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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeboBaHUN K pe3ylbTaTaM OCBOCHMsSI Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENmu mpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (OpPMUPOBAHHE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT MPUMEPHYIO IOCIEAOBATEIBHOCTh HM3YUYCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU pabouell mporpamMmsl 10 yueOHOMY MPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pH3HUecKue 3aKOHBI JISKAaT B OCHOBE NPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U usnueckoi reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, MpeNocCTaBisieT HaumOojee siCHble oOpas3lpl MPUMEHEHHs HAy4HOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TPAaMOTHOCTM U HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTBD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHNUS;
® HHTEPNPETUPOBATH JAaHHbIE W KCIOJIb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MOJTyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepaiuu, peanu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelbHbIEe MPOTrpamMMbl,
yTBepxka€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEMIICHUS OO0yJamoIuxcs K HAayYHOMY H3YYEHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJICTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3Y4E€HHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;



e (opMupoBaHHE MPEICTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
NeSITeIbHOCTH, CBSA3aHHOM ¢ (U3MKOH, MOATrOTOBKA K JalbHENIIEMy O0yYEHHIO B 3TOM
HarpaBJICHUH.

JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ecleunBaeTCsl pelIeHUEM CIISAYIOLINX 3a4a4:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, IEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e [puoOpeTeHHe yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOGHHME METOJIOB DELICHHUsS MPOCTEHIINX pacu€THBIX 334ad C HCHOJIb30BAHUEM
(bu3nuecKux MojeIel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 331a4;

e Dpa3BUTHE YMEHMH HaOIOJaThb NPUPOAHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAHUS C MCIIOJb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIM3 M KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUecKoi HayKH.

Ha u3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O 0O0ILIEro oOpa3oBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme o (Gpu3mke nepeueHb JJabopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4UTellb JAelaeT BbIOOp MpOBEACHMs J1a0OpaTOpHBIX paboOT H
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O TOCY/IapCTBEHHOI'O AK3aMeHa 10 (PU3UKeE.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHBL WM3mepenHue ¢Gusnueckux BenuunH. PuU3MUecKue MNpUOOpPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IMHMII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT mpupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaeMoro spieHus. OmnucaHue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. Owuzuyeckue MpuOOPH U MPOLEAYpa MPSIMBIX U3MEPEHHN aHAIOTOBBIM H IIH(PPOBBHIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue HEHBI JEICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTHU U TBEPJIOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEIL.
5. H3mepeHue TtemmepaTypbl INpU IOMOILIM >KMAKOCTHOIO TEPMOMETpA U JAaT4MKa

TEMIEPATypHI.
6. IIpoBeneHne ucCIIeIOBaHHUS IO TPOBEPKE THIIOTE3bI: JATBHOCTh MOJIETA IAPHKA,
MyIEHHOTO TOPU30HTAILHO, TEM OO0JIbIIe, YeM OOJIBIIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BellecTBa: aTOMbl W MOJEKYTbl, MX pa3Mepbl. OIBITH, JAOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JlBmkenne dacTui] BemiectBa. CBSI3b CKOPOCTH JIBMIKCHHS YACTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxkeHue, auddysus. BzanmopelicTBHe dYacTHIl BEIIECTBA: MPUTSDKEHUE U
OTTaJKHUBaHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, IKHJKOCTEH ¥ TBEPABIX
(KpHCTAUTMYECKUX) Tel. B3anMMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnronenue siBineHUiA, OOBSICHSIOMIMXCS MPUTSDKEHUEM WU OTTAIKMBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka quamMeTpa aToMa METOJAO0M PSAIOB (C UCIOIb30BaHuEM GoTorpaduii).

2. OnbIThl O HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIT IO OOHAPYKEHUIO JCUCTBHSI CUIT MOJICKYJISIPHOTO MIPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepuuu. 3aKOH HHEpUUU. B3aumojeicTBue Tesl Kak NPUYMHA HU3MEHEHUS
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojiercTBusi Ten. Cuna ymnpyroctd u 3akoH [yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCKOro JBUKCHHS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBHKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. Ompenenenue cpeaHeld CKOPOCTH CKOJIBLKEHHS Opycka WM IMIapuKa M0 HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeNa.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEJIMUEHUS J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH llackans. [THeBMarnueckue MamuHbl. 3aBUCUMOCTb JABIIEHUS YKUJIKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarormuecs cocyabl. [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
ob6omnouku 3emmu. Omnbit Toppuyennu. M3mepenue atMocepHOro MaBIEHHS. 3aBUCUMOCTD
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPaTypBhl.

[lepenada naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/sbl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABaHUE WIM TMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOH B KUAKOCTh
4acTH TeJla.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TEJNO, MOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJKUBAKOIICH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
XKUJKOCTH, OT Macchl Tela.

OnbIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb BBITAJIKHUBAIOIIEH CUIIBI, ACUCTBYIOLIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEICICHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas padora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus

pplyara.

[IpumeHenne npaBuiia paBHOBECHUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHHUKH.

KIIJI mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.
Mexannueckas SHeprua. Kunetndueckas W noTeHuManbHas 3Heprus. llpespamienune
OJIHOTO BU/Ia MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAILHOM MMOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenue KI1/] HakIOHHON MIOCKOCTH.
4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO--KMHETUYECKOM TEOpUU CTPOEHUs BellecTBa. Macca

U pasMm

Cppl aTOMOB W MOJICKYIIL. OHLITBI, MNOATBCPXKAAOIMIUC OCHOBHBIC TIOJIOKCHHUA

MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKCHUMA

MOJIEKYJISIPHO--KMHETHYeCKOW Teopuu. (CmaunMBaHuWE M KalWULIPHbIE sBIEHUSA. TerioBoe
pacLIMpPEHNE U CIKATHUE.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBIKEHHUS YaCTHII.
Buyrpennsis sHeprus. CrnocoObl W3MEHEHWs BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u

COBCPHICHUC paGOTBI. BI/II[BI TCILIoNCpCaayn: TCIJIOMPOBOJHOCTh, KOHBCKIN A, U3JTYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M oTBepJeBaHME KPUCTAUIMUECKHUX
BEIIECTB. YAenbHas Teryiora TuiaBieHus. [lapooOpazoBanue u KoHjaeHcanus. lcnapeHwue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratene KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBiieHn CMauyMBaHUS U KalTWJUTSIPHBIX SIBJICHUH.

HabGmronenue TenioBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WNE

Harpepanue npu coBepiieHNN padOThl BHEIIHUMU CUJIAMHU.
. CpaBHEeHUE TEMIOEMKOCTEN pa3INYHbIX BEIECTB.
. Habmoienue xunenus.
. HaGmroieHne mocTostHCTBA TEMIIEPaTyphl P TUIABIECHUH.
13. Mojenu TemIOBBIX ABUTaTeNei.
Jlabopamopuvie padomol u onvimel.
1. OnbIThI O OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

[
= O

=
N

OnBbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITh! 10 HAOIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTH JaBJIECHUS BO3AyXa OT ero o0béMa u
Harp€BaHusd UJIW OXJIAXKICHU .

s wN

6. IlpoBepka THMNOTE3bl JWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.
7. HaGmoneHue m3MeHEHHs BHYTPEHHEW SHEPrHM Tela B pe3ysbTaTe TeIulonepenadu u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUS TEIIIOOOMEHA ITPU CMEUIMBAHUH XOJIOAHON U ropsiueil BOJIbI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW IMpU TEIJIOOOMEHE C
HarpeTbIM METAJUNINYECKUM I[IUINHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue npolecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIAXKHOCTH BO3AyXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX T€1 OT BEJIWYUHBI
3apsZ0B U PACCTOSTHUSI MEXKTY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aTtoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPaHEHUs AIEKTPUUECKOro 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. DleKTpuueckoe HampsbkeHue. ColnpoTHBICHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U NapajIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0 TOKA. 3akoH Jlkoyns—JleHna. DnekTpuueckue Henu
U TIOTPeOUTENH IEKTPUUECKOM SHEepruu B ObITy. KopoTkoe 3amMbikaHuUe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEeKTPOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AIEKTPHUUECKOW HHEPTUU. ODIIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
OneKTpocTaTU4eCcKast UHIYKIIHSL.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlelicTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. 'a30BBblii pa3psn.

. U3mMepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMIPAKCHUSA BOJIBTMCTPOM.

=
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. PeoctaTt 1 MmarasuH conpoTUBIECHUI.

. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.

. MozenvpoBaHue HEBO3MOXKHOCTH Pa3AelIeHUs MOJIOCOB MarHUTa.
. MozenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHO€ 1moJie ToKa. IJIEeKTPOMArHHuT.

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
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. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIU.

N
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. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIIPABJICHUS WHAYKIMOHHOTO TOKA OT YCIOBUH €ro BO3HUKHOBEHHUS.
. DIeKTporeHepaTop NOCTOSHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimol.

OnbITH IO HAOJIIOACHUIO STICKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIs HA IPOBOJIHUKU U AUDIEKTPUKHU.

COopka u mpoBepka padoThI JEKTPUUECKON IIEMH MTOCTOSTHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  3JEKTPHUUECKOIO  COMPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NPU TMOCIEAOBATEIHLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Jyisl CUJIbI TOKA NP NapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UIYIIErO Yepe3 PE3UCTOP.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pEe3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTU CUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaMpsHKeHUS
Ha HEu.

13. Onpenenenue KIIJ| narpeBaTens.

14. UccnenoBaHre MarHUTHOI'O B3aMMOJIEHCTBHS IOCTOSIHHBIX MAarHUTOB.

15. I3y4yeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JelIeHUN.
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16. MccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPENKY.

17. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4eHue AeMCTBHUSI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITHl 1O HUCCIIEOBAHUIO SIBJICHMSI 3JIEKTPOMArHUTHOM WHIYKIMH: HCCIEI0BaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanndeckoe aBrmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JBHWKEHHs. PaBHOMEpHOe mpsMoNMHEHOEe nBHKeHHe. HepaBHoMmepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOPOCTh Tejla IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOE npsiMonuHelHoe aBrkenrne. CBoOoHoe mageHne. OmbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. Ilepuon u wacrora obpamieHus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepssiii 3akoH HeroTona. Bropoii 3akon Hetorona. Tpertuii 3akoH Hprorona. [IpuHimn
CYINIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJIBXKEHHUS, Cujla TPEHUs
MIOKOSI, IPYTHUE BUBI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHA. YCKOpEHHE CBOOOJHOIO MaJCHUs.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChbIO BpameHus. MomeHT cuinbl. LleHTp TsbxecTy.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TEjla, NOAHATOIO HaId IIOBEPXHOCTHIO 3CMIIH.

