SBJICHUS, UCIApEHUe, KOHJIEHCallUs,
IJIaBJCHUE, KpUCTauiu3anus (OTBEp/IeBaHUE), KHUIEHUE, TeIlonepeaaya
(TETUIONTPOBOIHOCTb, KOHBEKIIHS, U3IIy4YCHHE), JNIEKTpHU3aIUs  Ted,
B3aUMOJCIICTBUE 3apsiioB, JICUCTBUSL AJIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJECUCTBHE MArHUTOB, JEHCTBHME MArHUTHOTO TMOJS Ha
MPOBOJIHUK C TOKOM, OJJICKTPOMArHUTHAs WHAYKIUS) 1O OMUCAHUIO UX
XapaKTePHbIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
¢u3nveckoe sBICHUE;

pacrto3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3UYECKUX SBICHUN B OKPYIKAIOIIEM
MUpE, B TOM 4Kciie Gu3ndecKue IBJICHUS B IPUPO/IE: MOBEPXHOCTHOE HATSKEHUE
Y KalWUISIPHBIE SIBJIICHUS B IPUPOJIE, KPUCTAILIBI B IpUpPOJIE, n3inydeHne ColHua,
3aMep3aHrue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHHUE POCHI, TyMaHa, HHes,
CHEra, OJEKTPUYECKUE SBJICHUSA B arMocdepe, JIIEKTPUYECTBO IKHBBIX
OpraHU3MOB, MarHUTHOE T0Jie 3eMJIH, Apel( Mot0CcoB, poJib MArHUTHOTO MOJIS



JUISL ’KU3HU Ha 3emiie, NOJIIPHOE CUSTHUE, IIPU 3TOM MEPEBOAUTH MPAKTUUECKYIO
3ajjauy B y4eOHYIO, BBIJCNIATh CYILIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX
SIBJICHUH;

ONHUCHIBATh HM3yUEHHBbIE CBONCTBA Tel U (PU3MUYECKUE SBJICHUS, HCIOJIb3Ys
¢u3znueckue BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSS DJHEPIUsl, KOJIMYECTBO
TEIUIOTHI, yJeJabHas TEIUIOEMKOCTh BEIECTBA, YJENbHAs TEIUIOTA IUIABIICHUSA,
yledabHas TEeIuloTa NmapooOpa3oBaHHUs, YJeJIbHas TEIUIoTa CrOpaHMs TOILIUBA,
KO3(Q(ULUMEHT IMOJIE3HOr0 JAEWCTBHUS TEIUIOBOM MAalIMHbI, OTHOCHUTEIbHAs
BJIQKHOCTh BO3[yXa, OJJIGKTPUYECKUWA 3aps]l, CHJIA TOKa, JJIEKTPHUUECKOE
HalpspKEHHUE, COIPOTUBIIEHUE IPOBOJHUKA, YAEIBHOE COIPOTUBIICHUE BEILIECTBA,
paboTa M MOIIHOCTh DSJEKTPUUYECKOr0 TOKa), IMPU ONHCAHUM IPABUIBHO
TPakTOBaTh (U3MYECKHH CMBICI MCIOIb3YEMBIX BEIMYMH, OOO3HAUEHUS U
eIMHUIBl (PU3NYECKUX BEIMYUH, HAXOJUTh (DOPMYIIbI, CBS3BIBAIONINE JTAaHHYIO
(GU3NYECKyI0 BEIUYUHY C APYTUMHU BEITUUYUHAMHU, CTPOUTH TpadUKu U3yUCHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJTUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NUYECKUE SBJICHUS U MPOLECCHI, UCTIOIB3YS
OCHOBHBIE  IIOJIO)KEHMSI ~ MOJIEKYJISIPHO--KMHETUYECKOM TEOPUM  CTPOEHUS
BELIECTBA, NNPUHIUI CYNEPHO3ULUM IOJEH (Ha KaYECTBEHHOM YpPOBHE), 3aKOH
COXpaHeHus 3apsaaa, 3akoH Oma 1 yyacTka 1enu, 3akoH Jxoyns—JleHna, 3akon
COXpaHEHHs SHEPTuM, MPHU ATOM J1aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3alHACHIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3NYECKHE MPOLECCH U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalHi PAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBJISITh
NPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH 0OBCHEHHUE U3 1 —2 JTIOrMYeCKUX aroB
c omopoii Ha 1-2 W3y4YEeHHBIX CBOWCTBA (U3MUECKHUX SIBICHUH, (PU3UUIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3a1ayd B 2—3 NEWCTBUS, UCIONb3Ysl 3aKOHBI U (OPMYJIbI,
CBsI3bIBAIONINE (DU3MUYECKUE BEJIWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHUS 33Jaud
3alAChIBATh KPATKOE YCJIOBME, BBIABIATH HEAOCTATOK JAHHBIX JUIS PELICHUS
3a/layd, BBIOMpATh 3aKOHBI M (OpMyJbl, HEOOXOAuUMBbIE JUIsl €€ pEelIeHHUs,
OPOBOAUTH pPacy€Thl M CpPAaBHUBATH MOJYYEHHOE 3HAUYCHHE (PUINYECKOMN
BEJIMYMHBI C U3BECTHBIMH JJAHHBIMY;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOUIN (U3NIECKUX
METOJIOB, HCIOJIb3ys OIMCAaHUE UCCIEeOBAaHUs, BBLICIATH IPOBEpIEMOe
NpeNNoyioKeHHe,  OLIGHMBAaThb  MPaBWIBHOCTh  MOpSAKAa  MPOBEACHHS
UCCIIE/IOBaHUS, JI€TaTh BBIBOJIBI;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUNA WM (PU3UUIECKUX
CBOICTB Ten (KamwUIsipHbIE SBJICHUS, 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro
o0béMa, TemmepaTypbl, CKOPOCTH IMpollecca OCThIBAHUS W HArpeBaHUs IpHU
U3JIy4YeHUU OT LIBETa M3Tydaromieil (MOrIoLaoIIei) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHHsT BOJBI OT TEMIIEpPATyphl JKUJAKOCTH M IUIONIAAM €€ IOBEPXHOCTH,
IIEKTPU3ALMs TE€ U B3aUMOJICHCTBHE NIEKTPUUYECKUX 3aPsII0B, B3AUMOJCICTBUE
NOCTOSIHHBIX ~MAarHUTOB, BU3yaJM3alUsi MArHUTHBIX MOJIEHW IOCTOSIHHBIX
MarHMTOB, JEMCTBUS MAarHUTHOIO IOJII Ha IPOBOAHUK C TOKOM, CBOWCTBa
JJIEKTPOMAarHuTa,  CBOMCTBA  DJIEKTPOABHUIATENs  IOCTOSIHHOIO  TOKA):
dbopMynHpoBaTH MPOBEPSIEMbIE TNPEANOIOKEHHUS, COOMpPaTh YCTAHOBKY W3



IPE/UIOKEHHOTO 00OPYJIOBAaHHUSA, OMHCHIBATh XOJ OMbITa M (HOPMYIHUPOBATH
BBIBO/IBI;

BBITIOJIHATh TIPSIMBIC W3MEPEHHUs TEMIIepaTypbl, OTHOCHTCIHHOW BIIAXXHOCTH
BO3/yXa, CHJIBI TOKA, HAMPSDKEHUS C UCTIOIH30BAHUEM aHAJIOTOBBIX PUOOPOB U
JATYUKOB (PU3MUECKUX BEIMYWH, CPABHUBATH PE3YIbTAThl U3MEPEHUN C yUETOM
3aJJaHHOHM a0COJIOTHOW MOTPEITHOCTH;

NPOBOJIUTh HCCIICIOBAHWE 3aBUCUMOCTH OJHON (DU3MUECKOW BEIMYUHBI OT
JPYTO#l C MCIIONIb30BAaHUEM MPSIMBIX HU3MEpPEHUH (3aBUCHMOCTH COMPOTHUBIICHUS
OPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJN MOMEPEYHOTO0 CEYCHUS M YICIBHOTO
COTIPOTHUBJICHHUS BEIIECTBA MTPOBOJIHUKA, CHIIBI TOKA, HIIYIIETO Yepe3 MPOBOIHUK,
OT HAaNpsHDKCHUsST HAa TPOBOJHHUKE, WCCICAOBaHUE IOCIEAOBATEIIBHOTO U
NapajuieIbHOTO COSAMHEHWH TPOBOJHUKOB): IUIAHUPOBATH HCCIIECIOBAHHE,
coOMpaTh yCTAHOBKY M BBHIOJHATH U3MEPEHHSI, CIEAYS MPEIOKCHHOMY TIIaHy,
(UKCHUPOBATH PE3YIIbTATHI OJTYYCHHON 3aBUCUMOCTH B BUJIC TaOJIUII U IpadUKOB,
JIeNIaTh BBIBOJBI TI0 Pe3yIbTaTaM MCCIIEIOBAHUS;

NPOBOJUTh KOCBEHHBIE W3MEpeHHsl (pu3muecknx BenuunH  (yZeapHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHBIICHUE TPOBOJHUKA, padOTa M MOIIHOCTH
AIIEKTPHUYECKOTO TOKa): TUTAHUPOBATh U3MEPCHHUS, coOupath
IKCIEPUMEHTAFHYIO YCTaHOBKY, CIEAyS MPEIIOKCHHON WHCTPYKIUH, U
BBIUUCIIATH 3HAYCHUE BEITHIUHBL;

coOiroaTh MpaBuUjiia TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS MU3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOPOH Ha UX OMHCAHUs (B TOM YHCJIE: CHCTEMa OTOIIICHHSI IOMOB,
TUTPOMETp, apoBasi TypOrHa, aMIIepMETpP, BOJIBTMETP, CUETUHUK AIIEKTPHUUECKOI
SHEPIUH, dIEKTPOOCBETUTENbHbIE TPUOOPHI, HAarpeBaTEIbHbIE IEKTPONPUOOPHI
(mpumepsI), AIIEKTPUIECKHE NPeI0XPAHUTEIH, AIIEKTPOMATHHT,
DIIEKTPOJBUTATENIh TIOCTOSTHHOTO TOKa), WCIONB3Yys 3HAHUS O CBOMCTBax
busznueckux SBICHUI 1 HEOOXOANMbIE (PU3UUECKIE 3aKOHOMEPHOCTH;
pacro3HaBaTh IPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPHUTEIbHBIE TPUOOPHI IO
CXeMaM ¥ CXEMAaTUYHBIM pHUCYHKaM (KUIKOCTHBI TEPMOMETp, TEpPMOC,
NICUXPOMETpP, TUTPOMETpP, ABHUraTeNlb BHYTPEHHETO CTOpPaHUs, JJIEKTPOCKOII,
peocTar), COCTaBIISATH CXEMBI AJIEKTPHUYECKUX IIETed C IMOCIeAOBATEIbHBIM U
napajuieIbHBIM COCTUHEHHEM D3JICMEHTOB, Pa3iindasi YCJIOBHBIE 00O3HAuCHUS
AIIEMEHTOB AJIEKTPUUECKUX IICTICH;

