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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero oOOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, TmpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHONH TI'PAMOTHOCTH OOYYAIOIIMXCS U OpraHu3aluio H3ydyeHUs (U3NKUA Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBSA3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciicHne y4eOHOro mMaTepualia Io rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOIO COJEpKaHus U y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaromMXcs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SIBISIETCS CUCTEMOOOPA3YIOLIUM JJIsi €CTECTBEHHO-HAYYHBIX yUeOHBIX MPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonoruelt, actpoHoMueil 1 GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MperocTaBiseT HauOojee sCHble O0pas3lbl MPUMEHEHHs HAay4dHOTO METOoja
MO3HAHUs, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OpHa M3 IIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenune ¢u3nku Ha 0a30BOM YpOBHE IMIpENAIOJIaraeT OBJIAJEHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:
® Hay4HO OOBSICHSTH SIBICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATh JaHHBIE W MCIOJIb30BaThb HAy4yHBIE JOKA3aTeNbCTBA IJIf
MOJTyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa npocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOyYaroIlUXcs K HAyYHOMY HW3YUEHHIO
MPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI!;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHus | (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4EHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (opMupoBaHHE MPEICTABICHUNA O PONIU (PU3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JeSITEbHOCTH, CBS3aHHOM ¢ (PM3MKOMH, MOATrOTOBKA K JalbHENIIEMy O0YyYEHHIO B 3TOM
HarpaBJICHUH.

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

o0pa3oBaHus 00ecreurnBaeTCs PEIICHUEM CIICAYIOLINX 3a4a4:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puoOpeTeHWEe yMEHUH ONUChIBaTh U  OOBSICHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUIH;

® OCBOGHHME METOJIOB DELICHHUsS NPOCTEHIINX pacu€THBIX 334ad C HCIHOJIb30BAHUEM
bu3nuecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;

e Dpa3BUTHE YMEHHMH HaONOJaTb NPUPOAHBIE SBJIEHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO €O cepamu npodhecCHOHATBHON AEATEIHHOCTH, CBA3AHHBIMU C (DU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS
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 mporpamMmme no (Gusmke nepeyeHsb Jab0paTOpHBIX padOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, Y4uTellb JAelaeT BbIOOp MpoBeleHHs Ja00OpaTOpHBIX PabOT U
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIET0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemnocTs u3mMepeHuii. MexxayHapoHas CUCTEMa €IUHMUII.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbIN
METO/i TMO3HaHUs: HaOJII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMXKEHUE THUIIOTE3,
OKCIIEPUMEHT 110 TMPOBEPKE THIMOTE3, OOBsSCHEHHWE HalI0gaeMoro sBieHus. OnucaHue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, IEKTPUIECKNE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. @®wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHHIN aHAJOTOBBIM U ITU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmpeneneHue HEHBI JEICHUS IIKAIbI U3MEPHUTEIBHOTO MPUOOpa.

N3mepenne paccTOsTHU.

3. UMsmepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEIL.
5. H3smepeHue TtemmepaTypbl IIpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaTyuKa

TEeMIEPaTypPHI.
6. IlpoBeneHue wucciieOBaHHUS TIO TMPOBEPKE THIOTE3BI: JATBLHOCTH IOJIETA IIAPUKA,
MyIEHHOTO TOPU30HTAIEHO, TEM OOJIbIIIe, YeM OOJIBIIIEC BRICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCcTBA: aTOMbl W MOJEKYNbl, UX pa3Mepbl. OMBITH, JOKAa3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEIIECTBA.

JlBmkenne dacTui BemecTBa. CBSI3b CKOPOCTH JBMIKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxenue, Auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHHS ~BEIIECTBA: CTPOCHHWE Ta30B, JKHJIKOCTEH ©  TBEPMBIX
(KpHCTAUIMYECKUX) Tel. B3amMOCBS3h MEXJy CBONCTBAMH BEIICCTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHIL

BEII[ECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OmeHka quamMeTpa aToMa METOJO0M PSAIOB (C UCIIOIb30BaHUEM GoTorpaduii).

2. OnbIThl O HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIT IO OOHAPYKEHUIO ACUCTBHSI CUI MOJICKYJISIPHOTO MTPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



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

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBW)KEHMs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTs BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepenue cuiibl ¢ NMOMOUIbIO JUHAMOMETpa. SIBieHue TAroreHus u cuia Tspkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroneHue MeXaHU4eCKOro JBUKEHHS Tea.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOTO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTHU MIPU B3aMMOJICHCTBUH TEIL.
5. CpaBHEHHE MaccC 110 B3aUMOJACHCTBUIO TEI.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnwsie pabomot u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuUKa B YKHIKOCTH, MOJEIH
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeNa.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHUs (aedopmamuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

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

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [aBnenue raza. 3aBUCUMOCTh
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
ryounsl.  [mapocratmdeckuii  mapagokc. CooOmaromuecs cocyabl.  [uapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIIHON
obomnouku 3emmu. Ombit Toppuuennu. M3mepeHue atmocdepHOro naBieHHs. 3aBUCUMOCTH
atMoc(epHOrOo MJaBieHHUS OT BBICOTHI HaJd ypoBHeM Mops. [lpubopsl nns wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

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

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUJIKOCTHIO U Ta30M.
Coo0maronyecs: CoCy/sbl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrUs aTMOC(HEPHOTO AABICHHS.