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHn4ecKoro JIBUKEHHUs TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPAEKTOPUN IBMXKEHUSI OJHOTO M TOTO K€ Tejla OTHOCUTEIIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPAMOJIMHEWHOTO JIBUIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHune MexaHMYECKHX SIBJICHUH, IPOUCXOAAIIUX B cUcTeMe oTcuéTa «Tenexka»
pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENIBHO KaOWHeTa (PU3UKHU.
3aBUCHUMOCTh YCKOPEHHMS TeJla OT MaccChl TeJla U IeUCTBYIOIIEH Ha HETO CUJIBL.

8. HaOmoneHune paBeHCTBA CHII IPU B3aUMOJCHCTBUU TeJl.

9. H3menenue Beca Tena IpU yCKOPEHHOM JIBUYKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEll.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBHH.

14. HaGmroieHNe peakTUBHOTO JIBU)KECHUS.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnwvie padbomot u onvimul.

1. KoncTpyupoBaHMe TpakTa I pa3srOHAa M JaJbHEHIIET0 PaBHOMEPHOIO JBHKECHUS
IApUKA WU TEJIEKKH.

2. OmnpezneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHHS IapHUKa I0
HAaKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU NPH PAaBHOYCKOPEHHOM JBM)XKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumoTe3sl: €cCIU MNPH PaBHOYCKOPEHHOM [JBM)KEHUH 0€3 HaudaJbHOU
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHUMOCTH CHIIBI TPEHHs CKOJIBKEHHsS OT CHUJIbl HOPMAJIBHOI'O
JIaBJICHMSL.

7. Omnpenenenue kodppuImeHTa TPECHUS CKOIBKCHHUS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.



9.

Onpenenenne pabOTHl CUJBI TPEHUS TMPU PABHOMEPHOM [IBHKEHUM Tejia IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTBI CUJIBI YIPYTOCTH MPU TOIBEME Tpy3a C HCIOJIB30BAHHEM

HCIIOJABM>XKHOI'O U ITOABUKHOT'O 0JI0KOB.

11. M3y4yeHne 3aKOHA COXPAHEHUsI SHEPTUU.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.

Konebarenbnoe nsmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMImTyna. MaremMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Beinyxknennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CBolicTBa MEXaHUYECKUX BOJIH. HpOIlOJII)HBIe " MOICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
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Habmonenune xonebanuil Tea noJ 1€HCTBUEM CHIIBI TSDKECTH M CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumtoneHne BEIHYKACHHBIX KOJICOaHHI M pe30HaHCa.

PacripoctpaneHye npoJ0IbHBIX U MIONIEPEYHBIX BOJIH (HA MOJIEINN).

HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenye 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.
OnpezneneHye 4acTOThl U MeproJia KojaeOaHU MPY>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTH MEpuoJia KoyieOaHWH MOJBEIIEHHOTO0 K HHUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NPY>KMHHOIO MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH IepHojia KoJeOaHUM rpys3a, MOABEIIEHHOIO K HHUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojeOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH 111 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BolnHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMArHUTHBIX BOJIH.
BonHOBEIE CBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa.

Pasznea 11. CBeToBLI€e IBJICHUS.
JlyueBas monenb cBera. Mcrounuku cBeta. IIpsiMonuHeitHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucreMa (oToanmapaTa, MHKPOCKOINA H
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.
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[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cBera.

[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTu4eckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tony4yeHnue n300paxeHuit ¢ MOMOIIBIO JIHH3.

[Mpuniun neiictBus doroarnmapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mogens rnasa.

11. Pa3nosxxenue 6enoro cBeTa B CIEKTP.

12. [Tomryuenue 6e10ro cBeTa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccnenosanne 3aBUCHMOCTH YTJIa OTPaKEHHS CBETOBOI'O JIy4a OT YIjia MaJeHHs.
N3y4yeHne xapakTepuCTHK N300paKeHuUs MIpeIMeTa B INIOCKOM 3epKalle.
Hccnenosanne 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT yIJla IaJeHUsl Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Monyuenue n300pakeHHU C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmnBITHI IO PA3I0XKEHUIO OEJIOr0 CBETA B CIIEKTD.

OnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHHM Yepe3 IIBETOBBIE
(UIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmnswiThl Pe3epdopaa u mnanerapHas mojnenb aroma. Moaens atroma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHelyaThIie CIIEKTPBI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnass mopens aromuoro siapa. W3orombel. PapnoaktuBHble mnpeBpauieHus. Ilepuon
noJtypacnaaa aTOMHBIX siJiep.

SAnepHbie peakiyy. 3aKOHbI COXPaHEHUS 3apsA0BOIO U MAaCCOBOIO YHMCEN. DHEPIUs CBA3U
aToMHbIX sifep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUSA pagMOAKTUBHBIX U3TYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwNeE

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrexTpbl pa3IM4HbIX ra3oB.

CnexTp BogoOpoa.

Habmonenue TpexoB B kamepe Busbcona.

PaboTa cuéTrunka HOHU3UPYIONTUX U3TyUECHUH.

Perucrpanus nznmydeHusi pUpOAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HabmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. HMsmepenue pagunoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH IS CUCTeMaTH3alluh |
0000111IeHUsT TPEMETHOTO COJIEPYKAHHS U OTBITA IEATEIBHOCTH, MPUOOPETEHHOTO MPU U3YUCHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
busuKe st 00yJaroIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wW3ydeHWW JAHHOTO MOJIYJS PEATU3YIOTCS H  CHCTEMATHU3HPYIOTCS  BUIBI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX OO0ECIeYMBaeTCs JOCTHIKEHHE MPEIMETHBIX |
METaNnpeMETHBIX IJIAaHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (hOpMUPYETCsS E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMHU OOBSICHATh (PUINUYCCKUE SBJICHHS, TNPUMEHSS TIOJyYCHHBIC 3HAHUSA,
pemaTh 3a/1a41, B TOM YHUCJIE KAaUeCTBEHHBIE U YKCTIEPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00yYarOLIUECs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX MM MPEAaraercs:

Ha OCHOBE ITOJIYYCHHBIX 3HAHUH PACIIO3HABATH W HAYYHO OOBSICHATH (DU3MUCCKUE SBIICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

MCIIONIb30BaTh HAayUHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBICHUI, B TOM YHWCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HAMOOJEEe BaXKHBIX JIOCTHIKEHHUH COBPEMECHHBIX TEXHOJIOTHIH,
HaIpUMep, TPAKTUYECKOTO WCIOIb30BAHUS PA3TUYHBIX HCTOYHHUKOB DJHEPTUHM HA OCHOBE
3aKOHA MPEBPAIICHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUJIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c(hopMUpPOBaHBI CIEIYIOIINE TNYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (hU3UYECKOM
HayKH;

— [IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSM POCCUNCKUX YUEHBIX--(DU3HKOB,;

2) rpa:kKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAUYMMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JOCTHUKEHUH PU3UKU;

— OCO3HAHHE BaXXHOCTH MOPAIbHO--3THYCCKUX MTPUHIIUIIOB B JACSITEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIMTAHHS

— BOCIIPUSTHE ICTETHMUECKUX KauecTB (PU3MUECKON HAyKd: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) IEeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HAHHE IEHHOCTH (U3MUYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA TO3HAHHS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

— pa3BUTHE HAYYHOH JIF0003HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATENIbCKON AeSITENEHOCTH;

5) popmupoBaHus KyJbTYPhI 310POBbSI H YIMOIMOHAJIBLHOTO 0JIArOMOJTYYHsI:

— OCO3HAaHME IIEHHOCTH 0€30MacHOro o0pa3a *KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHUpE, BaXXHOCTH TMpaBWI O€30MacHOro TMOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBHSIX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HaAHHE CBOETO IMpaBa Ha OIIUOKY U TaKOTO
e MpaBa y JPYyroro 4eaoBeKa;

6) Tpya0BOr0 BOCIIUTAHUSI:

— aKTHBHOE y4YaCTHE B PEIICHUU MPAKTHYCCKHUX 3a7ad (B paMKaxX ceMbH, 00pa30BaTeILHOM
OpraHM3alfii, TOopoJa, Kpas) TEXHOJOTHYECKOW W  COIMAJILHOW HAIPaBJICHHOCTH,
TPeOYIOMKX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— MHTEPEeC K MPAKTHICCKOMY H3yUeHUIO TTPO(deccuii, CBI3aHHBIX C PH3UKOIA;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

— OpHCHTalMs Ha TNPUMCHEHHE (PH3WYCCKUX 3HAHWHA IS pEIIeHUs 3amad B o0JacTu
OKpY)KaroIel cpeibl, MIIAHUPOBAHUS IMOCTYITKOB M OIICHKH WX BO3MOXHBIX TOCJICICTBHN
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HaHHWE TJI00aTBFHOTO XapaKTepa KOJOTHISCKUX MPOOJIEM U MTyTeH UX pelICHHS;

8) aganTanuu K H3MEHSIOIIMMCS YCJIOBUSM CONMAIBLHOI M MPUPOTHOM CPeAbI:

— MOTpeOHOCTh BO B3aUMOJACWCTBUM TPH BBINOJIHEHUHM HCCIEIOBAaHUI U TMPOEKTOB
(bu3nyecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTUX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITebHOCTD;

— moTpeOHOCTh B (DOPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM 4YHCiIEe (OPMYJIHPOBATH HJICH,
MTOHSITHSL, TUTIOTE3bI O (PU3MYECKUX O0BEKTaX U SIBICHUSX;



e — OCO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007acTH (PU3UKY;

¢ — IUIAaHHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6peTCHI/II/I HOBBIX (1)I/ISI/ILIGCKI/IX 3HaHPII>1;

¢ — CTPCMIICHUC AaHAJIM3UPOBATHL U BBIABJIATH B3aUMOCBA3U ITPUPOAHI, O6H.I€CTB3, U 3KOHOMUKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

® — OICHKa CBOHX ,HeflCTBHﬁ C y‘léTOM BJIMAHUA Ha OKPYXKAIIYIO CPCay, BO3MOKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomerocss OyayT cpOpMUPOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JEHCTBUS, KOMMYHHUKAaTHBHbIE
YHHUBEpCaIbHbIC yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIITH M XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKU OO BEKTOB (SBJICHUIN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALMK, OCHOBAHUS 111 0000ICHHUS
U CPaBHEHHS;

BBISBIISATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccMaTpUBaeMbIX (PaKTax, TaHHBIX U
Ha6J'IIOI[CHI/I$[X, OTHOCAIINXCA K (1)I/IBI/I‘~I€CKI/IM SIBJICHUAM

BBISIBJISAT NPUUMHHO--CJIE/ICTBEHHbIE CBS3U NPU M3YYEHUU (PU3MUECKUX SBICHUN U
nmponeccoB, JacjaTb BBIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHUBHBIX W HWHIAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh I'MIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpPATh CHocoO pemieHus ydyeOHOW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAPUAHTOB pEUICHHs, BHIOOp Hamboyiee MOIXOMSIIETO C
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBaTenLCKHeE AeliCTBUA.