NPUBOANTH TIPUMEPHI (HAXOAUTh WH(GOPMAIMIO O TPUMEpPax) MPAKTHUIECKOTO
UCTIOJIb30BaHNS (PU3NUECKUX 3HAHHUI B MOBCEAHEBHOM KHU3HU Ui 00CCIICUCHHUS
0e30MacHOCTH TpU OOpaIeHHH ¢ MPHOOpaMU U TEXHUYECKUMHU yCTPOWCTBAMH,
COXpaHEHHS 3J0POBbS W COONIOJICHUS HOPM DKOJIOTUYECKOTO TOBEACHUS B
OKPYXaroUIEH Cpene;

OCYIIECTBIISITh MOUCK HH(OpMaIuu pu3ndeckoro coaepkanus B lutepuere, Ha
OCHOBE UMCIOIINXCSI 3HAHUH M ITyTEM CPaBHEHHSI IOTIOJTHUTEIBHBIX HCTOYHUKOB
BBIJICIISITh MHPOPMAIIHIO, KOTOPasl SIBJISICTCS MPOTUBOPEYMBON HITU MOXKET OBITH
HEJIOCTOBEPHO;

UCTIOJIB30BaTh TPU BBIOJHEHUH YUYEOHBIX 3aJaHUi HAYYHO--TIOMYJISIPHYIO
auTeparypy GU3HYECKOTO COACPIKaHUs, CIIPAaBOYHbBIC MaTEPHAIIbI, PECYPCHI CETH



WNurtepuer, BnageTh NpuéMaMM KOHCHEKTHPOBAHHS TEKCTa, MPeoOpa3zoBaHUS
uH(GOpPMAILIUU U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEeHUs, 00001Ias
nH(pOpMaILIUIO U3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOrO COJEPIKAHUS, B TOM
YuUCJIe MyOJIMYHO MPEICTABISITh PE3YIbTaThl MPOSKTHOM MIIN UCCIIeI0BATEIbCKOM
NESTENbHOCTH, MPU 3TOM TPAMOTHO HCIOJIb30BaTh M3YUYECHHBIA TMOHSTUHHBIMN
anmapar Kypca (QU3UKH, COMPOBOXK/IATh BHICTYIIEHUE TIPEe3EHTAIINEH;

IIPU BBHITIOJTHEHUHU YUYEOHBIX MPOEKTOB U HCCIEIOBaHUHN (PU3NUECKUX MPOLIECCOB
pacnpeneniaTh OO0sS3aHHOCTH B TPYIIE B COOTBETCTBHHM C IOCTaBJICHHBIMU
3aJladyaMH, CJICTUTH 32 BHITIOJHEHUEM IUIaHA JIEHCTBUNH U KOPPEKTUPOBATh €ro,
aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ, B JCSATEIBHOCTh TPYIIIHI,
BBHICTpaMBaTh KOMMYHUKATHUBHOE B3aHMMOJICHCTBUE, TMIPOSBISSL TOTOBHOCTH
paspeniath KOH(JIUKTHI.

K koHmy oOyuenuss B 9 kJjacce INpeAMETHbIE pe3yJbTaThl HAa 0Aa30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD y 00YUaAIOIIUXCSl YMEHU:

UCIIOJIb30BATh MOHATHUSA: CHCTEMa OTCYETA, MaTepHalibHas TOYKA, TPAEKTOpHS,
OTHOCHUTEIBHOCTh ~ MEXaHMYECKOro  JBWXKEHHus, Jnaedopmanus  (ympyras,
IUTACTHYECKAsA), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3Ku, HEHTP TSHKECTH, a0COIIOTHO TBEPAOE TEJIO, LIEHTP TAKECTH TBEPAOTO
Tena, paBHOBECHE, MEXaHMYECKHE KOJIeOaHUS W BOJHBI, 3BYK, MH(PPa3BYK U
YIIBTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U TATbHO30PKOCTh, CIIEKTPHI UCITYCKaHUs U MOTJIOICHHS, anbda-,
0eTa- M1 raMMa-U3ITy4YeHHUs, U30TOMbI, SAepHAsk SHEPTreTHKA;

paznuyarh SBJICHHUA (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJMHEHHOEe
JIBI)KEHUE, pABHOYCKOPEHHOE MPSIMOJIMHEWHOE BUKEHHE, CBOOOIHOE IMajleHHUe
T€J, PABHOMEPHOE ABMKEHHE 110 OKPYKHOCTH, B3aUMOJIEUCTBHE TEJI, PEAKTUBHOE
NBUKEHUE, KojeOaTeabHOEe JABW)KEHHME (3aTyXalllue M  BbIHYKJICHHBIC
Kosie0aHMsI ), PE30HAHC, BOJIHOBOE JIBIYKEHHE, OTpaskKeHUE 3BYKa, IPSIMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPAKEHUE M IPEJIOMIIEHHE CBETA, IMOJHOE BHYTPEHHEE
OTpakeHHE CBEeTa, pa3jokeHue O0enoro cBeTa B CHEKTP U  CJIOXKEHUe
CHEKTpaJIbHBIX 1IBETOB, JMCIEPCUSl CBETa, €CTECTBEHHAs pPaJAMOAKTHUBHOCTb,
BO3HMKHOBEHHME JIMHEMYATOrO CHEKTpa M3JIy4eHHs) 10 OINHCAaHHUI0 HX
XapaKTepHbIX CBONCTB M Ha OCHOBE OINBITOB, JIEMOHCTPUPYIOUIMX JaHHOE
dbuznueckoe sBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3NYECKUX SIBICHUA B OKPYKAIOIIEM
mupe (B TOM uucie (U3NYECKUe SBICHUS B NMPHUPOJE: MPUIUBHI U OTJIMBBI,
nexkeHue T1uiaHer CoOJNIHEYHOM CHCTeMbl, PEaKTUBHOE JBUYKEHUE IKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB KMUBOTHBIMH, 3eMIIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, I[yHaMH, D3XO, LBETa Te€J, OINTHUYECKUE SBJIEHUS B TIPUPOJIE,
OnoJIOTHYEeCKOe NEHCTBUE BHIUMOTO, YIbTPA(UOIETOBOTO U PEHTIE€HOBCKOTO
U3IY4YeHUH, eCTECTBEHHbI paJuOaKTUBHBI (OH, KOCMHUYECKHE JIyuH,
PaavoOaKTUBHOE U3JIyYeHHE NMPUPOAHBIX MUHEPAJIOB, NEHCTBUE PAJIUOAKTUBHBIX
U3JyYEHUH Ha OpraHu3M 4YeJOBeKa), IPU 3TOM IEPEBOAUTH IPAKTUYECKYIO
3aja4y B y4eOHYO0, BBIJIEISITh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX
SIBJICHUU;



OMKCHIBATh M3YyYCHHBIE CBOWCTBA Tel W (U3MYECKHE SIBICHUS, HCIOIb3YS
¢u3znueckue BEIWYUHBI (CPEAHsII W MIHOBEHHas CKOpPOCTb Tella IpHU
HEPABHOMEPHOM JIBI)KCHHH, YCKOPEHHE, IIepeMelIeHIE, MMy Th, YTII0Basi CKOPOCTb,
CWJIa TPEHUSs, CUJIa YIIPYTOCTH, CUJla TSHKECTH, YCKOPEHHE CBOOOIHOIO MaleHus,
BEC TeJla, UMITYJIbC TEJa, UMIYJbC CHUJIbI, MEXaHUYECKas padoTa U MOLIHOCTb,
NOTEHIIMAJbHASL OSHEPTUs TeNa, MOJIHATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMAJIbHASL YHEPTUS CXKATOW MPYKUHBI, KHHETHUYECKass dHEprus, MojHas
MeXaHHYeCKasi SHEPTUs, IEPUO]I U YACTOTa KOJIEOAHH, ITTMHA BOIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, [MOKA3aTellb MPEIOMIIEHUS CPEJbl), IPH
OMKMCAHUU MPABUIBLHO TPAKTOBATH (PU3UYECKUIN CMBICT UCIIOJIb3YEMbIX BEJIMYHUH,
0003HaYeHUs] W €AMHMIBI (U3MYECKUX BEJIUYHMH, HaXOJIUTh (HOPMYJIbL,
CBA3BIBAIOIINE JaHHYIO (PU3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEIMYHMHAMU,
CTPOUTH TpadUKH U3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKIX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SBICHUSI U MPOLIECCHI, UCTIONb3Ys
3aKOH COXPAaHEHMsSI DJHEPrHHM, 3aKOH BCEMHPHOTO TATOTEHHUS, TNPUHIUI
CyNeprno3uluu CHUJI, MPUHIUI OTHOCUTEIbHOCTU ['ammies, 3akoHbl HproTOHa,
3aKOH COXPaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U TTPEIOMIICHHUSI CBETA, 3aKOHBI
COXpaHEHMsI 3apsJ0BOTO0 M MACCOBOTO YHCEN MPH SAEPHBIX PEAKIUSIX, P 3TOM
JTaBaTh CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alMCHIBaTh €r0 MaTeMaTHYECKOe
BBIpA)KEHUE;

OOBSICHATH (PU3NYECKHE MPOLECCH U CBOWCTBA TEJI, B TOM YHCIE U B KOHTEKCTE
CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH NPUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTUYECKUX IIaroB C ONOPOH
Ha 2—3 W3YyYEHHBIX CBOMCTBA (pU3MUECKUX SIBICHUH, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemaTh pacu€THble 3aJadyd (ONUparolldecss Ha CUCTeMy U3 2—3 ypaBHEHUN),
UCIOJIb3Ysl 3aKOHbI U (OPMYJIbI, CBSI3bIBAlOLIME (PU3MUYECKUE BEJIIMYUHBI: Ha
OCHOBE aHajM3a YCJIOBUS 3aJaud 3alHChIBaTh KPAaTKOE YCIOBUE, BBISABIATH
HEJOCTAIONME WU W30BITOUHBIC JaHHBIC, BBIOMPATH 3aKOHBI U (OPMYJIBI,
HE0OXO0IUMBbIE JIJIsl peLIEeHUSs], MPOBOIUThH PACUEThl U OLIEHUBATh PEATUCTUYHOCTh
MOJIyY€HHOTO 3HaYeHUs (PU3NUECKON BEIUUUHBI;