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

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue maBaHus TeN: IUIABAHUE WJIM IOTPYKEHHE Tell B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh
4acTH TeJa.

OnpeneneHre BbITAJKUBAIOIIEH CHIIbI, JEUCTBYIOIIEH Ha TeJo, MOrpy>KEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOIIECH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YacTU Teja U OT IIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECIeHUE €€
Ipy30I10ABEMHOCTH.

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

[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TIUIOCKOCTh. [IpaBmiio paBHOBecHs
ppruara. [IlpumeHeHue mpaBmia paBHOBECUs phluara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHUKH.
KIIJI mpocTsix MexaHu3MoB. [IpocTbie MEXaHU3MEBI B OBITY U TEXHUKE.

Mexanudeckas sHeprus. KuHeTmueckas M mnoTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHHS YHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1.

[TpruMepbl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenne KII/] HakIOHHON MIOCKOCTH.
4. H3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU DHEPIUH.
8 KUIACC

Pa3znen 6. Tens1oBbIe SIBJIEHH.

OCHOBHBIE TTOJIOXKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOpUU CTPOEHUS BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmNbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammnyaeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX T€Nl HA OCHOBE TIOJOKEHUHN
MOJIEKYJIAPHO--KUHETHYECKON Teopun. (CMauuMBaHWe M KanWwUIApHbIE sBIEHUsA. TermioBoe
pacIIMpeHne U CKaThe.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBIKEHUS YaCTHILI.

Buytpennsiss sHeprusi. CrnocoObl W3MEHEHMs BHYTPEHHEW SHEprum: Temonepesadya u
coBepieHre padoThl. Bupl Temnonepeaayn: TeIONPOBOIHOCTb, KOHBEKIIHS, U3TyUCHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. [lnaBieHue M OTBEpJeBaHHUE KPUCTAUIMUYECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Termiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEJIM U 3aIIUATA OKPYXKAIOIIEH CPEeIbI.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

W3menenune gaBiaeHus ra3za npu K3MEHEHUH 00bEMA M HArpEBaHUU UITA OXJIAXKICHHH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Bunel Terionepenayu.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WNE

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.
. CpaBHEHHE TETUIOEMKOCTEH PA3IMYHBIX BEILIECTB.
. HaGmonenne xumneHws.
. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.
13. Mojenu TemIOBBIX ABUTaTeNei.
Jlabopamopuvie pabomol u onvimol.
1. OnbITeI O 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.

=
= O

=
N

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEMIJIOBOTO PACIIMPEHUS ra30B, KHUIKOCTEH U TBEPABIX TEIl.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTb JaBJICHHS BO3AyXa OT ero o0béMa u
Harp€BaHusd UJIW OXJIAXKJICHUA.
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6. IlpoBepka THMOTE3Bl JIMHEWHOW 3aBUCHMOCTH [JIMHBI CTOJOMKA IKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaGmoneHue m3MeHEHMs BHYTPEHHEW SHEPrHM Tela B pe3yjbTaTe TeIulonepenadu u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiuel BOABI.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM MpH TEMIOOOMEHE ¢
HarpeTbIM METAJUNINYECKUM I[IUIHHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue mpouecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IIJIABJICHUS JIbJA.
Paszgen 7. diekTpuyeckne 1 MarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX TE€1 OT BEJIWYMHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh aiiekTpudeckoro noiist. [IpuHiun cynepno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUIT TOK. YCIOBHS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. Y IEIbHOE CONPOTUBIEHHE BemecTBa. 3akoH Owma 118 ydacTka Uenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH IEKTPUUIECKOM SHEepruu B ObITy. KOopoTkoe 3amMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe NS )Ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJIBHUIarelb IOCTOSHHOrO TokKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJIEKTPUUYECKOM HSHEPrUu. OJEKTPOCTAHIIMH HaA
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
OneKTpocTaTU4ecKast UHIYKIIHS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cToYyHUKM TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBbIii pa3psn.

. U3mMepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie OJICKTPHUYCCKOr0 HAMIPAXKECHUSA BOJIBTMCTPOM.