HCIIOJIB30BAaTh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT I1O3HAHU,

MNpOBOAUTE IO CAMOCTOATCIBHO COCTAaBJICHHOMY IIJIaHY  OIIBIT, HECIIOKHEIN
(I)H3H‘-ICCKHﬁ OKCIICPUMCHT, HeOO0JIbIII0e HUCCICIOBAaHUC (I)I/IBI/I‘-ICCKOFO SBJICHUA,
OLICHUBAThL Ha MPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, IMOJIY4CHHYIO B XOIC
HCCJIICAOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'IPIpOBaTB 0606H_[CHI/I$[ U BBIBOJBI II0 PpC3yJibTaTaM
HpOBC,Z[éHHOI‘O Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICOIOBAHUA,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHeHnIee Pa3sBUTHC (1)I/I3I/I‘IGCKI/IX IponeccoB, a TakKKe
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ undopmaumeii:

NPUMEHATh Pa3jIMYHBbIE METO/bI, HHCTPYMEHTBI M 3allPOChI MPH TIOMCKE M OTOOpE
WH(OpPMAIUK WM TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM PU3nUecKor 3a/1auu;
aHAJTM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATh WHPOPMALIUIO PA3TUIHBIX
BUIOB ¥ OPM TIPEICTABICHHUS;



CaMOCTOSITENIFHO BBIOMpATh ONTHMANbHYIO (hOpMy MpeAcTaBiIeHUss HHGOpMAIUH U
WUTIOCTPUPOBATh pelIaeMble 33/a4d HECIOXHBIMH CXEMaMH, JHarpaMMaMH, WHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXACcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPAaTOPHBIX padoOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXIaeMOW TEMbI U BBICKA3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJICpKaHUEe 0JIaroKeIaTelIbHOCTH OOIIEHHS;
COIIOCTAaBJIAITb CBOU CYXKXACHHUA C CYXICHHUAMHU APYIruX YYaCTHUKOB JAuajiora,
OoOHapY)KUBATh PA3IMYKME U CXOJICTBO TO3HIINH;

BBIPpAXAaTb CBOXO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

HY6J'II/I‘-IHO MMpEaACTaBJIATH PE3YIbTATBL BBIIIOJIHECHHOT'O (bPIBI/I‘IeCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MW HCIIOJb30BAaTh IMPECHUMYIICCTBA KOMaH[[HOI;'I u HHIIHBHI[yaJ’IBHOfI pa6OTI)I
NIPU PEIICHUU KOHKPETHOH (pu3ruecKoi mpoOIeMBl,

INpUHHUMAThL 1IN COBMECTHOU ACATCIIBHOCTH, OPraHU30BLIBATH I[el\/JICTBI/IFI no eé
JOCTHDKEHUIO: PACIPENIeNIATh PO, 00CYKAATh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUTras KAaueCTBEHHOTO pe3yjbTara MO CBOCMY
HaIpaBJICHHUIO U KOOPAHUHHUPYSA CBOU I[efICTBHﬁ C ApYIruMHU YJICHAMHU KOMAaHAbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMMUH TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM yUYACTHUKAMH B3aHMOICHCTBHS.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUSX, TPEOYIOLUIUX Ul peIIeHUs
(bu3nyecKuX 3HaAHMI;

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MOAXO0JAX NPUHATHUS peHIeHu (MHIUBUAYaIBHOE,
IPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIon);

CaMOCTOSITENIFHO COCTaBJIATh AJITOPUTM peIIeHUs (PU3MUecKoW 3aauu WM IJIaHa
UCCIICIOBAaHUS C Y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh Mpe/araéMble BApUaHThI PELICHUN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IpeJIarath IJiaH €€ N3MEHECHMS;

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pe3yJbTaTOB JAESITEeIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ BBIMOIHEHUS (HU3HUECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIINMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Yy/IbTATA LEIH U YCIOBUAM;

CTaBUTh ce€0s1 Ha MECTO APYroro YeJOBEKa B XOJ€ CIOPa WM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHHH (QU3UYECKUX 3aJad Wid B
YTBEPKICHUAX Ha HAy4YHBIEC TEMBI M TAKOE K€ IIPaBO APYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce MmpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0YUAIOIIUXCS YMEHUM:

UCIONIb30BaTh MOHATHS: (U3MYECKHEe U XUMHYECKHE SBJICHUS, HaOII0JCHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYeCKOoe
JIBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  IPSIMOJMHEIHOE),  TpaeKTopHs,
paBHOJICHCTBYOIIAs cuia, nedopmanus (ympyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOIAOIINECS COCYIBI;

paznuuath sBieHus (audys3usi, TEII0BOE IBUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NBIKEHUE, MHEPLUs, B3aUMOJICHCTBUE TENl, PaBHOBECHE
TBEPABIX T C 3aKPEIUIEHHOW OChIO BpalleHMs, Iepefada JAaBleHUs TBEPIbIMU
TEJIaMH, KUAKOCTAMHU U razaMu, aTMoc(epHOe JaBjieHHE, IIJIaBaHUE TEeJl, IPEeBpalleHus
MEXaHMYECKOM HEPTUM) MO OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUM B OKPYXKAIOIIEM MHUPE, B
TOM uucie (pU3MYecKHe SIBICHUSA B MPHUPOAE: MPUMEPHI ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHCTBUE CWIBI TPEHHS B INPUPOJLE U
TEXHHUKE, BJIMSHHE aTMOC(EPHOTO MAABIICHUS HA XUBOM OpraHusM, IIaBaHUE pbIO,
pplYard B Teje YelOBEeKa, MPU STOM MEPEeBOJUTH MPAKTHUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,

OIUCBIBATh U3YUYEHHBIE CBOMCTBA Tel U (pU3MUECKUE SBICHUS, UCIIONb3Ys (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, NyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWila TPEHHs, JaBlIEHUE
(TBEpHOro Tema, KMIKOCTH, rasza), BBITAIKUBAIONIAs CHJIa, MEXaHWYeckas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT IMO0Je3HOro JeWCTBUS
MEXaHM3MOB, KUHETUYECKas W MOTEHIUaJIbHAsl DHEPTUs), IPU ONMHCAHUU TMPABUIBHO
TPaKTOBAaTh (PU3NYECKUI CMBICI HCTIONIb3YyEMbIX BEIMYMH, X 0003HAYEHUS U €TUHUIIBI
bu3NYeCKUX BEIMYUH, HAXOAWUTh (POPMYJbI, CBA3BIBAIOIIME JAaHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTHUMH BEIWYMHAMH, CTPOUTH TpadUKU H3YYCHHBIX 3aBUCHMOCTEH
(buU3HYECKUX BENYHH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCMOIb3Ys
MpaBuja CIOXKEHMs CUJl (BIOJIb OJTHOW TpsIMOiA), 3akoH ['yka, 3akoH [lackams, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIO» MEXaHUKH,
3aKOH COXpaHEHHsS MEXAHMYECKOM HSHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allMCHIBATh M0 MATEMATHUYECKOE BBIPAKECHHUE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl W CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapPAKTEpa: BBISBIATH MPUUUHHO-
-CIICJICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JIOTMYECKMX IIAroB ¢ OMOpPOM Ha
1-2 wu3y4yeHHBIX CBOWCTBAa (U3MUECKUX SBICHUN, (U3MUYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH;

pemarh pacu€éTHbIC 3a7aun B 1—2 JCHCTBUA, WCHOJIB3Yysd 3aKOHBI M (HOPMYIIBI,
CBs3bIBAIONIME (DU3MYECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 3aJa4uu
3aMKUChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DU3MUYECKUE BEIUYMHBI B (POPMYIBI U



MPOBOAMUTH Pacu€Thl, HAXOJUTh CIPABOYHbIE JAaHHBbIE, HEOOXOIUMbBIEC IS PEIICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOU (PU3UYECKON BEIMUHHBI,
pacrno3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUINYECKUX
METO/OB, B OIIMCAaHUM HCCIICNOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAIIOIOKEHHE
(runotesy), pa3idyaTb U HWHTEPIPETHPOBATH IOJYyYEHHBIM pe3yibTaT, HaXOJIUTh
OIIMOKH B XOJI€ OMBITA, JIeJaTh BHIBOJBI 110 €r0 pe3yIbTaTaM;

IIPOBOJMTDH OMNBITHI MO HAONIOICHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (opMmynaHpoBaTh MPOBEpPAEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
NPEI0KEHHOT0 000PYAOBaHUS, 3aIUCHIBATH X0/ OIBITa U (JOPMYJIMPOBATH BHIBOJIBI;
BBITMOJHATH NPSIMbIE U3MEPEHHsI PaCCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aHMCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPCHHIA,
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMUYUHBI OT JPYrou C
HCIOJIb30BaHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tella, KaueCTBa
00pabOTKH TOBEPXHOCTEW Ted M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOINAAN
CONPUKOCHOBEHUS TEJI, CWIIBI YIIPYTOCTH OT YJUIMHEHUs IIPYKUHBI, BBITAJIKUBAIOIIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUM IJIaBaHUS Te€J, YCJIOBUM paBHOBECUS pbluyara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCIIEIOBaHMUsS, COOMpaTh YCTAHOBKY U  BBIIOJHSATH
U3MEpEeHUs, cleaysl MpPeIoKEHHOMY IJIaHy, (PUKCUpPOBAaTh pPEe3yJIbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DU3MYECKMX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOIMI] M TpagHKoB,
JlenaTh BBIBOJBI 110 pe3yabTaTaM UCCIICI0BAHMNS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKMX BEIMUYMH (TUIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPAOrO Tejla, CWila TPEHHsI CKOJIBKEHHMs, [aBJICHHE BO3/1yXa,
BBITAIKMBAIONIAs CHJIA, JEHUCTBYIOIIAs Ha TMOIPYXKEHHOE B KUAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenys MpPeasioKEeHHON
UHCTPYKLMU: IPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHUE NICKOMOU BEJIMYNHBI;

coOioiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
00opyI0BaHNEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCYyIbl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOpOM Ha HX ONMCAaHHA (B TOM 4MCIE: MOAIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THIPABINYECKUN IIPECC, MAHOMETP, BBICOTOMEp, IOPILIHEBOM HACOC,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM JUIsl oOecreyeHus
0€30MacCHOCTH TpH OOpaIleHuH C NPUOOpPaMU U TEXHHUYECKUMH yCTpOMCTBaMu,
COXpaHEHMsI 3JI0pOBbSI M COONIONEHUS HOPM OKOJOTHYECKOTO TOBEACHUS B
OKpYKalollleil cpee;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B HHTEepHETE B COOTBETCTBUU C
3a/IaHHBIM IIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINUXCS 3HAHUN U IyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WJIM MOKET OBITh HEIOCTOBEPHOI;