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIUTh MPH MOMOILIU (PU3UUECKUX
METOJIOB, HCIOJIb3ysl OIMCAaHUE HCCIEI0BAaHUA, BBLACIATH IPOBEPIEMOE
NpeNIoNoKeHHe,  OLICHMBAThb  MPaBWJIBHOCTh  MOpSAKAa  MPOBEACHHS
UCCIIeIOBaHUs, JeliaTh BbIBOJIbl, UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOEHUHN U
OTIBITOB;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUNA WM (PU3UUIECKUX
CBOICTB TeJ (M3yueHne BTOporo 3akoHa HeloToHa, 3aK0OHA COXpAaHEHUsI SHEPTUH,
3aBUCUMOCTb IEepuojia KoJieOaHU MNPy KMHHOTO MasTHMKA OT MAacChl Ipy3a U
KECTKOCTH TPYKUHBI W HE3aBHCHUMOCTh OT aMIUIUTYABl MajblX KoJeOaHU,
NPSIMOJIMHENHOE PacIpOCTPAHEHHUE CBETA, Pa3jiokeHue OeJoro cBeTa B CIEKTP,
U3Y4YEHHE CBOMCTB M300pa)K€HUsI B TUIOCKOM 3epKalie U CBOMCTB M300paxKeHHs
npeaMeTa B coOuparoleid JiMH3e, HAOMIOJCHUE CIUIOMIHBIX M JMHEWYaThIX
CHEKTPOB U3JIyUEHUs): CAaMOCTOSATEIBbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa 00OpyIOBaHUS, ONHUCHIBATH XOJ| ONbITa M €ro pe3yjbTaThl,
(bopMyIHpPOBaTH BHIBOJBI;



HIPOBOJIUTH IPU HEOOXOIUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, OIPEIeNisis CpeiHee
3HaYeHUE U3MepseMOoi BEIMUUHBI ((POKYCHOE pacCTOSHHE COOMpPAIOLEH JIMH3BI),
000CHOBBIBAaTh BBIOOP CrIocO0a U3MEPEHHS (M3MEPUTEITBHOTO MPHO0Pa);
OPOBOJUTh  HUCCIIEOBAHHWE  3aBHUCUMOCTEH  (PU3MUECKHUX  BEIMYUH  C
UCTIOJB30BAHUEM TPSMBIX W3MEPEHUH (3aBHCUMOCTH IYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadallbHOW CKOPOCTH, Mepuoja KoJieOaHUi
MaTeMaTUYECKOI0 MAasATHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPa)KCHMS
CBETa OT yIJia MaJeHHs U yTiia MPEeTOMIICHHS OT yIiia MaeHus ):

IUTAHUPOBATh  HWCCIIEJIOBAHUE,  CAMOCTOATEIBHO  COOMpAaTh  YCTaHOBKY,
(GuKCUpOBaTh PE3yNbTAThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEJIWYHMH B
BUje TaOIUIl U TpapuKOB, JleNaTh BBIBOJBI 10 pe3ysbTaTaM HCCIEI0BaHUS;
NIPOBOJINTH KOCBEHHBIC M3MEPEHHS (PH3UUECKUX BEIWYHH (CPEIHSSI CKOPOCTh U
YCKOpPEHHE Teja TPU PaBHOYCKOPEHHOM IBW)KCHHH, YCKOPEHHE CBOOOIHOTO
nasieHus, )KECTKOCTh Py KHUHBI,

KO3(QPUIMEHT TPEHUS CKOJIbKEHUS, MEXaHHYecKasi paboTa U MOIIHOCTb, 4aCTOTa
U TIEpUO]] KOJIeOaHNH MaTeMaTHIECKOTO U MPY>KUHHOTO MasiTHUKOB, ONITHYECKas
cuiia coOuparomeil JUH3bI, paJuOaKTUBHBIM (OH): IMIaHUPOBATH H3MEpPEHUS,
coOupaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY M BBIMOJHATH U3MEPEHHUS, CIEays
NPEeUI0KEHHOM MHCTPYKILIMHU, BEIYUCIIATh 3HAYCHUE BEJTMUYMHBI M aHAJIU3UPOBAThH
MIOJTyYSHHBIE PE3YJIbTAThI C YIETOM 3a/JaHHOM MOTPEITHOCTH H3MEPEHNUH;
coOiroaTh MpaBuUiia TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM;

pa3nuyaTh ~ OCHOBHBIE NPHU3HAKM  M3YYCHHBIX  (U3NYECKHX  MOJEIe:
MaTepHuallbHasl TOUKa, a0COIIOTHO TBEPIOE TENO, TOUCYHBIN NCTOYHHK CBETA, Ty,
TOHKasl TNH3a, MJIAaHETapHast MOJICTh aTOMa, HyKJIOHHAsI MOJIeTIh aTOMHOTO SI/1pa;
XapaKTepHU30BaTh NMPUHIUIBI JCHCTBUS W3YYCHHBIX MPUOOPOB W TEXHUYECKHX
YCTPOWCTB C ONOPOM Ha WX ONHCaHHUA (B TOM 4MCIE: CIUIOMETpP, JaTYUKU
TIOJIOXKEHHSI, PACCTOSIHUSI W YCKOPEHHS, paKeTa, 3XOJOT, OYKH, IEPHCKOII,
¢doroanmapar, ONTUYECKHE CBETOBOJBI, CHEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), ucCmonb3ys 3HAaHUS O CBOWCTBAX (DU3MYECKUX SBICHUM U
HeoOXouMbIe (pr3rUecKkre 3aKOHOMEPHOCTH;

UCTIOJB30BATh CXEMBbl W CXEMAaTUYHBIC PHUCYHKH W3YyYEHHBIX TEXHUYCCKHX
YCTPOWCTB, M3MEPHUTEIBHBIX MPHOOPOB U TEXHOJOTHYECKHUX IPOLIECCOB MpHU
peleHn y4eOHO--TIPaKTUYECKUX 3aJ]lad, ONMTHYECKUE CXEMBI Ul MOCTPOCHUS
n300pakKeHUH B TUIOCKOM 3epKajie U cOOMparole JTHH3E;

NPUBOANTH TIPUMEPHI (HAXOAUTh WH(GOPMAIMIO O TPUMEpPax) MPAKTHUYECKOTO
UCTIOJIb30BaHNS (PU3NUECKUX 3HAHUM B MOBCEAHEBHOM KHU3HU Ui 00CCTICUCHHUS
0€30MacHOCTH MpHU OOpaIeHHH ¢ MPHOOpaMU U TEXHHYECKUMHU yCTPOWCTBAMH,
COXpaHEHHS 3J0POBbS W COONIOJICHUS HOPM OKOJIOTUYECKOTO TOBEACHUS B
OKpy>Karollel cpene;

OCYILECTBJIATh NOUCK MH(popManMu (u3ndeckoro cojepxanus B VHTepHere,
CaMOCTOSATEIBHO (POPMYIHPYsI TOMCKOBBIH 3a1IpOC, HAXOAUTD IYTH ONPEICIICHUS
JIOCTOBEPHOCTU IOJyYE€HHOW HMH(OpMalUy Ha OCHOBE MMEIOLIUXCA 3HAHUHA U
JIOTIOJIHUTENIbHBIX UICTOYHUKOB;

UCMOJIb30BaTh IPU BBINOJHEHUM YUYEOHBIX 3aJaHU HAy4YHO--TIONYJISIPHYIO
AUTEpaTypy (HPU3NYECKOTO COAEPIKAaHMUs, CIIPABOYHbIE MATEPHAIIBI, PECYPCHI CETH



WuTepHer, BianeTrp NpuéMamMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHUs
UH(pOpMAIMU U3 OTHOM 3HAKOBOM CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE IMCBMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
MH(OPMALIUU U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO COAEPKaHUs, TyOIMYHO
IPEJICTABIATh PE3YNbTATH MPOCKTHON HMJIM UCCIEAO0BATEIBCKON JEATEIbHOCTH,
Opd 3TOM TIpPaMOTHO HCIIOJIb30BaTh M3YyUYEHHBIH MOHATUHHBIA ammapar
U3y4aeMoro paszena (pU3MKU U COMPOBOXKJATh BBICTYIUIEHHE NMPE3EHTAIMEN C
y4ETOM OCOOEHHOCTEN ay IUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosn4yecTBO yacos DJIEKTPOHHbIE
Ne HaumeHoBaHuUe pa3aesioB U TeM O T RN | e— (undposbie)
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI pecypesr
Pazgen 1. ®u3uka u eé poJib B IO3HAHUHU OKPY KAOIEro MUpa
1.1 dusnka - HayKa 0 MPUPOJC 2 bubmorexa HOK
https://m.edso0.ru/7f416194
bubnuoreka [IOK
12 PH3HYECKHC BENHHHEI 2 1 https://m.edscl)_z).ru/7f416194
13 EcTtecTBeHHOHay4YHBIN METO] 5 1 but6mmoreka [IOK
HO3HAHUS https://m.edso0.ru/7f416194
Wroro no pazgeny 6
Paznen 2. IlepBoHayajibHbIE CBEIE€HUA 0 CTPOEHNH BelleCTBA
2.1 CrtpoeHue BelecTBa 1 bubmorexa TIOK
https://m.edso0.ru/7f416194
29 JIBu>xeHue 1 B3auMOACHCTBHUE 9 1 bu6mmoreka IIOK
YaCTHI[ BEIIECTBA https://m.eds00.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 bubmmorexa OK
https://m.edso0.ru/7f416194
Uroro mo pazaeny 5)
Pa3nen 3. /IBu:keHne U B3aMMOIelCTBHE TeJl
bubmmoreka [JOK
3.1 MexaruieCKoe ABIKCHHC 3 https://m.edscﬂ).ru/7f416194
bubmmoreka [JOK
32 Hrepuus, Macea, IA0THOCT 4 . https://m.edscﬂ).ru/7f416194



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

bu6mmoreka [IOK

33 Cuira. Bugst o 14 2 https://m.eds00.ru/7f416194
Hroro 1o pazaeny 21
Pa3nen 4. /laBjieHue TBEPABIX TeJl, )KUAKOCTEN M ra3oB
11 i T, soo 3 Bumiorera LIOK
' ’ https://m.edso00.ru/7f416194
rasamu
bu6anorexa IIOK
4.2 JlapaeHue xuKocTH S https://m.eds00.ru/7f416194
bu6anoreka IIOK
4.3 ATMochepHOE TaBIcCHHE 6 https://m.edso0.ru/7f416194
44 JleicTBUE )KUAKOCTH U ra3a Ha 7 3 bu6mmoreka [IOK
' MOTPY)KEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazneny 21
Pa3zgea S. PaboTra 1 MOIIHOCTH. DHEprus
bu6mmoreka [IOK
> Pabora i momsoCT® 3 . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctere MexaHH3MEI ° . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexaneckas SHepris 4 . https://m.edso00.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 12