UCTIOJIB30BaTh MIPU BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
($U3NUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpMAIUU U3
OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKHUE MUCbMEHHBIE M YCTHBIE COOOLICHHUS HA OCHOBE 2—3
HMCTOYHUKOB MHPOpMAIK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMYOJIUYHO AeNaTh
KpaTKue COOOIIEHMSI O pe3yibTaTax MPOEKTOB WM YY€OHBIX HCCIIEI0OBAaHUM, IPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh H3Y4YEHHbIM NOHATUHHBIM ammapar Kypca (U3HKH,
CONPOBOXAATh BBICTYILJIEHUE ITPE3EHTALIUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
rpYyIIIE B COOTBETCTBUHM C IOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 32 BBIITOJIHEHUEM TUIaHA
JEeICTBUH, aJeKBAaTHO OLEHUMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TI'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

MCIIOJIb30BaTh IMOHATHUSA: MAacca U pa3Mepbl MOJEKYJ, TEILUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIN TMap, BIAKHOCTh BO3yXa, TEMIIEPaTypa, BHYTPECHHSIS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKHUI 3apsl, dJIEKTPHUUYECKOE
1oJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUN TOK, MarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teruionepenada, TerIoBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAllUs,
TJIaBJICHUE, KpUCTAJUTH3ALUS (oTBepaeBaHue), KHUTICHHE, TerJIonepeaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOIO MOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMSA) TIO OINHUCAHUI0 WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIONIUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4HciIe (QU3NUecKue SBICHUS B TMPUPOJEC: TOBEPXHOCTHOE HATSHKCHUE U
KalWUISIpHBIE SIBIIEHUS B NPUPOAE, KPUCTAUIbl B Mpupoje, uzinydeHue CouHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DJIEKTPUYECKUE SBIIEHUS B aTMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOoI0COB, pOJib MAarHUTHOTO MOJS M KU3HH Ha
3emiie, IONSIPHOE CHUSIHHE, MIPU ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBIICHHIA,

OTIHMCHIBATh U3yYCHHBIC CBOWCTBA TEN U (PU3NUYECKUE SBIICHUS, UCIIONB3Yysl (U3UUECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJeiIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAs TeIUIoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPaHUsl TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BIIAXKHOCTb BO3AyXa, AJIEKTPUYECKUN



3apsif, cuja TOKa, OJJIEKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBIEHHE TMPOBOJIHUKA,
yZIeJIbHOE CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), IIPH
OMHMCAHUW TPABWIBHO TPAKTOBaTh (DU3MYECKHI CMBICI HCIOJIb3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEITUYMUH, HAaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa Teis, (pU3MUecKue SBICHHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO--KHHETHYECKON TEOPUH CTPOCHHS BEIIECTBA,
IOPUHLIMAIT CYNEPHO3UIMKU ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHma, 3akoH COXpaHEHHUS
SHEPruM, MPH 3TOM JIaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3aIHCHIBATH €T0
MaTEeMaTHYECKOE BBIPAKCHHUE;

OOBSACHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE MW B KOHTEKCTE
CUTYyaIui MIPAKTHKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISIT
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB U
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3aMMCHIBATh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JAHHBIX U PEUICHUS 3a/1adH,
BBIOHpATh 3aKOHBI 1 (OPMYITBI, HEOOXOAUMBIE ISl €€ pelleHus, TPOBOAUTH PACUETHI U
CpaBHHBATh MMOTYYCHHOE 3HAYeHHE (PU3NUECKON BEIMUYUHBI C U3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEUIUTh MPU TMOMOIIK (PUIUIECKUX
METOJIOB,  WCIOJNB3ysd  ONHCAaHWE  KCCIEAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MPEJIITOJIOKCHNE, OIICHWBATh IPABWJIBHOCTh TOPSAKA TPOBEIACHUS WCCIEIOBAHUSA,
JIeJIaTh BBIBO/IBI,

MIPOBOJIMTH OMBITHI TIO HAOJIOCHUI0 (PU3NICCKUX SIBIICHUN WM (PU3NICCKUX CBOHCTB
Ten (KamwuIspHbIE SBIEHUS, 3aBUCHMOCTh JIaBJIEHHUS BO3JyXa OT €ro o0béma,
TEMIEPATyphl, CKOPOCTH MPOIlecca OCTHIBAHUS U HarPEBAHUS MPU U3IYYEHUU OT LIBETa
W3NIydaromnie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEPATYPHl JKUJIKOCTH W TUIOMIATU €€ TIOBEPXHOCTH, OJCKTpH3alUs Tel H
B3aMMOJICHCTBHE DIIEKTPUUYECKUX 3apsiIOB, B3aHMMOJCHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YaIH3aIisi MATHUTHBIX MMOJIEH TMOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOHCTBA 3JIEKTPOMAarHWTa, CBOHCTBA 3JICKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh TNpPOBEPSEMBIE NPEANOIOKEHHS, COOUpPATh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpyJOBaHUS, OMHUCHIBATH XOJA OMNbITA U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJHATE MPSMbIE U3MEPEHUS TeMITepaTypbl, OTHOCHTEIHLHOW BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIOJIB30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
bu3nYecKuX BEIMYMH, CPABHHUBATh pE3YNbTaThl HU3MEPEHUN C Y4E€TOM 3aJaHHOMN
a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYMUHBI OT JAPYTOH C
HCIIOJIb30BAaHUEM MPSIMBIX U3MEpPEHUM (3aBUCHUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAIU TOTEPEYHOTO CEYCHHS M YJEIBHOTO COMPOTHBIICHUS BEIECTBA
MIPOBOIHMKA, CHJIBI TOKA, UYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHHS HA MPOBOIHUKE,
HCCJIEIOBAaHKUE TIOCJIEI0BATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MPOBOIHUKOB):



IUIAHUPOBATh MCCIIEOBaHNE, COOMPATh YCTAHOBKY U BBIMOJHITH W3MEPEHUs, CIeAys
PEUIOKEHHOMY TUIaHY, (PMKCHPOBATh PE3YJIbTATHI MOJYICHHON 3aBUCUMOCTU B BUJE
TaOJIUIl ¥ TPapUKOB, IeTaTh BEIBOJBI 110 PE3yIbTaTaM UCCIICIOBAHUS;

® MPOBOJUTH KOCBCHHBIC M3MEpCHHs (PU3MYECKHX BeNHUYWH (yAelbHAas TETUIOEMKOCTH
BEIIECTBA, CONPOTUBJICHUE MPOBOJHUKA, pab0Ta U MOIIHOCThH AJEKTPUYECKOTO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEIys
MPEUIOKEHHOW UHCTPYKIIUU, U BEIYUCIISTH 3HAUCHUE BEITMYNHBI,

e coOmonaTh MpaBWa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® XapakTepu3OBaTh MPHUHLMIBI JCHCTBUS HW3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOMl HA HUX OMHUCAHHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIEpMETP, BOJBTMETP, CUETUMK AJICKTPUUYECCKOM
SHEPTUH, OJJIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTelbHbIE JJIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSTHHOTO TOKa), HCIONb3ys 3HAHUS O CBOWCTBaX (PU3WYECKUX SIBICHUU U
HeoOX0ouMbIe (PU3HUECKUE 3aKOHOMEPHOCTH,

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W HU3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBI IJIEKTPUYCCKUX IIETEH C MOCIeA0BATEIbHBIM U MapajlyIeIbHBIM COCAMHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUYECKUX LIENeH;

® TMPUBOAWTH TpHUMEpPHl (HAXOAWTh HWH(MOPMALMIO O TMPUMEPax) MNPAKTUIECKOTO
WCIIOJIb30BaHUA (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU JUIsi oOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOoOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsI 370pPOBbsi M COONIOJIGHHS HOPM OSKOJOTHYECKOTO TOBEACHHS B
OKpYKarollei cpere;

® OCYIIECTBIATh TNOMCK HWH(pOpManuu Quandeckoro coaepkanuss B VHTepHere, Ha
OCHOBE HMCIOIIUXCS 3HAHUW WM TYTEM CpaBHEHUS JOIOJHUTEIBHBIX HCTOYHUKOB
BBIJICTIAITE MHQPOPMAIUIO, KOTOpas SBISICTCS NPOTHBOPEYMBONW WM MOXKET OBITh
HEJIOCTOBEPHON;

® HCIIOJIB30BATh MPH BBITOJHEHUU YUCOHBIX 33JJaHUH HAYYHO--TTOMYJISAPHYIO JINTEPATYPY
(U3MYECKOTO COJEp)KAHUS, CIPABOYHBIE MaTepUaNbl, pecypchl ceTu HHTepHeT,
BJIQJIeTh MpHEMAMHU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU W3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M KpaTKHUE YCTHBIE COOOIIeHUs, 0000Ias
nH(pOpMAII0 W3 HECKOJBKHX MCTOYHUKOB (PU3MYECKOTO COJIEP)KAaHUS, B TOM YHCIIC
nyOMMYHO  TPEJCTaBISITh  PE3yAbTaThl  MPOCKTHOW WM  HCCIEI0BATEIhCKOMN
JESTENIbHOCTH, TIPU 3TOM TPAMOTHO MCIOJB30BaTh M3yYCHHBIN MOHSATUIHBIN ammapar
Kypca (U3HKH, COMPOBOXK/IATH BRICTYIUICHUE TPE3EHTAIINEH;

® [pU BBINOJIHCHUU Y4YEOHBIX MPOEKTOB W UCCIEIOBAHWNA (PU3MYECKHX TIPOIECCOB
pacrpenensaTh 00sS3aHHOCTH B IPYyIIE B COOTBETCTBUU C IMOCTABIECHHBIMU 3aJadyaMu,
CIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBATH €ro, aaeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAaJ B  JEATENBHOCTh  TPYIIBI, BHICTPAaUBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSIBIISIE TOTOBHOCTh Pa3pemaTh KOH(IUKTHI.