[TPOTPAMME



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

8 KJIACC

KoJsmn4yecTBO yacon DJIeKTPOHHBbIE
Ne HanmeHoBaHue pa3aesioB U TeM K I (uu¢posbIe)
n/n MPOrpamMMbl Bcero O;Tpom’m’le %aKT"quKHe oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
Pa3znea 1. TensioBble siBJIeHUs
1.1 CtpoeHue 1 CBOWCTBA BEIIECTBA 7 bubmorexa HOK
' P H https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
12 Ternosbie mporecce! 21 1 > https://m.edsoo.ru/7f4181ce
Wroro no pazgeny 28
Paznen 2. DiieKTpruyecKkre 1 MATHUTHBIE SIBJICHUSA
1| oo o 7 | Bmosliok
' 8 https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBHUE
. . bu6mmoreka IIOK
2.2 IToCTOSTHHBIN 3JIEKTPUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6anorexa IIOK
23 MarHHTHbIC ABICHHS 0 . 15 https://m.edsoo.ru/7f4181ce
bub6anoreka IIOK
24 DICKTPOMAHHTHAS HHY KIS 4 https://m.edsoo.ru/7f4181ce
Uroro mo pazaeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68 3 145

I[TPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

Kosn4ecTBO 4acon DJIeKTPOHHBbIE
Ne HanmeHoBaHue pa3aesioB U TeM K I (uu¢posbIe)
n/n MPOrpamMMbl Bceero O;Tpom’m’le pﬁalcanecxne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
Paznesn 1. MexaHuveckue siBJIeHUSA
11 Mexanndyeckoe IBUKEHUE U 10 1 bu6mmoreka [IOK
' CoCco0BI €ro ONMUCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [IOK
12 Baanmozericrene Tex 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
13 3aKOHBI COXPAHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 40
Pazgea 2. MexaHu4yeckue KoJ1e0aHUS M BOJTHbI
bubnuoreka [IOK
2.1 Mexanuueckue konebamma ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHuueckue BOIHbBI. 3BYK 8 1 3 https://m.edso0.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DyieKTPpOMarHuTHOE MOJie M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bubnuoteka [IOK
' AJIICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro mo pazaeny 6
Pa3znea 4. CBeToBbI€ SIBJICHUS
bu6nmuoreka LIOK
4.1 3aKOHBI PACTIPOCTPAHEHUS CBETA 6 2 https://m.eds00.ru/7f41a4a6
4.2 JIH3BI 1 ONTHYECKUE TPUOOPHI 6 3 bubmmorexa [JOK

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



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

bu6mmoreka [IOK

4.3 Paznoxenue 6eoro cBera B CIEKTP 3 2 hitps://m.edsoo.ru/7fA1a4a6
Hroro 1o pazaeny 15
Paznea 5. KeanroBble siBJIeHUSA
51 Hcnyckanue u MOrJomieHne CBeTa 4 1 bubanoreka LHOK
aTOMOM https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
52 CTpocnue aTOMHOTO Apa 6 . https://m.edsg).ru/7f41a4a6
bubnuoreka [IOK
53 FLACpHEIC peaKiH ! . https://m.edsg).ru/7f41a4a6
Htoro no pazneny 17
Pa3znen 6. IloBTOpUTEIbHO-0000 1AM MOTYJIb
6.1 i‘;ﬁﬁiﬁﬁﬁ Ey(;i?ﬁ;ﬁ; 32 7-9 9 2 bubmorexa IIOK
Tace https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 27

ITPOTPAMME



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

IHOYPOYHOE INIVTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4Yacos

Bcero

KonTpoabHbIe
padoThbI

IIpakTH4yeckue
padoThI

DJIeKTPOHHBbIE HU(POBbIE
oOpa3oBaTeJibHbIE

pecypchbl

Jara
H3y4YeHMsI

dusnka — HayKa o
npupoje. SABieHus
PUPOJIBI

Du3nUECKUE SIBICHUS

dOu3nUeCcKue BEIUUNHBI U
HX U3MCPCHUC

Ypoxk-uccienoBaHue
"N3mepenue TeMiepaTypbl
IIPU TIOMOILU XKUJKOCTHOTO
TEPMOMETpA U JaTUHKa
TeMIlepaTypsl”

Meroasl Hay4qHOTO
no3HaHus. Onucanue
bu3nUecKux SBICHUM C
ITOMOUIBI0 MOJIETIEN

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

Ypok-uccieaoBanue
"IIpoBepka runoresbl:
JaJIbHOCTH MOJIETA IIAPUKA,
MyIIEHHOTO
TOPU30HTAIIBHO, TEM
OoJIbIIIE, YeM OOJIbIIIe
BbICOTA IMycKa"

Crpoenue BeliecTsa.
OTMBITHI, TOKa3bIBAIOIIHE

bu6mmoreka IIOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

AUCKPCTHOC CTPOCHUC
BCIICCTBA

I[BI/I)KGHI/IG qaCTuIq

bu6mmoreka [IOK

TCJIa I10 €0 IINIOTHOCTH

8 BEIECTBA https://m.edsoo.ru/ff0a013e
Ypok-ucciaenoBanue

9 «OmnBITHI 110 HAOJTIOACHUIO
TEIJIOBOTO PaCIIMPEHUS
ra3oB»

10 ArperaTtHsle COCTOSTHUSA
BEILIECTBA
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJBI.

11 O06o06menue 1Mo pasueny bubnuoreka [IOK
«[lepBoHayanbHbBIC https://m.edsoo.ru/ff0a0378
CBEJICHUSI O CTPOCHUU
BEILIECTBA»

12 fl\,/; ZPLELP;?;GEESZHBHKGHHC- bu6nmoreka [IOK

https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBUKEHUE

13 Cxopoctb. Equnuiis bubnuoreka [IOK
CKOPOCTH https://m.edsoo.ru/ff0a079c

14 Pacuer nyTu 1 Bpemenu bubanoreka [JOK
JBIKEHUS https://m.edsoo.ru/ff0a0ae4

15 HNuepnusa. Macca — mepa bubanoreka [JOK
WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
IIimoTHOCTE BelecTBa.

16 Pacder maccel 1 00beMa bubmorexa HOK

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

17

18

19

JlaGopaTtopnas pabota
«Ormpenenenre TIOTHOCTH
TBEPAOTO TEIIA»

Pemenune 3agad 1o reme
"[TimoTHOCTH BemecTBa"
Cuiia KaKk XapakTepHCTHKA
B3aumoercTus ten. Cuna
ynpyroctu. 3akoH ['yka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

20

21

22

Jlaboparopnas padota
«M3y4yeHne 3aBUCUMOCTH
pactsbkeHus (edopmMariym)
MPYXUHBI OT MPUITOKECHHOM
CHJTBD)

SBneune tarorenus. Cuia
TAKECTH

CBs3b MEXAY CHIION
TSDKECTH M MacCoOM Tea.
Bec Tena. Pemenue 3amau
o Teme "Cuia Tsoxkectu"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0al778

23

24

25

26

Cuiia TsKecTH Ha IPYyTUx
manerax. Gusnueckue
XapaKTEPUCTUKH TUTAHET

H3mepenue cui.
Junamometp

Bec Tema. HeBecomocTn

CrnoxeHue qByX cui,
HAIPaBIICHHBIX 10 OJTHOU
IIPSIMOM.
PaBHOAEHCTBYIOIIAS CHJT

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0a1502

bubnuoreka [IOK
https://m.edsoo.ru/ff0al8cc

bu6nuoreka [IOK
https://m.edsoo0.ru/ff0al778

bu6mmoreka IIOK
https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemenue 3amay mo reme
"PaBHoneiicTByIOMIas cui"

28

29

Cuna TpeHus u e€ BUIBL.
Tpenue B ipupoze u
TEXHUKE

JlaGopaTtopnas pabota
«3y4yeHune 3aBUCUMOCTH
CHWJIBI TPEHUS CKOJIBKECHUS
OT CUJIBI JJABJICHUSI U
Xapakrepa
COTIPUKACAIOIINXCS
HOBEPXHOCTEN»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agay Ha
OIpEJICIICHUE
PaBHOJICMCTBYIOIIEH CUIIbI

31

Pewenue 3aga4 no remam:
«Bec tenay, «I'paduueckoe
U300pakKeHUe CUI»,
«Cunby,
«PaBHOEMCTBYIOIIASA CUIT»

bu6mmoreka IIOK
https://m.edsoo.ru/ff0alde0

32

33

KonTponsHas padora o
TeMaM: «MexaHU4ecKoe
IBHKEHHEY, «Macca,
IUIOTHOCTBY, «Bec Temay,
«I"'paduueckoe
U300paKEHUE CHI»,
«CHnb»

JlaBnenne. CriocoOsI
YMEHBIICHHS U YBETUUCHHUS
JABJICHUS

bu6mmoreka IIOK
https://m.edsoo0.ru/ff0a20a6



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JlaBiieHue rasa.
3aBUCUMOCTD JTaBJICHUS

bu6mmoreka [IOK

34 rasza ot o0néma, https://m.edsoo.ru/ff0a2376
TeMIEpaTypsbl
[lepenaua naBneHus
35 TBEPABIMH TEJIAMH, bu6mmoreka [IOK
JKUIKOCTSIMH U Ta3aMH. https://m.edsoo.ru/ff0a25b0
3axoH Ilackans
% | rone oommmoe bumorera LOK
. https://m.edsoo.ru/ff0a2718
JCUCTBUEM CHUJIIBI TAXKCCTU
| et o mamcoom bumiorexa LIOK
https://m.edsoo.ru/ff0a2826
rasze. 3axon Ilackams»
bu6anoreka IIOK
38 Coobmarommecs cocy! https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmmorexa TIOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopuiaeBoi
KUIKOCTHBIM HACOC
Atmocdepa 3eminu u
a1 —— bu6mmoreka IIOK
https://m.edsoo.ru/ff0a2b5a
CYIIECTBOBAHUS
42 Bec Bo3nyxa. bubanoreka [JOK
ATMochepHOe TaBIcHHE https://m.edsoo.ru/ff0a2b5a
o | omeperme amiocgeproro BuGmiorexa LIOK
: https://m.edsoo.ru/ff0a2da8
Toppuuennu
44 3aBUCUMOCTD bubmuoreka [IOK

aTMOC(EepHOTO JTaBICHUS

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

OT BBICOTHI Ha/l YPOBHEM
Mopsi

Bbapomertp-anepous.