K xonny oOyuenuss B 9 kjacce mpeIMeTHbIE pe3ybTaTbl HA 0OA30BOM YpPOBHE JOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:



UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb W NEPErpy3KH, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPBl HCITYCKaHHWsI M TOTJIOMICHUs, anbga-, Oera- U ramma-
U3JTy4EHUs], U30TOIIbI, SIACPHAs SJHEPIETUKA,

pa3iauyaTrh SBIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE IPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
IBUKEHHE 110 OKPYKHOCTH, B3aUMOJCHCTBUE Te€J, PEaKTUBHOE JBUIKEHHE,
Kose0aTeNbHOE JIBIDKEHUE (3aTyXamllue M BBIHYKIEHHBbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpaXX€HUE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTpPaHEHUE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHHE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
[0 OINKCAHUIO HUX XApPaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBIICHIE H3YyYCHHBIX (DU3MYECKHX SIBICHUHA B OKpY’KaroeM Mupe (B
TOM 4Hclie (PU3NYECKHE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBHI, JABIKCHHUE IIJIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LBETa TEll,
ONTUYECKHWE  SBJIEHUS B  MpHUpPOAE, OHOJOrMYecKoe  JeHCTBHE  BUAMMOIO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE M3JIyYeHHE MPUPOJHBIX MHUHEPAJIOB,
JIEMCTBUE PAJIMOAKTUBHBIX M3JIyYEHHI Ha OpPraHW3M YEJOBEKa), IPU 3TOM MEPEBOAUTH
MPaKTUUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CpeIHsss U MTHOBEHHas CKOPOCTh Tejla IPU HEPABHOMEPHOM JBM)KEHHH,
YCKOpEHUE, NMEpPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIA YINPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHs], BEC Tela, UMITYJbC Tela, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS HEPTUs Teja, MOJHIATOIO
HaJl IOBEPXHOCTHIO 3€MJIM, TIOTEHI[HAIbHAS SHEPTUSI CHKATOM MPYKUHBI, KHHETUYECKas
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTeIb NPEIOMIICHUS
Cpelibl), MPH OMHCAHUU NMPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICI HCIOJIb3yEeMBIX
BEJIMYMH, O0O3HAu€HUs M EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (QOPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYUNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M MPOLECCHI, UCIONb3Ys 3aKOH
COXpaHEHMsI HEPIMH, 3aKOH BCEMHUPHOI'O TATOTEHUS, NMPUHIUI CYNEPHO3ULUN CHII,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYJIbCa,
3aKOHBl OTPaK€HUS W TMPEJIOMIIEHUS CBETa, 3aKOHbl COXpPaHEHUs 3apsSA0BOrO U
MaccoBOI'O UHCEN TMpHU SAEPHBIX pPEAKIUSAX, IpPU OTOM JaBaTh CJIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHBl M (HOpMyJibl, CBs3bIBaIOLIME (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(bu3u4ecKoil BETUUNHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU IMOMOMIH (PHU3HUECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHHIA U OIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCUMOCTb OT aMIUIUTYAbl MAJIIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHEeHNe
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYECHHUsS): CAMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000PyAOBaHMs, ONMCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX W3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOl BeNMUYUHBl ((OKYCHOE pAacCTOSTHUE COOMparoliel JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Iepuojia KojeOaHUM MaTeMaTHYecKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUS CBeTa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIMYMH B BHJE TAOMUI] U rpadUKOB, AeJaTh BBIBOABI MO PE3yJIbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PHU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUsI CKOJIbKEHHUS, MEXaHW4yeckas padora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, clenysd NPeUI0KEHHON MHCTPYKIHUH, BBIYMCIATh 3HAYCHHUE BEJIWYMHBI U
aHAJTU3UPOBATh IOJIyYEHHBIE pEe3yabTaThl C Y4ETOM 3aJaHHOH IOIPEIIHOCTH
U3MEPEHHU;

coOMoaTh TpaBWiIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢ Ja0opaTOPHBIM
o0opynoBaHueM;



® pa3InMYaTh OCHOBHBIC NPHU3HAKU H3YUYEHHBIX (U3MYECKHX MOJENeH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJNO, TOUYEYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

® XapakTepu3oBaTh IPUHIUIBI JEHCTBUA H3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OIOPOI HA UX ONUCAHUSA (B TOM UYUCIE: CIUIOMETP, JATYUKU ITOJI0KEHMUS,
paccTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOoanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBJICHUHN U HEOOXOIUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

® UCIOJb30BATh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPH PEHICEHUU y4yeOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl OCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

® [IPpUBOAUTH HpHUMEpPHl (HAXOAUTh HH(GOPMALKIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoicTBamuy,
COXpaHEHMsI 370pOBbsi M COONIOACHHS HOPM 3KOJOTMYECKOTrO IIOBEJIEHUS B
OKpYKaroIlleH cpese;

® OCYLIECTBIATh NOMCK HH(popmauuu ¢usznyeckoro coxaepkanus B HTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoc, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

® UCMOJb30BAThH MPH BBHINOIHEHUH YUEOHBIX 3aJJaHUN HAayYHO--TIONYJISIPHYIO JIUTEPATYPY
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHbIE MaTepHuaibl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® Co3JaBaTh COOCTBEHHBIE NMMCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OpPMAIIH
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COAEp)KAaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEN0BATENIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJIb30BaTh HM3YYEHHBIM TMOHATUHHBIA amnmapar H3ydaeMoro pasjena (U3uKu U
COTPOBOXKAATh BBICTYIUIEHHE Mpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHUKOB.

BOCIIUTATEJIbHBIA MIOTEHIIUAJI YYEBHOI'O ITPEJMETA «®PU3UKA» HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUS PEAJIMBYETCSA HA
JEATEJbHOCTHOM OCHOBE YEPE3:

o an/IBnequHe BHUMAHUS O6yanOHII/IXCSI K I_[eHHOCTHOMy acneKTy I/I?)y‘-IaeMI)IX Ha ypOKax
SIBIIEHUH, OpraHu3aIrio paboThl C MoTydaeMoi Ha ypoke nHpopmanuei (pu3nuecKoro
CO}Iep)KaHI/ISI, BKJIFOYast I/IH(i)OpMaI_II/IIO (0] COBpeMeHHBIX JOCTHXCHUAX (l)I/ISI/IKI/I, aHaJIN3 "
KPUTHYECKOE OlIEHWBaHNE NHPOPMAITUH;

e TIPUMEHEHHUE HA YPOKE MHTEPAKTUBHBIX ()OPM pabOTHI C O0YyUAIOIIIMMHUCS:
MHTEJUIEKTYaJbHBIX UTP, CTAMYJIMPYIOLINX ITO3HABATEbHYI0O MOTUBALIUIO O0YJaIOIIUXCS;
JTUIaKTHYECKOTO TeaTpa, IJe MOTyICHHbBIC Ha YPOKEe 3HaHUS OOBITPHIBAIOTCS B
TeaTpalibHBIX MIOCTAaHOBKAX; IPYIIOBOI paboTHI MM pabOTHl B IMapax, KOTOpPhIE y4ar
00ydJaronuxcsi KOMaHIHOW padoTe U B3aUMOCHCTBHUIO C IPYTUMHU 00YyJIarOITUMUCS,

o I/IHI/II_[I/II/IpOBaHI/IC 158 HOZ[I[Cp)KKy I/ICCJIGI[OBaTeJIBCKOﬁ JCATCIIBHOCTU 06yqa101111/1xc;1 B
paMKax peayr3alii UM UHIAUBUIYAIbHBIX U TPYIIIOBBIX UCCIICOBATEILCKUX TIPOCKTOB,



4TO JaeT 00y4yaromuMCsi BO3SMOXHOCTh IPHOOPECTH HABBIK CAMOCTOSTEIIEHOTO PEIICHUS
po0JIeMbl, pa3BUBAET YMEHUs HAOII01aTh IPUPOJIHBIE SIBIECHUS, BBIIOIHATh OIBITHI U
HKCIIEPUMEHTAIbHBIE UCCIICAOBAHMS C UCTIONIb30BAHUEM N3MEPHUTEIBHBIX IPHOOPOB,
(bopMHpyeT HaBbIK T€HEPUPOBAHUSA U OPOPMIICHUS COOCTBEHHBIX UAEH, HABBIK
MyOJIMYHOTO BBICTYIUICHUS TEepe]l ayAUTOpUEH, apryMEHTHPOBAHUS M OTCTauBAHHUS
CBOEH TOYKH 3pEHUS;

3HAKOMCTBO CO chepamu MpoPeCcCHOHATBHON IEITeIbHOCTH, CBI3aHHBIME C (PU3HKOU, U
COBPEMEHHBIMU TEXHOJOIMSIMUA, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (PU3NUECKON HAyKH, 4TO
CHOCOOCTBYET pa3BUTHIO MPEICTABICHUI 0 BO3MOXKHBIX cepax Oymyreit
npodeCCHOHATIBHOM 1eATEbHOCTH, CBA3aHHON ¢ (PU3UKON, MOATOTOBKA K JalbHEHIIEMY
00y4YEHHIO B TOM HaIpaBJICHHH U OCO3HAHHOMY BBIOOPY 00yJaromumucs Oyaymien
npodeccuu;

YCTAHOBJICHHE JOBEPUTEIBHBIX OTHOUICHUS MEXKIY YIUTEIEM U YICHUKAMH,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCIIPUATHIO YYaIIUMUCS TpeOOBaHUN U TPOCHO
YUUTENs], aKTUBU3ALIMU MX TTO3HABATEIFHOMN ICATEIIbHOCTH M aKTUBHOCTH;

no0yX/1eHHue 00yJaroLINXCsl K COOJIIOJICHNIO Ha YPOKE OOIEIPUHATHIX HOPM ITOBEICHUS,
IpaBUJI OOLIEHUS CO CTAPIIMMHU (YUUTENISIMU) U CBEPCTHUKAMU (ILIKOJIbHUKAMHU );
UCIIO0JIb30BaHUE BOCIIMTATENILHBIX BOZMOKHOCTEH co/lepKaHMsl yueOHOTo npeMeTa
Yyepe3 IEMOHCTPALUIO 00YJarOIIUMCS IPUMEPOB OTBETCTBEHHOTO, IPaXKIaHCKOTO
HOBEJICHUS, IPOSIBIICHUS YEJIOBEKOIOOMS U 100pOCEpICUHOCTH;

OpraHu3aIyio medCcTBa MOTUBUPOBAHHBIX U APYIUPOBAHHBIX yUJalUXcs HaJl UX
HEYCIEBAIOIUMH OJHOKIACCHUKAMH;



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPCTATHEIE COCTOARMA BEECTRa https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JXUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHue KHAKOCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> aboTa 1 MoUHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarmsMbI > 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
53 Mexaniiieckas oHepri 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

KounyecTBO yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOAYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE

Ne uudgposbie

Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe

padoThI padoThI
pecypcsl

®dusuka — Hayka o npupoze. SBneHus

1 npupoabl. BBonusbiil uncrpykrax Th u OT 1
Ha ypoKax (hU3HKH.