45 ATmocdepHOe TaBlIeHHE Ha bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
Pemenue 3amad mo teme "
46
AtmocdepHoe naBneHue"
elCTBHE JXKUJIKOCTH M Ta3a
47 flla norpy;erflloe B HUX bubmmorexa HOK
https://m.edsoo.ru/ff0a3276
Te0. ApXuMe0Ba cuia
JlaGopartopnas pabota
48 gggggggggﬁeﬁ CUJIBI bubmiorexa LIOK
N N ’ https://m.edsoo.ru/ff0a33fc
JIEUCTBYIOIIEH Ha TEJo,
MOTPY>KCHHOE B JKHIKOCTD)
JlaGoparopnas padoTa 1o
teme «MccnenoBanue
49 3aBUCUMOCTH BECa Teja B bubnuoreka [IOK
BOJIe OT 00BEMaA https://m.edsoo.ru/ff0a3514
MOTPY)KEHHOM B KUJKOCTh
JacTH TeJIay
bu6mmoreka IIOK
>0 [naanme rex https://m.edsoo.ru/ff0a3a96
JlaGopartopnas pabota
"KonctpyupoBanue
51 apeoMeTpa uiu

KOHCTPYUPOBAHUE JIOJKH U
oIpeJielieHue €€
rpy30n0abEMHOCTH"



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

52

Pemrenue 3amad mo remam:
«IlnaBanue cyaoB.
BosznyxomiaBanuey,
«JlaBneHue TBEPABIX TE,
JKHIKOCTEN U Ta30B»

bu6anorexa IIOK
https://m.edsoo.ru/ff0a3654

53

54

55

56

KoHntponpHas pabora mo
Teme «/JlaBiaeHne TBepabIX
TEJ, )KUJIKOCTEH U ra30By

Mexannueckas pabota

Momaocts. Eananns:
MOIITHOCTH

Ypok-ucciaeaoBanue
"PacyéT MOIIHOCTH,
pa3BUBAEMOM NIPU MOABEME
I10 JecTHULE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

S7

[IpocThie MEXaHU3MBI.
Prruar. PaBHOBecue cuil Ha
pbryare

58

Pbruaru B TexHuke, ObITY U
npupoze. Jlaboparopuast
pabota «HccnenoBanue
YCJIOBUM paBHOBECHS
pbIuara»

0.5

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a478e

59

60

Pemenue 3amau mo teme
«YCIIOBHS paBHOBECUS
pbryara

Koaddunment nonesnoro
JNIEUCTBUS MEXaHU3Ma.
JlaGopaTopHas padoTa

0.5

bu6nmuoreka LIOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

«3mepenne KIIJ{
HAKJIOHHOMW TJIOCKOCTHY

61

Pemrenue 3amay no reme
"Pabora, momHocTs, KIT/"

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

62

63

64

MexaHnueckasi JHEPTHUs.
Kunetuueckas u
MOTEHIINATbHAS YHEPTHS

3aKOH COXpaHEHUs
MEXaHUYE€CKOW SHEPTUU

YPpOK-3KCTIEPUMEHT T10
TeMe " DKCIIEpUMEHTAIIBHOE
OIpEJICIICHUE U3MEHECHUS
KUHETHYECKON U
MOTEHIIMATbHON SHEPTUU
MIPU CKaThIBAHUU TEJA MO
HaKJIOHHOM INIOCKOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

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

65

KonTponsHas padora no
teme «PaboTa 1 MOIITHOCTB.
DHeprus»

66

PesepBHrIii ypok. Pabora ¢
TEKCTaMH T10 TeMe
"MexaHn4eckoe
nBHKeHue"

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

67

68

PesepBHblii ypok. Paborta c
TEKCTaMH 110 TEME
"JlaBieHue TBEPABIX TEI,
JKUIKOCTEN U ra3oB"

Pesepsusbiii ypok. Pabora ¢
Tekctamu o teMe "Pabora.
MomHocTb. JHeprus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

.

12



8 KJIACC

KoauuyecTBOo 4acoB

DJIeKTPOHHbIE HU(PPOBbIE

Ne Hara
Tema ypoka Konrpoanubie IIpakTuueckue oOpa3oBaTe/IbHbIE
n/n Bceero H3y4YeHMsI
padoThI padoThI pecypchl

OCHOBHBIE TTOJI0KEHUS

1 MOJIEKYJISIPHO- 1 bubnuoreka [IOK
KHHETHYECKON TEOPUHU U UX https://m.edsoo.ru/ff0a5256
ONBITHBIE TTOATBEPKICHUS

5 Macca u pa3mep aToOMOB U 1
MOJIEKYJI

3 XI/(I)}:I[[E(J)TOT; iﬂgg(r)gioasﬂoro 1 bubmorexa HOK

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

COCTOSIHUH BeIleCTBa
OOBsiCHEHHE CBOWCTB
TBEPIOTO, KUIKOTO U

4 razo00pa3HOro COCTOSIHUM 1
BEIIECTBA HA OCHOBE
MTOJI0KEHUN MOJIEKYJISIPHO-
KMHETHUYECKON TEOpUHU

5 Kpucrannuueckue u 1 bubanoreka [JOK
amop(HbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBaHue u

6 KaUJUISIPHOCTb. 1 bubanoreka [HOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HATSDKEHHE

7 TermoBoe pacmupesue u 1 bubanoreka [IOK
cKatue https://m.edsoo.ru/ff0a5a26

8 Temneparypa. CB43b 1

TEMIEPATypPhI CO



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

CKOPOCTBIO TCILNIOBOT'O
JABHMOXKCHUA 4aCTHIL

BHyTpeHHsst sHepTUs.

BBIJICTIIEMOTO UM TIPU
OXJIAXKJIEHUH

9 Croco0Obl U3MEHEHHUS Eubmrorexa [IOK
o https://m.edsoo.ru/ff0a5c60
BHYTpPCHHEH SHEPTHH
10 Buas! Ternmonepenauu Eubmrorexa [IOK
https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepeHus
"[IpakTHaeckoe
11 HCIIOJIb30BaHUE TEIIOBBIX but6mmoreka [IOK
CBOWCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTEPHUAJIOB B IIEIIIX
sHeprocoepexeHus"
12 KoanuecTBo TEmI0THI. bu6anoreka IIOK
VY 1enbHast TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 | Gorames Temmootuenn buGmorea LOK
' https://m.edsoo.ru/ff0a7088
TEIIOBOE PaBHOBECHE
JlaGopartopnas pabota
T e B LOK
. https://m.edsoo.ru/ff0a6a98
CMEIINBAHUHU XOIOTHOM U
ropsiyeit BojibI"
Pacuer xonuuecTBa
TEILIOTHI, HEOOXOIMMOTO
15 JUIsl HarpeBaHus Tena u



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

JlaGopaTtopnas pabota

16 "OnpeneneHue yaeabHON bubmorexa LIOK
" https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
DHeprus TOIJINBA.
17 yZ[eJI')IbHaSI TEIJI0Ta bubmmorexa LTOK
https://m.edsoo.ru/ff0a7b5a
CropaHus
[InaBneHue u
18 E;Ziﬁﬁiiﬁimx TeN bubmorexa IIOK
' https://m.edsoo.ru/ff0a71d2
VY nenapHas TemiuoTa
IIJIABJICHUS
Jlabopartopnas pabota
19 "OnpenencHue yaenbHON bubmmorexa HOK
" https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBJICHUS JIbJ1a
20 [TapoobpazoBanue u bubanoreka LHOK
KoHJeHcanwus. Micnapenue https://m.edsoo.ru/ff0a740c
Kuneunue. Y nenpuas
TEIUI0Ta MapooOpa3zoBaHus
21 Y KOHJICHCAITUH. bu6mmoreka [IOK
3aBUCHMOCTD TEMITEPATYPBI https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(HEPHOTO
JIaBJICHUS
BrnaxnocTs Bo3myxa.
yp | Saoparoprns pasors uGmiorexa 10K
. https://m.edsoo.ru/ff0a7628
OTHOCHUTEJIBLHOM BIAKHOCTH
BO3ayXa"
Pemenue 3amau Ha
23 OIPE/IEJIEHNE BIAXKHOCTU

BO3/lyXa



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

24

[TpuHIIUTIBL PAOOTHI
TETUIOBBIX JIBUTATEICH.
[TapoBas TypOuHa.
JIBUTaTeNb BHyTPEHHETO
CrOpaHus

25

26

KIIJI TermoBoro
nBuratens. TerniaoBsie
JIBUTATEJIU U 3alllATa
OKpY’Karoleh cpeibl
3aKOH COXpaHEHHUS U
MIpEBpAIICHUsI SHEPTUH B
TEIJIOBBIX MPOIIECcax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

27

IToaroroska x
KOHTPOJIBHOM padoTe 1mo

TteMe "TermnoBrie IBJIEHU.

W3meHeHne arperaTbix
COCTOSIHUH BelecTBa"

bubnuoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

29

30

KonTponbHas pabdora mno

TeMe "TermnoBrie IBJICHUS.

N3menenune arperaTHbIx
COCTOSIHM BeliecTBa"

OnekTtpuszauusd ten. J(Ba
poja dMEKTPUUECKUX
3apsiioB
Ypok-ucciaenoBanue
"DnexkTpuzanus Tea
WHIYKLIHAEH U IIpU
CONPUKOCHOBEHHUH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

31

32

33

34

B3aumoneiictBue
3apsKEHHBIX TeJl. 3aKOH
Kyiona

DJIEKTPUUYECKOE TOJIE.
Hanpsxennocts
AIEKTPUYECKOTO TOJISI.
[IpuHIIMT Cynepro3uiuu
AJIEKTPUUECKUX TOJIEH
Hocwurenu snexkrpudeckux
3apsI0B. DIIEMEHTaPHBIN
3apsa. CTpoeHue atoma

[IpoBonHMKY 1
JIAATIEKTPUKH. 3aKOH
COXpaHEHHUS
AIEKTPUYECKOTO 3apsiia

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

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

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

35

36

37

38

Pemenue 3anau Ha
MIPUMEHEHUE CBOWCTB
AIEKTPUYECKUX 3apsi0B

DIIEKTPUUECKUH TOK,
YCJIOBHSI €T0
CYyIlIECTBOBAHUA.
HcTtounnku
AIEKTPUIECKOTO TOKA

JIecTBUSI SIIEKTPUUECKOTO
TOKa

Ypok-ucciaenoBanue
"leiicTBUE
AIIEKTPUYECKOTO TOJIS Ha
MPOBOJIHUKU U
JUAIEKTPUKH"

bubnuoreka [IOK
https://m.edsoo.ru/ff0a90cc

bu6anorexa IIOK
https://m.edsoo.ru/ff0a95a4

bubnuoreka [IOK
https://m.edsoo0.ru/ff0a96b2



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

DNEeKTPUIECKUI TOK B

39 MeTajuiax, XUIKOCTIAX U bubmorexa LIOK
’ https://m.edsoo.ru/ff0a9838
raszax

40 DnexkTpuyeckas 1enb 1 eé
COCTaBHBIE YaCTH
Cuna Toka. JlabopatopHas

a1 pabota "U3mepenue u 05 bubnuoreka [IOK
PEryJINPOBaHUE CHIIBI ' https://m.edsoo.ru/ff0a8bd6
ToKa"

DIIEKTPUUECKOE
HanpsbkeHue. BoabTmeTp.

42 Jlabopartopnas pabota 05 bubnuorexa [IOK
"HU3mepeHue u ' https://m.edsoo.ru/ff0a9e14
peryianupoBaHue
HanpspKeHus "

8 mposomma Yacmioe bubmorea IOK

' https://m.edsoo.ru/ff0aa738
CONPOTHUBIICHHUE BEIIECTBA
Jlaboparopnas paborta
"3aBUCUMOCTh
p | Hopm 1 BiGaoess LOK
https://m.edsoo.ru/ff0aa738
MPOBOHUKA OT €0 JUTHHEI,
TJIOIIAIU TTOTIEPEYHOTO
ceyeHus u Marepuana'
o | o oo s o LOK
: https://m.edsoo.ru/ff0aa44a
JUTSI y9acTKa IeTH
16 JlabopaTopHast paboTa 1 bu6mmorexa OK

"UccnenoBanue

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

3aBUCUMOCTHU CHJIBI TOKA,
UAYLIETO Yepe3 Pe3nucTop,
OT CONPOTHUBIICHUS
pe3ucTopa U HaAPSHKEHUS
Ha pe3ucrope”

47

48

49

50

[TocnepoBaTenbHOE U
mapajICIbHOC COCANHCHUA
IIPOBOAHHUKOB

JlaGopaTtopnas pabota
"[IpoBepka npasumiia
CJI0’)KECHHUS HAIPSDKEHUI
IIpH TI0CJIEI0OBATEIbHOM
COEIMHEHUU ABYX
pe3ucTopon"

JlaGopaTtopnas pabota
"IIpoBepka nmpaBuia Jis
CHUJIBI TOKA NpU
napauieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3anau Ha
IpuMeHeHne 3akoHa Oma
JUTSL pa3IMYHOTO
COEJIMHEHUs] TPOBOJHUKOB

bu6anoreka IIOK
https://m.edsoo.ru/ff0aaa58

bu6anoreka IIOK
https://m.edsoo.ru/ff0aadle

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

o1

PabGora u MmomHOCTE
AIIEKTPUYECKOTO TOKA.
3akoH J[xoyms-JleHnia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

52

JlabopaTopnast paboTa
"Onpenenenue paboTs U
MOIITHOCTH
3JIEKTPUYECKOro TOKa"

bubmuoreka [IOK
https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

53

DNeKTpUYecKHe Eenu U
noTpeOuTenn
AIIEKTPUYECKON DHEPTUH B
osITy. KopoTkoe
3aMbIKaHHE

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

54

55

56

57

Iloaroroska K
KOHTPOJIBHOM paboTe 1mo
TeMe "DIeKTpUIeCKue
3apsiibl. 3apsKCHHBIC TEa
Y WX B3aUMOJICHCTBHUSI.
IlocTosiHHBIN
AIEKTPUUYECKHUH TOK"

KonTponsnas padorta o
TeMe "DIEKTPUUYECKUE
3apsnbl. 3apsKEHHbIE Tea
U UX B3aHMOJICUCTBUSI.
[TocTrossHHBII
AIEKTPUYECKHI TOK"

ITocTossHHBIC MArHUTHI, UX
B3aMMOJIECTBHE
Ypok-ucciaenoBanue
"U3yuenue nosuei
IMOCTOSIHHBIX MarHuTOB"

bu6anorexa IIOK
https://m.edsoo.ru/ff0abd2c

bubnuoreka [IOK
https://m.edsoo.ru/ff0abea8

bu6mmoreka IIOK
https://m.edsoo.ru/ff0ac3d0

58

59

MarsaurtHoe 1oe.
MarnuTHOE 1mojae 3eMIH U
€ro 3HaueHHEe JUIA KU3HU
Ha 3emJie

OmneiT Opcrena.
MaruuTHoe 1oJie
BIIEKTPUUECKOTO TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka IIOK
https://m.edsoo.ru/ff0acld2



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

MarsurtHoe 1oJe KaTyIIKH
C TOKOM

60

61

[Ipumenenne
AIIEKTPOMArHuTOB B
texHuke. Jlaboparopnas
pabota "U3ydenne
JEHCTBUSL MATHUTHOTO
MOJIsI Ha TIPOBOJTHUK C
TOKOM"

DIIEKTPOABUTATEIb
MOCTOSIHHOTO TOKA.
Hcnons3zoBanue
AJIEKTPOIBUTATENICH B
TEXHUYECKUX YCTPOUCTBAX
Y Ha TPaHCIOpPTE.
JlaGopaTtopnas pabota
"KonctpyupoBanue u
U3y4YeHHe paboThI
aneKTpoBUrarens”

0.5

bu6anorexa IIOK
https://m.edsoo.ru/ff0ac74a

bu6anoreka IIOK
https://m.edsoo.ru/ff0ac86¢c

62

63

64

Omneitel ®apanes. 3akoH
ANEKTPOMArHUTHOM
nHayknuu. [Ipasuiio
Jlenna
DIeKTpOoreHepaTop.
CnocoObl noyuyeHus
JJIEKTPUYECKON DHEPIUH.
DIIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX
HMCTOYHHUKAX YHEPTUH

IToaroroBska x
KOHTPOJIBHOM paboTe mo



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

TeMme "DJIeKTpUYECKUE U
MarHuTHBIE ABJICHUS"

KonTpomnsHas padora o

65 TeMe "DIeKTpUIeCKue 1 1 bubmmorexa LTOK
" https://m.edsoo.ru/ff0acb14
MArHUTHBIC SIBIICHUS
o | Tmmypon ibeme | B LOK
" " https://m.edsoo.ru/ff0acc5e
TennoBble SIBICHUS
PesepBHblit ypok. PaboTta c
67 TEKCTaMH MO TEME 1 but6mmoreka [IOK
"TTocTOSIHHBIH https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKHUH TOK"
Pesepsubiii ypok. Pabota ¢
68 TEKCTaMH 110 TEME 1
"MarauTHbIC SIBICHUS"
OBIIEE KOJIMYECTBO YACOB 68 145

I10 ITPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Ne
n/n

Tema ypoka

MexaHnuyeckoe JBHKEHHE.
MarepuanbHas TOYKa

Cucrema orcuera.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO IBUKECHUS

KoaudyecTBo 4acoB

KonTpoabHbIe

Bcero
padoThI

IIpakTH4yeckue
padoThI

Hara
U3y4eHHs

DJIeKTPOHHBbIE HU(POBbIE
oOpa3oBaTe/IbHbIE

pecypchl

bubnuorexa [IOK
https://m.edsoo.ru/ff0ad474

PaBHOMEepHOE
MPSIMOJIMHENHOE IBUKEHUE

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

HepaBaomepHoe
IPSIMOJIMHENHOE IBUKEHUE.
Cpenssisi 1 MTHOBEHHAs
CKOPOCTh

[IpsamonunHenHoe
PaBHOYCKOpPEHHOE
JBH)KEHUE. Y CKOPEHHUE

CKopoCTh MPSAMOIMHEHHOTO
PaBHOYCKOPEHHOTO
neuxeHus. ['padux
CKOPOCTH

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

Jlaboparopnast paboTta
"OnpeneneHue yCKopeHus
TeJla IPU PAaBHOYCKOPECHHOM
JBYDKCHUH 110 HAKJIOHHON
MJIOCKOCTH"

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

CB00OOIHOE TTaJIEHUE TEI.
OmnpiTel [Nanunes



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

PaBHOMEpHOE nBUXKEHUE TTO
okpyxHocTu. [lepuos u

bu6anorexa IIOK

9 Hactora obparuemn. https://m.edsoo.ru/ff0ael76
Jluneiinas u yriioBas
CKOPOCTH
10 LlenTpocTpeMuTEIHLHOE
YCKOpPEHHUE
11 ITepBriit 3akoH HproToHA. bubnuoreka [IOK
BexkTop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HproToHa. bubanoreka [JOK
PaBHoneiicTByOIIIAs cHa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubanoreka [JOK
CyTiepro3uims Cuil https://m.edsoo.ru/ff0ae982
14| opmcnome satorion BuGmorexa LIOK
https://m.edsoo.ru/ff0aeb6c
HrroTona
15 Cwuna ynpyroctu. 3aKoH bubmuoreka [IOK
I'yka https://m.edsoo.ru/ff0aeca2
16 Pemienne 3amau mo reme
«Cuia ynpyrocTtum
17| et meormoc bumotera LOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bubmoreka IJOK
18 Cunatpenns https://m.edsg).ru/fanf738
19 Pemenue 3agau no reme bu6mmoreka IIOK
«Cwua TpeHus» https://m.edsoo.ru/ff0afa26
20 JlabopaTopHnas paboTa bu6mmoreka IIOK

"Onpenenenue

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

ko3 uienTa TpeHus
CKOJIb)KeHUA"

21

22

Pentenue 3amau mo reme
"3akonsl HeroroHa. Cuna
ynpyroctu. Cuna tpeHus"

Cua TSKECTH U 3aKOH
BCEMHUPHOTO TSITOTEHUS.
YckopeHnue cBoOOTHOTO
mageHust

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afb8e

bu6anorexa IIOK
https://m.edsoo.ru/ff0af044

23

Ypok-koHdepeHius

" JIBM>KEHUE TEJl BOKPYT
TPaBUTAIMOHHOTO IIEHTpa
(Conneunas cucrema).
lanmaktukn"

24

Pemenune 3agay no teMme
"Cuia TSHKECTH U 3aKO0H
BCEMHUPHOI'O TATOTEHUA"

bubnuoreka [IOK
https://m.edsoo.ru/ff0af5f8

25

26

27

28

[TepBas kocMuueckas
ckopocTh. HeBecoMocTh n
Meperpy3Ku

PaBHOBeCue MmaTepuanbHOU
TOYKHU. AOCOIIOTHO TBEPI0€
Teno. PaBHoBecue TBEPAOTO
TeJIa C 3aKPETVIEHHON OChIO
BpAILICHUSA