2 Ou3nyecKue sIBICHUS 1
dusnuecKre BEIMYUHBI U UX U3MEPCHUE
VYpok-uccnenosanue "M3mepenue

4 TEeMIIepaTyphl MPU MOMOIIIH KUIKOCTHOTO 1 1
TEPMOMETPA U JaTYUKa TeMIEepaTyphl"”

5 Mertoasl HayuyHOrO Mo3Hanus. OnucaHue 1 bu6mmoreka [IOK
(bu3MYECKUX SIBICHUI C TTOMOIIBIO MOIeNei https://m.edsoo.ru/ff09f72a
VYpok-uccnenonanue "lIpoBepka runoTes3sl:

6 JATBHOCTD MOJIETA MIapUKa, MYIIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIE
BBICOTA ITycKa"

Crpoenue BemectBa. ONBITHI
7 JTIOKa3bIBAIOIINE TUCKPETHOE ;:T OCHHE 1 bubmmorexa [JOK
p P https://m.edsoo.ru/ff09fe0a
BEIIECTBA

8 JIBr>KeHHEe YacTHI BEIIECTBA 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoanue «OnbITHI IO 1 1

HaOJIIOICHUIO TEIJIOBOTO PACIIUPEHUS
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https://m.edsoo.ru/ff0a013e

ra3oB»

10 ArperaTHble COCTOSIHUS BEIIeCTBa
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI.
11 O6006menue no pazaeny «llepBonadaibHbIC bubmiorexa LIOK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUH BEIIIECTBAY
12 Mexanuueckoe aABuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEPAaBHOMEPHOE IBUKECHUE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Cropocts. Exrmiet ckopoctn https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBUKEHUS bubnuorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bu6mmorexa [IOK
15 Nuepuus. Macca — Mepa HHEPTHOCTH T https://m.edsoo.ru/ff0a0cLo
16 ILnotHOCTh BemiecTBa. Pacuer macchl 1 bu6mmoreka [IOK
o0BbeMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezenenue
IUIOTHOCTH TBEPJIOTO TEJIa
18 Pemenue 3amgad nmo treme "[lnoTHOCTH bu6mmoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBHCUMOCTH pacTsoKeHHs (edopMarivm)
MIPY>KUHBI OT MIPHIIOKCHHOHN CHITBI)
21 SBnenue Tarorenus. Cuma TSXKECTU
CBs13b MEX]ly CUJION TSAXKECTU U Macco
bu6mmoreka [IOK
22 Tena. Bec Tena. Pemmenue 3amay o reMe

"Cuna Tspoxecta"

https://m.edsoo.ru/ff0al778
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93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. bubnmoreka [JOK
DuU3NYECKUE XapPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [JOK
24 Hsmepettite ci. JlaMoMeTp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
23 Bec Tema. Hepecomocts https://m.edso0.ru/ff0a1778
26 CnoxxeHue IByX CHJI, HAllpaBJIECHHBIX 10 bubnmoreka [JOK
OJIHOM npsiMol. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau no reme
"PaBHoneiicTByromas cr"
28 Cuiia TpeHus u €€ BuAbl. TpeHue B Ipupoje bubnuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota «3yueHue
29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT bubnnorexa [HOK
CUJIBI JJABJICHUSA U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTE»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJCHCTBYIOIIEH CUIIBI
Pemenue 3anay nmo temam: «Bec Tenay,
31 «I"paduueckoe nzobpakenue cuin», «CUIIb, bubmmorexa [JOK
. https://m.edsoo.ru/ff0alde0
«PaBHOIEMCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam:
39 «MexaHnueckoe JBIKeHue», «Macca,
IJIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3o0pakeHue cun, «CUIbD»y
13 JaBnenue. CriocoObl yMEHbBIIICHUS U bu6mmorexa [IOK
YBEJIMUEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrieHue ra3a. 3aBHCUMOCTbD JIaBJICHUS Ta3a bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1502
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0T 00bEMa, TeMIepaTypsl

https://m.edsoo.ru/ff0a2376

[Tepenava naBneHust TBEPABIMU TEIAMH,
KUIKOCTSIMU U rasamMu. 3axkoH llackais.

bu6mmoreka [IOK

35 [ToBTOpHBIN nHCTpYKTaX Th 1 OT Ha https://m.edsoo.ru/ff0a25b0
ypoKax (pU3HKH.
36 JlaBieHue B )KMAKOCTHU U ra3e, BhI3BaHHOE bubmuorexa [JOK
JEUCTBUEM CHJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «Jlapnenue B bu6mmoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackamnsa» https://m.edsoo.ru/ff0a2826
bubnnorexa [HOK
38 Coobuatoumecs cocye! https://m.edsogru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiHEBON KUIKOCTHBIN
Hacoc
41 ATMmocdepa 3eMu U IPUYUHBI €€ bubnuorexa [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne }P?;Ifs?;l;f;{szgrou/ﬁff 0a2b5a
43 N3mepenue atmocdepHoro aarneHus. OnbIT bubnmnorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(HEPHOTO JABJICHHS OT bubnuotexa [JOK
BBICOTBI HaJl YPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHne bubmuorexa [IOK
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo teme " AtmocdepHoe
nasneHue"
47 JlelicTBuE ®KUIKOCTH U T'a3a Ha MOTPYKEHHOE bubnmnoreka [JOK
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B HUX T€J0. ApXUMe0Ba cuila

https://m.edsoo.ru/ff0a3276

JlabopaTtopHas pabora «OnpeneneHue

48 BBITAJIKUBAIOLLEH CHJIBI, JEMCTBYIOLIEN HA 1 ngs?;;?:;(szgrou}:f 0a33fc
TEJO, MOTPYKEHHOE B JKUJIKOCTbH)
JlabGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca TeEJIA B 1 bu6mmoreka [IOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJlay
bubmuorexa [JOK
>0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KonctpyupoBanue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKHU U 1
onpeiereHue e€ rpy30mnoabEMHOCTH"
Pemenue 3anay no temam: «llnaBanue
52 cynoB. BoznyxomnaBanuey, «/laBnenue ngg;;?:;:oggimg 654
TBEPJBIX TEJ, )KUJIKOCTEN U Ta30B»
53 Kontponbhas padota no teme «/laBienue
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
bu6mmoreka [JOK
>4 Mexatiieckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
55 MorsocTs. EARHUIE MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccienopanue "Pacuyér MOIIHOCTH, 1
pa3BUBAaEMOM IIPHU MOIBEME 1O JIecTHULE"
57 [Ipocteie Mexanu3msl. Peruar. PaBHoBecue
CHJI Ha phluare
58 Pbruaru B TexHuke, OBITY U IPUPO/IE. 05 bubmuotexa [JOK

Jlaboparopnas padota «lccrnenoBanue

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

YCJIOBHI paBHOBECHS pblyara

59 Pemenne 3agay mo Teme «Y CIIOBUS 1 bubmuorexa [JOK
PaBHOBECHS pbI4ara» https://m.edsoo.ru/ff0a48a6
Koaddumnuent nosnesnoro neicTpust

60 MexaHu3ma. Jlaboparopnas padora 1 0.5
«3mepenue KII/] HakJIOHHOM MIOCKOCTH»

61 Pemenue 3amauy no reme "Pabora, 1 bubmuoreka [JOK
motHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckas sueprusi. Kunernueckas u 1 bubnnoreka [JOK
MOTEHIMAIbHAS YHEPTUS https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUU 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEpUMEHTAIBLHOE ONPEACIICHHUE

64 W3MEHEHUS KHHETUYECKON U MOTEHIMAIbHON 1 1
SHEPTUH MPHU CKATHIBAHUH TEJIA IO
HaKJIOHHOM TUIOCKOCTH"

65 KonTponbnas pabota o teme «Pabora u 1 1
MOIIHOCTb. DHEPIHsI»

66 PezepHblil ypok. Pabora ¢ TekcTamu mo 1 bubnnoreka [JOK
Teme "MexaHnueckoe IBHKeHHe" https://m.edsoo.ru/ff0adee6
Pesepubrit ypok. Pabora ¢ Tekcramu mo

67 teme "JlaBneHue TBEPABIX TN, KUIKOCTEH U 1 bubnnorexa LIOK

| https://m.edsoo.ru/ff0a4ffe
razoB
PesepBHbIit ypok. Pabora ¢ Tekctamu 1o

68 1
teme "Pabora. MoutHocTs. DHeprus"”

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o Tema ypoka Beero KonTpoabubie IIpakTuueckue 06pa3oBATETBHbIC
padoThI padoThI pecypeni
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubnnorexa [JOK
noATBepKAeHUs. BBoaHbIN nHCTpYKTaxX Th https://m.edsoo.ru/ff0a5256
u OT Ha ypokax (pu3MKu.
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bu6nmoreka LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUI BEIIECTBA Ha 1
OCHOBE TOJIOKEHUHN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
bu6nmorexa LIOK
5 Kpucrannnueckue u amop¢Hble Tena 1 https://m.edsoo.ru/ff0a5800
5 CmauuBaHME U KallWJUISIPHOCTb. 1 bubnnorexa [JOK
[ToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paciimpeHue u cxxatue 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBs3b TEMIIEPATYPBI CO 1
CKOPOCTBIO TETJIOBOT'O JIBUKEHHS YaCTHI]
9 Bayrtpennss sueprusi. CriocoObl H”3BMEHEHHS 1 bubnuoteka [JOK
BHYTPEHHEHN SHEPIUH https://m.edsoo.ru/ff0a5c60
10 Buapr Terionepenaun 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0a5256
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VYpoxk-konpepenuus "[Ipakrnyeckoe

https://m.edsoo.ru/ff0a6412

11 HCIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB bubmmorexa LIOK
H | https://m.edsoo.ru/ff0a65c0
Y MaTepUalioB B LEJSIX SHEProcOepexeHus
12 KonunuectBo TEIoThL. Y AeiibHAs bubnuorexa [IOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnmnoreka HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabora "UccnenoBanue
14 }IBJ'IeIfI/I}I TI::nJIO(I;)6MeHa pU CMEIIMBAHUH bubmorexa LIOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacuer xonmyecTBa TEIOTHI, HEOOXOIUMOTO
15 JUISl HATPEBAHMS TEJa U BBIAEISIEMOr0 UM
MIPH OXJIAXKICHUHU
16 Jlaboparopnast pabota "Onpenenenue bubnnorexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y IeJbHas TEIJIOTa bubmmnoreka HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE
18 KPUCTAINTUYECKHUX TeN. Y AeTbHas TeIIoTa brbmmorexa LTOK
p ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTopHas pabota "Onpenenenue bubnmnoreka [JOK
YAETbHOM TETUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHACHCAIHS. bubmuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Temiora
but6mmoreka [IOK
21 napooOpazoBaHMsl U KOHCHCALIUH.