MowmeHnt cunsl. Llentp
TSOKECTU

Pemnienne 3amau mo reme
"MowmeHnT cunsl. LlenTp
TSDKECTH"

bubnuoreka [IOK
https://m.edsoo.ru/ff0af33c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

bubmuoreka [IOK
https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

29

IloaroroBska k
KOHTPOJIBHOM paboTe 1mo
TeMe "MexaHnueckoe
JIBIDKCHHE.
Bsaumopeiictsue ten"

bu6anorexa IIOK
https://m.edsoo.ru/ff0b0408

30

31

KontponpHas pabota mo
TeMe "MexaHndeckoe
NBIDKEHUE.
Bzaumopeiictue Ten"

Nmnynsc Tena. Ummynse
CUJIBL. 3aKOH COXPAaHECHUS
UMITyJIbca. YIIPyroe u
HEYyNpyroe B3auMOJEHCTBUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b06ec

bu6anoreka IIOK
https://m.edsoo.ru/ffOb07fa

32

33

Pewienue 3agau no teme
"3aKOH COXpaHEHHUS
nMnyJbca'"
VYpok-koHpepeHius
"PeakTHBHOE IBWKCHUE B
MPUPOJIE U TEXHUKE"

bubnuoreka [IOK
https://m.edsoo.ru/ff0b096¢c

34

Mexanuyeckas paboTa u
MOIIIHOCTh

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b0a84

35

PaGoTa cuibl TSKECTH,
CHJIBI YIIPYTOCTH ¥ CHITBI
TpEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0db8

36

Jlaboparopnast pabota
«Ormpenenenne padoTs
CHJIBI TPCHUS TIPH
PaBHOMEPHOM JIBHKCHUH
TeJa 110 TOPU30HTAIbHON
MOBEPXHOCTH



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

CBs13b SHEPTUU U pabOTHI.

37
[ToTenumanpHas SHEPTUs
3B Teopen o sumermceroi ubmorera LIOK
https://m.edsoo.ru/ffOb0c32
SHEPTUU
39 3aK0H COXpaHEHUs] YHEPTUU
B MEXaHUKE
JlabopaTopHnas paboTa
40 «M3yueHue 3akoHa bubmorexa IIOK
https://m.edsoo.ru/ffOb12fe
COXPaHEHHUSI SHEPTUM»
a1 KonebarenpHoe IBMKCHUE bu6anoreka IIOK
U €r0 XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
2 Bumyrenmme xoncGam BuGmnorera LIOK
' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaTeMaTI/I‘IueCKI/Iﬁ 51
MPY>KUHHBIA MasSTHUKU
Ypoxk-ucciegoBanue
44 «3aBUCUMOCTh NIEpUOIA bubamnoreka [JOK
KoJIeOaHHI OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACChI TPy3a»
45 [IpeBpanienue sHEepruu Npu
MEXaHUYECKUX KOJIEOaHUSIX
JlabopaTopnas paboTa
16 «Ornpenenenne 4acTOThl U bubnuoteka [IOK
neproja KoyiebaHui https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasITHHKA
JIabopaTopnast paboTa Bubnmorexa [[OK
47 «IIpoBepka HE3aBUCUMOCTH

Tepuo/ia KoyiebaHui rpysa,

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

IIOABCIICHHOI'O K HUTH, OT
MAacCChI I'py3a»

48

MexaHnueckue BOJTHBI.
CBoiicTBa MEXaHHMYECKHUX
BOJIH. [IpononbHbIE 1
MoTepeyHbIe BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

50

o1

52

VYpok-koHpepeHuus
"MexaHUYEeCKHE BOJIHEI B
TBEPAOM TEIIE.
CelicMuyeckye BOJTHBI "

3Byk. PacnpocTpanenue u
OTpa)KEHUE 3ByKa

Ypok-ucciaegoBaHue
"HaOmroienre 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

I'poMKOCTB 3ByKa 1 BBICOTA
TOHA. AKYCTHYECKHUI
pe30HaHC

53

VYpok-koHpepeHus
"V bpTpasByk U HHPpa3ByK
B IIPUPOJI€ U TEXHUKE"

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

IToaroroska k
KOHTPOJBHOM padoTe 1o
Teme "3aKOHBI COXPAHEHHS.
MexaHnndeckue KoiaecOaHus
¥ BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KounTponsHas padora o
TeMe "3aKOHbI COXpaHEHUS.
Mexanuueckue KojeOaHus
Y BOJIHBI"



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

56

9JICKTpOMaI‘HI/ITHOG ITOJIC.
9JICKTpOMaI‘HI/ITHI>Ie BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa
3JIEKTPOMArHUTHBIX BOJTH

58

59

Ypok-koHpepeHus
"IIkama
3JIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue
3JIEKTPOMAarHUTHBIX BOJH
JUIST COTOBOM CBSI3H"

Ypok-uccnenoBanue
"N3y4yeHne cBOMCTB
AIEKTPOMArHUTHBIX BOJIH C
MTOMOIIBI0 MOOMIIBHOTO
tenedona"

bu6anorexa IIOK
https://m.edsoo.ru/ff0b2fe6

bu6anoreka IIOK
https://m.edsoo.ru/ffOb2c6c

60

Pemenue 3aJa4 Ha
OIIpCACIICHUC YaCTOTEI U
JJIMHBI SHCKTpOMaFHHTHOﬁ
BOJIHBI

61

62

DJIeKTpOMarHuTHas
npupona ceera. CKOpocTh
cBeTa. BonHOBBIE CBOMCTBA
cBeTa

Uctounuku cBera.
[IpssmonuueliHoe
pacnpocTpaHeHue CBeTa.
3atmenus CoinHua u JIyHbl

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [IOK
https://m.edso0.ru/ff0b3658

63

3aKOH OTPaKEHUS CBETA.
3epkaina. Pemenue 3ama4d Ha

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IIPUMCHCHHUC 3aKOHA
OTpaXCHUA CBCTA

64

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH
IIpCIIOMIJICHUA CBCTA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea

65

[TonHOE BHYTpEHHEE
OTpa)KEHHE CBETA.
Hcnons30BaHue MOJIHOTO
BHYTPEHHETO OTPAKCHUS B
ONTUYECKUX CBETOBOJAX

bu6anorexa IIOK
https://m.edsoo.ru/ff0b3c5c

66

Jlaboparopnast paboTta
"UccnenoBanue
3aBUCHUMOCTH yTJja
MIPEIIOMJICHHSI CBETOBOTO
Jy4a OT yTjia MajJieHus Ha
rpanuile "Bo3ayx-cTekiyo""

67

Ypok-koHdepeHius

"M cmoip30BaHuE TOJTHOTO
BHYTPEHHET'O OTPaKCHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS CBI3L"

68

JInusel. OnrTnyeckas cuia
JIAH3BI

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb3f2c

69

[TocTpoenue u3zo0paxeHmit
B JIMH3aX

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b444a

70

Jlaboparopnast pabota
"OnpeneneHue GOKYyCHOTO
pacCTOSIHUSA U ONTUYECKOU
CHJIBI COOMparoe JTMH3H"

bubmuoreka [IOK
https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71

72

73

VYpok-koHdepeHius
"Onruueckue JTMH30BbIE
pudoph!"

['na3 kak ontuyeckas
cucreMa. 3peHue
VYpok-koHdepeHius
"Jlepextol 3penus. Kax
COXpaHUTh 3peHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcOa7e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684

74

75

Pa3noxxenue 0eoro ceera B
cnektp. OnbiTel HptoTOHA.
CrnoxeHue CreKTpaabHbIX
1BeToB. Jlucnepcus cBeTa

JlabopaTopHnas paboTa
"OnBITHI IO Pa3I0KEHUIO
0eIoro cBeTa B CHEKTP U
BOCHIPUSITHIO IIBETA
MPEIMETOB MIPU UX
HaOJII0/IEHNH Yepe3
1[BETOBbIE (PUIBTPHI"

bubnuoreka [IOK
https://m.edsoo.ru/ffOc0f4c

bubnuoreka [IOK
https://m.edsoo.ru/ffOcOe2a

76

77

78

YPpOK-TIpaKTUKyM
"BoiHOBBIE CBOMCTBA
CBETa: AHUCIIepcus,
uHTepPepeHuus u
mudpaxuus”

OmnsiTel Pezepdopna u
TJIaHeTapHasi MOJIeTb aTOMa

[Toctynater bopa. Monens
aroma bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHYCKaHI/Ie U IIOTJIOICHUC

79 cBeTa atTomMoM. KBaHTHI bubmmorexa LTOK
. i ' https://m.edsoo.ru/ffOc144c
JIuHevaThie CIEKTPBI
YpoK-npaKTUKyM
80 "I‘I:I)a6J'II(f)Z[CHI/IC }C]HGKTpOB bubmorexa OK
, https://m.edsoo.ru/ff0c1550
HCITyCKaHUs
81 PagnoakTuBHOCTD U €€ bu6anorexa IIOK
BUJIBI https://m.edso0.ru/ff0c1672
82 Ctpoenne aTOMHOTO siIpa. bubnuorexa [IOK
HyxkiaoHHas Mojielb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIC bu6anoreka IIOK
npeBparieHus. M30Tombl https://m.edsoo.ru/ffOclal4d
o | Do e o Biaoess LOK
" https://m.edsoo.ru/ff0clb4a
MpeBpalICHUs
85 [lepuoa nonmypacnana
VYpok-koHpepeHus
86 "PanuoakTUBHBIE bu6mmoreka IIOK
W3ITyYEHUS B IPUPOJIE, https://m.edsoo.ru/ff0c2126
MEJIUMIIMHE, TEXHUKE"
| S g Secos B LOK
https://m.edsoo.ru/ff0c1c58
MAacCOBOTO YHCE
| o B LOK
: https://m.edsoo.ru/ffOcld7a
SHEpPruu
89 Pemenue 3amau no teme

"Snepubie peakuun"



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

90

91

92

93

94

Peakuuu cunrtesa u
nenenus saep. Microunuku
sueprun CorHITA U 3BE3
Ypok-koHpepeHus

"SI nepHasi SHEpreTHKa.
JleicTBUs palMOAaKTUBHBIX
W3JIy4YCHUH Ha KUBBIE
OpTraHu3MbI"

Iloaroroska k
KOHTPOJIBHOU padore 1o
Teme "DIEKTPOMArHuTHOE
noJje. DJIeKTPOMarHuTHBIC
BOJHBI. KBaHTOBEIE
siBJIeHUS "

KontponpHas pabora mo
Teme " DIEKTPOMArHuTHOE
noJje. DJIeKTPOMarHuTHBIC
BOJIHBI. KBaHTOBBIC
siBjIeHus"