3aBHCHMOCTD TCMIICPATYpPhbl KUIICHUA OT

https://m.edsoo.ru/ff0a786¢
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aTMoc(hepHOro JaBICHUS

22

23

Brnaxxnocts Bo3myxa. JlabopaTopHas padora
"OnpeneneHne OTHOCUTEIHHOM BIa>KHOCTH
BO3YyXa"

Penrenue 3amau Ha onpesenieHHe BIaKHOCTH
BO3/yXa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIUTIBL paOOTHI TETIJIOBBIX ABUTATEINCH.
[TapoBas TypOuHa. [[Burareiab BHyTPEHHETO
CropaHus

25

26

27

KII/ TermoBoro nurarens. Tennosbie
JIBUTATEIIM U 3aIUTA OKPYKAIOIIEH Cpeabl
3aKOH COXpaHEHUs U MPEBPAICHUS SHEPTUU
B TEIUIOBBIX Ipoleccax

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TerioBele aBiIeHUA. U3MeHeHHE
arperaTHbIX COCTOSIHMI BemiecTa"

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

bubmmoteka IIOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbnas padota nmo teme "TemnoBbie
siBJIeHUs. MI3MeHeHne arperaTHbIX COCTOsTHUN
BemecTsa"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a86ae

29

30

Onextpuzanus Ten. [[Ba pona
ANEKTPUYECKUX 3apsI0B
Ypok-uccnenoBanue "IaeKTpU3aLusl TN
UHIYKIMEW U IPU CONPUKOCHOBEHUH"

31

B3anmMozeiicTBre 3apsoKeHHBIX TEl. 3aKOH
Kynona

but6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

OnexTpuueckoe nojie. HanpspkeHHOCTD
aNeKTpru4ecKoro nois. [IpuHnmn
CYNEPHO3UIINU INEKTPUUECKUX TTOJICH

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a8a0a
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HocuTenu snektpuyueckux 3apsjios.

33 .
DnemeHTapHbId 3apsia. CTpoeHue atoMa
34 IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH bubnuoreka [JOK
COXPAHEHUS IIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemenue 3aga4 Ha NpUMEHEHUE CBOWCTB
. bu6nmmoreka [IOK
35 aNeKTpudecKux 3apaaoB. [IoBTOpHBIi
https://m.edsoo.ru/ff0a90cc
uHcTpykTax Th u OT Ha ypokax ¢pusuku.
DNEeKTPUYECKUM TOK, YCIOBHS €r0
36 c ecIT)BOBaHI/I;I I/ICT(})IIIHI/IKI/I bubmmorexa [IOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA bubmorexa OK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUICCKOTO TI0JISI Ha MPOBOTHUKHU U 1
OUDJIEKTpUKA"
39 DNEeKTPUYECKHUM TOK B METAIIJIaX, )KUKOCTIX bubnmnorexa [JOK
U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U € COCTaBHbIE YaCTH
41 Cuna Toka. JlabopatopHas pabora 05 bubnuoreka [IOK
"N3mepeHue u peryJnpoBaHue CUIIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.
42 JlaboparopHast pabota "M3mMepenue n 0.5 bubmmorexa LIOK
patopHaz p P ' https://m.edsoo.ru/ff0ade14
pEryJIMPOBaHKE HATIPSDKCHUS
43 CornpoTuBieHe MPOBOAHUKA. Y ACIBHOE bubmmoreka [JOK
COIIPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
but6mmoreka [IOK
44 AIEKTPUUYECKOTO COMPOTUBIICHUS 1

IMPOBOAHHKA OT €r0 AJIMHBI, IUIOMaA

https://m.edsoo.ru/ff0aa738
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IIONEPEYHOr0 CEUYEHuUsl U Marepuana”

3aBHCHUMOCTh CHIIBI TOKA OT HAaITps>KCHUA.

bu6nmorexa [IOK

4 3akon OMa 1t yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlabGopaTopHas pabora "HccienoBanue
46 3aBUCHUMOCTH CHJIBI TOKa, HIIYILErO Yepes Bbu6muoteka [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
47 [TocnengoBarenbHOE U MapaieIbHOE
COEMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka npaBmiia
48 CJIO)KEHUS HANPSDKEHUN TTPU bubmmoreka [JOK
MOCIEA0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlaGopatopnas padota "IIpoBepka npaBuia
49 TUTST cfmm I")FOKa ipn napaJIJP;enLEIOM ’ bubmmorexa [JOK
\ https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB
50 Pemenue 3anay Ha npumMeHeHne 3akona OMa bubnnorexa [JOK
JUISL Pa3JIMYHOTO COEIMHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubmuoreka [IOK
3akoH Jlxoyna-Jlenua https://m.edsoo.ru/ff0ab124
59 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
paboOTHI M MOIITHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuUecKue e U MOTPEONTenn
53 aJIeKTpHUECKOl sHepruu B ObITy. KopoTkoe bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTeE MO TeEMe BuGmrorexa LOK
54 "DnexTpudeckue 3apsapl. 3apsHKEHHBIE Tea

" uXx B3aumoaeucTBus. I1ocTosSHHBIN

https://m.edsoo.ru/ff0abd2c
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AIEKTPUUYECKUN TOK"

KontpomnbHas pabora 1o Teme
"DnekTpuuecKue 3apsabl. 3apsHKeHHbIE Tea

bub6nmoreka [IOK

55 . .
" uXx B3aumoacucTaus. I1ocToSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUNA TOK"
56 [TocTostHHBIE MATHUTHI, X B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "M3yuenue nonei 1 bubmmoreka [JOK
MMOCTOSITHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE 1ojie. MarHuTHOE 110JIe 3eMJTH U bubmuoreka [{OK
€ro 3Ha4YCHUE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MaroutHoe mose
59 AJIEKTPUICCKOTO TOKa MarHuTHOE IoJie bubmorexa [JOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHne 37eKTPOMarHuTOB B TEXHUKE.
60 Jlaboparopnas padota "U3yuenue neicTBus 0.5 bubmorexa LOK
PaTOpHa p i " ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM
DNEeKTPOABUTATEIb OCTOSIHHOTO TOKA.
Hcnons3zoBanue snekTpoaBurareneii B
61 TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE bubmorexa [OK
yerp " P pTe. https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas pabota "KoHcTpynpoBaHue u
u3yueHue paboThl AIeKTpogBUraTesns"”
62 OnpiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM
nHaykuun. [Ipasuno Jlenna
Onexrporereparop. CriocoObl MOTyYeHHS
63 ANEKTPUUYECKON SHEPTUU. DIEKTPOCTAHITHN
Ha BO300OHOBJISIEMBIX HCTOYHUKAX YHEPTUN
64 [ToaroroBka Kk KOHTPOIBHOU paboTE MO TeEMe

"DJIeKTpUUECKUE U MATHUTHBIE SIBIICHUS"



https://m.edsoo.ru/ff0abea8
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65 KonrponsHas pabora o Teme 1 Bu6muoteka [JOK
"DNeKTpUYECKUE U MarHUTHBIE SIBJICHUSA" https://m.edsoo.ru/ff0acb14
PesepBHblil ypok. Pabora ¢ TekcTamu 1o bubnuoreka [JOK

66 1
teMe "TeruoBble siBiIeHUS" https://m.edsoo.ru/ff0acc5e

67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubmmoreka [JOK
teme "[loCTOSITHHBIN 3JIEeKTpUYECKU TOK" https://m.edsoo.ru/ff0acdc6

68 PesepBHblil ypok. Pabora ¢ TekcTamu 1o 1
Teme "MaruuTHeie siBJeHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 145
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9 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Konrpoabubie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsbI
pecypcsbl
Mexanundeckoe aBrxeHue. MarepuanbHas
1 touka. BBoaublil uncTpyktax Th u OT Ha 1
ypOKax (U3UKH.
Cucrema orcuera. OTHOCUTENIBHOCTh bubnuorexa [JOK
2 1
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPAMOIMHENHOE IBUKEHUE 1 bubamorexa LOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh
[IpsimonuHetHOEe paBHOYCKOPEHHOE bu6nuoreka [IOK
5 1
JBUKCHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOIUHEINHOTO
6 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOPOCTH
JlaGopaTtopHast pabora "Onpeznenenue
7 CKO pCHI/ISII) TCJ'I;.) npu aBHOpCI(O €HHOM 1 1 bubmorexa HOK
YEROP PP . YEKOP | https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TJIOCKOCTH
8 CBoOoiHOoe majeHue tei. OnbITel [anmes 1
PaBHOMEpHOE IBHKEHUE TIO OKPYKHOCTH.
9 ITepuon II; yacTora 00 ameHHﬂpJ};)ItI(HeﬁHaﬂ u 1 bubnnorexa [IOK
P P ' https://m.edsoo.ru/ff0ael76
yTJI0Basi CKOPOCTH
10 LeHnTpocTpeMuTenbHOE yCKOPEHUE 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

bubmuoreka [JOK

11 [Tepserii 3akon HproToHa. BekTop critbl https://m.edsoo.ru/ff0ac612
12 Bropoii ?:aKOH HeroToHa. bubnmoreka [JOK
PaBHopelicTByOIIAsA cHila https://m.edsoo.ru/ff0ae72a
. bubnmoreka [JOK
13 Tpetuii 3akon Herotona. Cynepno3uius cui https://m.e dsogru /£1086982
14 Peuienue 3a1au Ha mpuMEHEHHE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Cuna ynpyrocti. Jaon [yka https://m.edsogru/fanecaZ
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
JKECTKOCTHU MIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Chuta Tpenus https://m.edsogru/fanf738
bubnmnorexa [JOK
19 Pemenue 3amgau o teme «Cumna TpeHUs» httos://m.e dsogru /F0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
Kod(UIIMEeHTa TPEHUS CKOIbKCHHS" https://m.edsoo.ru/ffOaf8be
21 Pemenne 3amau nmo treme "3akoHbl HeroTOHA. bu6mmorexa [IOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuiia TSKeCTH Y 3aKOH BCEMUPHOTO bubnmoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO TaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBukeHne Te1 BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenne 3amau nmo teme "Cuiia TSDKECTH U bu6mmorexa [IOK

3aKOH BCEMUPHOTO TATOTEHUS"

https://m.edsoo.ru/ff0af5f8
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[IepBas kocMu4eckasi CKOpOCTb.

bubmuoreka [JOK

25
HeBecomMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaIbHOW TOUKHU.
26 AoGcomoTHO TBEpAOE Teno. PaBHOBecue bubnnoreka [HOK
TBEPIOTO TeJIA € 3aKPEIUIEHHONW OCBIO https://m.edsoo.ru/ffOafe36
BpalleHus
27 MowmenT cuibl. LlenTp TsbkecTn
28 Pemenue 3amau no reme "MOMEHT CHUJIEL bu6mmorexa [IOK
Lentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
29 "MexaHu4yecKkoe ABUKEHUE bubmmorexa [JOK
COROC ABIDREHHE. https://m.eds00.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbhas pabota no Teme
30 "MexaHH4eCKOe JIBIKECHUE bubmmorexa [JOK
y A . https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynec Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUs UMITYyJIbca. YTIPYroe u bubmmorexa [JOK
p y o 24 https://m.edsoo.ru/ffOb07fa
HEYIIPYroe B3auMOJEHCTBUE
39 Pemenue 3amgau o teme "3akoH coXpaHEHUS bubnuotexa [JOK
uMmmyisca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE U TEXHUKE"
bubmuorexa [JOK
4 M
3 eXaHMICCKa padOTa H MOIHOCTS https://m.edsoo.ru/ff0b0a84
PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH U bubnmoreka [JOK
35
CHUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
36 JlaboparopHas pabota «Onpenenenue

paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
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https://m.edsoo.ru/ff0b07fa
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https://m.edsoo.ru/ff0b0db8