[ToBTOpenue, o6o0IIEHNE.
JlabopaTopHbie pabOTHI TIO
Kypcy "B3aumoneiicteue
ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bu6anoreka IIOK
https://m.edsoo.ru/ff0c223e

bu6anoreka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpEHue, 06o01IIEeHNE.
Pemenue pacueTHsIx u
KaueCTBEHHBIX 3a/a4 10
teme "TemnoBbie
nporecch”

bu6nuoreka LIOK
https://m.edsoo0.ru/ff0c2572

96

[ToBTOpEHue, o6o01IEeHNE.
Pewenne pacueTHbIX U
KayeCTBEHHBIX 3a7a4 10

bu6anoreka IJOK
https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

teme "KIIJ[ TermmoBbix
nsurarenei"

97

[ToBTOpEeHUE, 00006IICHUE.
Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 I10
teme "KIIJ]
3JIEKTPOYCTaHOBOK"

bu6anorexa IIOK
https://m.edsoo.ru/ff0c2b30

98

99

[ToBTOpEeHUE, 00006IICHUE.
JlaGopaTopHbie pabOTHI 10
Kypcy "CBeroBbi€e siBICHHS"

[ToBTOpEeHUE, 0000IICHNE.
Pabora ¢ TekcTamu 1o Teme
"3aKOHBI COXpaHEHNs B
MexaHuke"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2c52

bu6anoreka IIOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpEHue, 06o01IEeHNE.
Pabora ¢ TekctamMu o TeMe
"Kosebauus 1 BOHBI"

bubnuoreka [IOK
https://m.edsoo.ru/ff0c2e82

101

102

[ToBTOpenue, o6o0IIEHNE.
PabGora ¢ TekctamMu o Teme
"CBeTOBLIE SIBJICHUA"

[ToBTOpenue, o6o0IIEHNE.
Pabora ¢ TekcTamu o Teme
"KBanToBas u siaepHas
buznka"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c3044

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

27



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MHNPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» dusuka: 7-i kimacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun M.M.,
Wpanos A.U., Axunoneproe o0iectBo «M3narensctBo «IIpocsemienne»
METOAUYECKHUE MATEPUAJIBI IJIS1 YUUTEJISA

1. ®enepanbHbIii ['ocy1apcTBeHHBIN 00pa30BaTeIbHbBIN CTaHAAPT OCHOBHOT'O OOIIETO
obpazopanus (PI'OC OO0, M.: «IIpocsemienue», 2012 rox).

2. ®yHaMeHTaJIbHOE fJipa cofeprkanus oouero oopazoBanus (OyHaameHTaIbHOE
sapocoiepxkanus oomero oopazoanusi, M.: «IIpocsemenue», 2012

3. Pabouas mporpamma. @uznka. 7 — 9kIaccel: y4eOHO-METOUYECKOTO OCOOUS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

4. Ilporpammbl OCHOBHOTO 00111eT0 00pazoBanus. Ousnka. 7 — 9 kiacchl (aBTOPHI:
A.B.Ileppbiikun, H.B. ®unonosuy, E.M. I'yTHUK).

5. Pabouas mporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO,
2014, B cOOTBETCTBUHU C BHIOPAHHBIM YUYEOHUKOM:

6. [lepprimkun A.B. ®usnka. 7 kimacc. YueOHUK 111 001eo0pa3oBaTeIbHBIX
yapexnaenuid M.:Jlpoda. 2011

7. Jlykamuk B.W. COopHUK BOIPOCOB U 3a1a4 no pusuke. 7-9 k1. — M.:
[Ipocsenienue, 2010. —192¢

8. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENLHBIE U KOHTPOJIBHBIC
pabotsl. 5-¢ uznganue,-M.MJIEKCA, 2013

9. Acraxosa T.B. ®usuka. 7 knacc. Jlaboparopasie padboTsl. KoHTpOIbHBIE 3a/1aHUS
Caparos:JIuneii, 2014.

10. «KonTponsHo-u3mepurensubie Mmarepuansl. dusuka. 7 kinace/Coct. H.U. 3opus.
— 2-e wm3n.,nepepad. — M.:BAKO, 2013.

11. Mapon A.E. ®usuka. 7 knacc: yueOHO-MeToaudeckoe nocoodue/ A.E. MapoH.-
M.: JIpoda, 2011.- 123c.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
MHTEPHET
http://www.gomulina.orc.ru Bupryanbnslii ¢pusmar-kiacce: 001meropockoii cant
CapaTOBCKUX yUYUTEIEH

http://www.fizmatklass.ru BuptyanbHblil poH]1 eCTECTBEHHO-HAay4YHbIX U HAy4YHO-
TexHu4deckux 3 PextoB «IPpdhekTuBHAS PU3HKA»

http://www effects.ru I'azera «@usuka» M3znarensckoro noma «Ilepoe ceHTIOps»
http://ens.tpu.ru 3anumarenbHas ¢pu3MKa B Bompocax u orBeTax: cailt B. Enpkuna
http://elkin52.narod.ru 3aouyHas ecrecTtBeHHO-Hay4yHas mkoja (KpacHospck):
ydeOHbIe MaTepHalibl o (hu3uKe A mKoiIbHUKOB http://ido.tsu.ru/schools/physmat
3aoyHas ¢puznko-TexHuueckas mkoia npu MOTHU

http://www.school.mipt.ru UudopmaTtuka u ¢pusuka: cat yuautens GU3UKHA U
unpopmaruku 3.3. [llakyposa

http://teach-shzz.narod.ru apopmarimoHHbIC TEXHOJOTUH B MPETOAaBaHUH (DU3HKH:
caint U.A. OuimnmnoBoun

http://ifilip.narod.ru MudopmarnmoHHbie TEXHOIOTUH HA YPOKax (QU3UKH.
WNuTepakTuBHAS aHUMAITUS

http://somit.ru Matepuer-mecTo pusnka



http://ivsu.ivanovo.ac.ru/phys Kadbenpa ¢pusukun MocKoOBCKOTO HHCTUTYTa
OTKPBITOTO 00pa30BaHUs

http://fizkaf.narod.ru KBanT: HaygHO-IIONTYASApHBIN (PU3HKO-MaTEMATUUSCKHUI
KypHAI

http://kvant.mccme.ru Knacc!nas ¢pusuka: cailt yunrensa pusuxu E.A. banaunoi
http://class-fizika.narod.ru Konmemniuu coBpeMEHHOTO €CTECTBO3HAHHMS
AJIEKTPOHHBINA yUCOHHUK

http://physics.i0so.ru JlaypeaTsl HOOeIEBCKOM mpeMuu Mo Gpusnuke

http://n-t.ru/nl/fz Marepuaisr kadeapsr oomei Gusukun MI'Y um. M.B.
JlomoHOCOBa: yueOHbIe TOCOOUS, PU3NUECKUN TPAKTUKYM, BHICO- U KOMIIBIOTCPHBIC
JEMOHCTPAIIH

http://genphys.phys.msu.ruMarepuansl pusznueckoro dakynbrera CaHKT-
[TerepOyprckoro rocynapcTBeHHOro yHuBepcuteta http://www.phys.spbu.ru/library
Mup ¢u3HKH: TEMOHCTPANUU GU3NICCKIX IKCIICPUMEHTOB
http://demo.home.nov.ru OG6pazoBarenbubie Matepuansl mo pusnke OTU um. A.O.
HNodde

http://edu.ioffe.ru/edu OGyuaromue TpexypoBHEBbIe TecThl IO pusuke: caidt B.U.
Perenbmana

http://www.physics-regelman.comOHmaiiH-peoOpa3oBaTelb ¢IUHHUI] U3MEPEHHSI
http://www. decoder.ru [loptan ecrecTtBeHHBIX Hayk: Du3nka
http://www.e-science.ru/physics [Ipoekt AFPortal.ru: actpodusndeckuii mopran
http://www. afportal.ru IIpoekt «Bcs ¢puznka»

http://www fizika.asvu.ru Pemenus 3a1a4 u3 yueOHUKOB 110 PU3UKE

http://www. irodov. nm.ru CaliT mpakTUKyIomero ¢pusnka: npernogaBaTesb GU3uku
N.A. Bapnamona

http://metod-f.narod.ru CamoTtecTrpoBaHue MKOILHUKOB 7-11 KJ1accoB u
aOUTYpPUEHTOB M0 (QU3UKE

http://barsic.spbu.ru/www/tests TepMoauHaMuKa: AMEKTPOHHBIN y4eOHUK 10 HUZHKE
http://fn.bmstu.ru/phys/bib/I-NET Ypoku o monekynspHoit pusuke http://marklv.
narod.ru/mkt ®u3nkam — npenoaaBaTeNaM U CTyIEHTaM
http://teachmen.csu.ru®u3rka B aHUMAIHSIX

http://physics.nad.ru ®usuka B mpe3eHTAISL

http://presfiz.narod.ru ®usuka B mkosne: cailt M.b. JIbBoBckoTO
http://gannalv.narod.ru/fiz ®usmuka Bokpyr Hac

http://physics03.narod.ru ®usmka jist Bcex: 3aaauu 1Mo GU3UKE ¢ PEIICHUSIMH
http://fizzzika.narod.ru ®usuka qg yuureneit: caitt B.H. Eropooii
http://fisika.home.nov.ru ®usnka cTygeHTaM U MIKOJIbHUKAM: 00pa30BaTEeIbHBIN
npoekT A.H. Bapruna

http://www.vargin.mephi.ru ®usuka.py: CaiiT 1yt ydamuxcs 1 npernoaaBareneit
((N7I21N7

http://www fizika.ru ®usukomn: B HoMolls HAUUHAKOIIEMY QUBHUKY
http://physicomp.lipetsk.ru XabapoBckas kpaeBasi pu3nko-mMaTeMaTHIECKast IMIKOJIA
http://www .khspu.ru/~khpms IlIxonpHas pu3uka s yaIuTener u y4eHUKOB: CalT
A.JI. CakoBuua

http://www alsak. ru Snepnast ¢puzuka B IHTEpHETE



http://nuclphys.sinp.msu.ru Onumnuaas! o ¢usnke Beepoccuiickas onummnuaga
IIKOJIBHUKOB 110 (PU3HKE

http://phys.rusolymp.ru JluctaniinonHas oauMIiaga mo Gu3mnke -
TEJIeKOMMYHHUKAITMOHHBIN 00pa30BaTEIbHBINA TPOSKT
http://www.edu.yar.ru/russian/projects/predmets/physics Jluctanunonnsie
IBPUCTUYECKHE OTMMITHA/IBI TT0 (PHU3UKE

http://www eidos.ru/olymp/physics MockoBckasi permoHaibHas OJTUMITHA 1A
IIKOJIBHUKOB 110 (PU3HKE
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