JABMXKCHUU TCJIa 110 FOpHSOHTaHBHOﬁ
IOBEPXHOCTU»

Cas3b dHepruu u padoTsl. [loTeHnanbpHas

37
SHEPrus
Kunernueckas sneprus. Teopema o bubnmoreka [JOK
38 "
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlaboparopHnas pabota «3yueHue 3akoHa bubnnoreka [JOK
COXPAHEHHUs SHEPTUM» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBMKEHUE U €T0 bu6mmorexa [IOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanus. BeinyxaeHHbIe bubnnoreka [JOK
konebanus. Pesonanc https://m.edsoo.ru/ffOb20f0
43 MaremaTrueckuii U TPy >XKHUHHBINA MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh TIEpHOIA
44 K0J1€0aHni OT )KECTKOCTH I WHBI 1 MacChI bubmmorexa [TOK
PyX https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpamenue SHEPTUN IPU MEXAHHIECKHUX
KOJIeOaHUIX
JIaGoparopHas padora «Onpeaenenne
46 qaCTopTLI Hpne Ifo a KOJ'Ie6afII/III[71 o WHHOTO bubmmorexa [IOK
pHOA Py https://m.edsoo.ru/ffOblaec
MAasTHAKA
JlaGoparopHas padora «IIpoBepka
47 HCSaBI:dCHDI;OCTHpHC Hoja fonegaﬂnﬁ rpy3a bubmmorexa [TOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MAacChl Tpy3a»
Mexannueckue BosHbL. CBOMCTBA
bu6mmorexa [IOK
48 MeXaHH4YeCKUX BOJH. [Ipo1onbHbIE U

MOINCPCUYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe
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Ypok-koH(pepenmus "MexaHn4ecKrue BOJTHBI

49 " .

B TBEPAOM Teiie. CeiCMUYECKUE BOTHBI"

50 3Byk. PacnipocTpanenue u oTpakeHue 3ByKa

51 Ypok-uccinenosanue "HabmroneHue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
52 Axyctuueckuit pesonanc. [IoBTOpHBIit
Y p P
uHcTpykTax Th u OT Ha ypokax ¢pu3uku.

53 Ypok-koHpepenmus "YapTpa3Byk u bubnnoreka [JOK
UHQPaA3BYK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

54 "3akoHbI cOxpaHeHUs. MexaHnueckue bubmorexa LHOK

" https://m.edsoo.ru/ffOb25f0
KoJie0aHusl U BOJHBI
KoHnTposapHas padoTa 1o Teme "3aKoHbI
55 coxpaHeHHs. MexaHndeckue KoiebaHus u
p
BOJIHBI"

56 DIIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNIeKTPOMarHUTHBHIE BOJTHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koHpepenmus "llkana

58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30BaHue bubnnorexka [JOK
ANEKTPOMATHUTHBIX BOJIH JUJI1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3H"

VYpok-uccnenosanue "M3yuenue CBONCTB
bu6mmorexa [IOK
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
| https://m.edsoo.ru/ffOb2c6ec
MOOMIIBHOTO TenedoHa
60 Pemenue 3a1ay Ha onpeeneHyne 4acToTsl U

JJIMHBI 3H€KTpOMaFHHTHOﬁ BOJIHBI
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DNeKTpOMarHuTHast IPUPO/ia CBETA.

bubmuoreka [JOK

61
CxopocTth cBeTa. BoirHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
62 acnpocTpaHneHue cpera. 3armenus CoHIa U bubmmorexa [TOK
pacpoctp ' t https://m.eds00.ru/ff0b3658
Jlynsl
3aKOH OTpa)keHHs cBeTa. 3epkana. Pemenue
63 3a/1ay Ha IPUMEHEHUE 3aKOHA OTPAKCHHS bubmorexa LHOK
. P P https://m.edsoo.ru/ffOb38c4
cBeTa
[Ipenominenue cBera. 3aKOH IPEIOMIICHUS bubnuorexa [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 I/IcnonbsoBZEI)de HonHono BHYTPEHHETO bubmorexa LHOK
yip https://m.edsoo.ru/ffOb3c5c
OTpPaKeHUS B ONTHYECKHUX CBETOBOAAX
JlabopaTtopHast pabora "HccnenoBanue
66 3aBUCHUMOCTH yTJia MPEeTIOMJICHHUS] CBETOBOTO
Jdy4a OT yIJla NaJieHHs Ha TpaHule "BO3ayX-
creksio""
VYpoxk-koHdepenuus "HcnonapzoBanne
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [JOK
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ff0b3f2c
bubmuorexa [JOK
69 [TocTpoeHne N300paKeHHI B JTMH3AX
P p https://m.edsoo.ru/ff0b444a
JIaGopartopHas pabota "Onpenenenue
70 dox EHOFE aCSTOSIHI/ISI u olilTI/IquKoﬁ CHJIBI bubmmorexa LIOK
Y Ii " https://m.edsoo.ru/ff0b4206
coOMparoIIe TUH3BI
71 VYpoxk-koHdpeperuus "OnTuueckue JTMH30BbIE bubnuorexa [IOK
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npubops"”

https://m.edsoo.ru/ff0cOa7e

bu6mmoreka [IOK

72 I'na3 kak ontuyeckas cucreMa. 3peHue https://m.edsoo.ru/FObA684
73 Ypoxk-koudepenuus "edexrsr 3penus. Kak
COXpaHMTH 3peHue"
Pasnosxenue 6enoro ceera B ciekTp. ONbITHI
74 Herotona. CriokeHre CeKTPpalbHBIX I[BETOB. bubmmorexa [TOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBeta
JlaboparopHas padota "OnbITHI 110
75 pa3I0KEHUIO OENIOro CBeTa B CHEKTP U bubnuorexa [JOK
BOCIIPUSITHIO IIBETA MPEIMETOB MPHU UX https://m.edsoo.ru/ffOcOe2a
HaOJI0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"
Ypoxk-nipaktukyMm "BoiHOBBIE CBOMCTBA
76 CBeTa: IucIiepcus, HTephepeHIus U
mudpaxus"
77 Omnbitel Pesepdopia u mianeTapHasi MOJIEb bubnmnoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynarel bopa. Monens atoma bopa
79 Hcenyckanne v moryonieHne CBeTa aTOMOM. bubnnorexka [JOK
KBanrtsl. JIuneiiuaTeie criekTpsl https://m.edsoo.ru/ff0c144c
VYpoxk-npaktuky™m "HabnrogeHue ciekTpoB bubnmnorexa [JOK
80
VCITYyCKaHHS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnmoreka [JOK
MO/JIE]Ib https://m.edsoo.ru/ffOc18ac
83 PagnoakTuBHBIEC IpeBparieHus. M30Tombl bubmmorexa LIOK

https://m.edsoo.ru/ff0claléd
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Pemenue 3agaug mo reme: "PagnoakTuBHBIE

bubmuoreka [JOK

84 npeBpaiieHus"” https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacmana

86 Ypok-koHpepennus "PagnoakTiBHBIC bubnmoreka [JOK
W3JIyYEHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubmumorexa [IOK
3aps0BOIO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3U aTOMHBIX siiep. CBsA3b MacChI bubnnoreka [JOK
U DHEPIUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "SnepHeie peakiuu"

Peakuuu cunTte3a u neneHus saep. bubnnoreka [JOK

90 N
Ucrounuku sueprun CosHIa U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "SnepHas sHepreTuka.

91 JleiicTBUS pagliOaKTUBHBIX M3JIyY€HUN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe

92 "DNIEeKTPOMarHuTHOE MOJIE. bubnnorexka [JOK
DNeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponbHas padora no teme

93 "DNEeKTPOMarHuTHOE MOJIE.
DJeKTpOMarHUTHbIE BOJHBI. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenue, o600meHNe. JlabopaTopHbIe bubnuorexa [JOK
pabotsl o Kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTropenue, 06001eHue. Permenne

bu6nmoreka [JOK
95 pacyeTHBIX U Ka4YeCTBEHHBIX 3a/1a4 110 TeEMe

"TemnoBsie mporecch”

https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

[ToBTopenue, 0600mmenue. Pemenne

bubmuorexa [JOK
96 pacYeTHBIX M KaYECTBEHHBIX 3aa4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBbIX aBurarenci'”
[ToBTopenue, 0600menue. Pemenne
bubmuorexa [JOK
97 pacCUETHBIX U KQUECTBEHHBIX 3a/a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTtaHoBOK"

08 [ToBTOpenue, 0600meHNE. JlTabopaTopHbIe 1 1 bubnuorexa [JOK
pabotsl o Kypey "CBeroBble siBeHUA" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHNe. PaboTa ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpPaHEHUS B 1 bubmorexa [TOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTropenue, 0600menue. Padora ¢ 1 bubmmoreka [IOK
Texkctamu 110 TeMe "Koiebanus u BOIHbL" https://m.edsoo.ru/ff0c2e82

101 [ToBTropenue, 0600menue. Padora ¢ 1 bubnuoreka [IOK
TekcTaMu 1o TeMe "CBeTOoBbIE SIBIEHUA" https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o6o0mmenue. Pabora ¢

102 TeKcTamu 1o Teme "KBaHTOBas U siAepHast 1
¢uzuka"
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https://m.edsoo.ru/ff0c2a22
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

YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
NPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

» ®usuka, 7 xnacc/ [epeimkun .M., I'yrauk E.M., UBanos A.H., [lerpoa M.A.,
AxuunonepHoe obmectBo «M3narenscTBo «IIpocBemenue»

» ®usuka, 8 knacc/ [lepeimkun A.B., Aximoneproe o6mmecto “Usmarensctso “IIpocsemmenne”
®dusuka, 9 kinacc/ Iepeimkua A.B., AkiuonepHoe o6mectso “U3snarenserso “IIpocBenienne”

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

H.B. ®unonosuu ®usnka. 7 kinacc. Meroauueckoe nmocooue kK yueoOHuky A.B. [leppimknna
H.B. ®unonosny ®usuka. § kinacc. Merognueckoe nocodue k yueouuky A.B. Iepbimknna
H.B. ®unonosuu ®usuka. 9 knacc. Metonudeckoe nocobue k yueouuky A.B. [lepbimkuna

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://school-collection.edu.ru

http://phys.sdamgia.ru/

http://distolymp2.spbu.ru/olymp/

http://experiment.edu.ru/