=
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. PeoctaTt 1 MmarasuH conpoTUBIECHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHrie HEBO3MOXXHOCTH pa3/I€JIeHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

N
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. MaruuTHoOe 1nosie Toka. DJIeKTPOMarHuT.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccrienoBanue siBIEHUS 3JIEKTPOMArHUTHON MHIYKIIVH.
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. OnpiTel Dapanes.
. 3aBUCUMOCTb HalPaBJIEHUS MHAYKIMOHHOIO TOKA OT YCJIOBUI €ro BOSHUKHOBEHHUS.
. DIeKTporeHepaTop NOCTOSHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimel.

OnbITH IO HAOJIIOACHUIO STICKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDIIEKTPUKHU.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepeHue u peryiupoBaHue HalpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JIJITMHBI, IUIOMIAN TONEPEYHOr0 CEYSHHs U MaTepuara.

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

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

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYILErO Yepe3 Pe3UCTOP.

11. OnpeneneHne MOIHOCTH JIEKTPUUECKOT0 TOKA, BBIIEISEMOM Ha pe3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaIlpsHKCHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOT'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3y4yeHre MarHuTHOTO TIOJIS TOCTOSHHBIX MAarHUTOB NpU UX OOBEAUHEHUU H
pa3JesieHuu.

ok wnNRE

16. MccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMOIEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4yeHne AefCTBYUSI MATHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 nu3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUH 3HAaYEHUs U HaIllPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Paszpnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIHHOCTH
MEXaHUYECKOrO [JBH)KEHHs. PaBHOMEpHOE IpsMoONMHENHOE nABMXKeHHE. HepaBHOMepHOe
npsIMOJMHENHOe aBM>keHHe. CpenHssi U MIHOBEHHAs CKOpPOCTb Tejla NpU HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMonuHeiHoe aBrkenne. CBoOoHoe mageHne. OmbIThI
INanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JIluneitHas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBeiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. ITpuHiun
CYNEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJBKEHHUS, CUja TPEHUs
IIOKOsI, IPYTHUE BUBI TPCHHUS.



Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHA. YCKOPEHHE CBOOOJHOIO MaCHMS.
JBuxenue 1uianer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HePErpy3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec Tena. M3smeHenue umnyinabca. Mmmynsc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

IToTrenumanbHas 3HEprus cxaro npyxuHsl. Kunernuyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPACKTOPUN IBMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCHUTEIbHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSAMOJIMHEWHOTO IBHIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUs Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTEIBbHO KaOnHeTa PU3UKH.
3aBUCUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHune paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJ.

9. Hs3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenaya nMIysibca Ipyu B3auMOJIEHCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEll.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEeXaHUYeCKOI SHEpruM pU CBOOOTHOM MaIeHUH.

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

Jlabopamopnuvie padbomot u onvimol.

1. KoncTtpyupoBaHue TpakTa Mg pa3srOHAa M JAIbHEHIIET0 PaBHOMEPHOIO JBHKECHUS
IApUKA UK TEIEKKH.

2. OmnpeneneHue CpeaHEH CKOPOCTU CKOJBKEHHUS OpycKa WM JBIKEHHS LIapuKa I10
HAKJIOHHOM INIOCKOCTH.

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

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NMPHU PABHOYCKOPEHHOM JBMKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. ITlpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBWXEHUW 0€3 HadaabHOMI
CKOPOCTH IIyTH OTHOCSTCS KakK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMaJbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodhpuimeHTa TPEHUS CKOTBKCHHS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.



9.

Omnpenenenue paboOTHl CWJIBI TPEHUS IPU PaBHOMEPHOM JBWKEHMM Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenne pabOTBI CUJIBI YIPYTOCTH TMPU TOIBEME Tpy3a C HCIOJIB30BAHHEM

HCEIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. M3y4eHne 3aKOHA COXPAHEHUS SHEPTUH.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.

Konebarensnoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
aMImTyna. MaremMatudecKuil W NPYKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Ipu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHnyxeHnble koneOanus. Pesonanc. MexaHnueckue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonbHbie U nonepeyHbie BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BbicoTa ToOHA. OTpaxkeHue 3Byka. IH(pa3Byk U yIbTpa3BYK.

Hemoncmpayuu.
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Habmonenune xonebanuil Ten noJ 1€HCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoneHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripocTpaneHue IpoJOIbHBIX U MIOTIEPEYHBIX BOJIH (Ha MOJIEINN).

HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenye 4acToThl U Meproia KojaeOaHui MaTeMaTHYecKoro MasTHUKA.
OnpezneneHye 4acTOThl U MepHoJa KoleOaHUH NPy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHMOCTU IEpHOJA KOJeOaHWH TMOJABEUIEHHOTO K HUTH Ipy3a OT
JUIMHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NMPYKMHHOT'O MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, AEMOHCTPUPYIOIIME 3aBUCMMOCTh MepHofa KoleOaHUN MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaa 351eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHuTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimel.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHLIX BOJIH C TTIOMOIIBIO MOOHUJILHOTO TCJ'IC(I)OHEL

Pasznea 11. CBeToBLI€e IBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. lIpsiMonuHeiiHOe pacnpoCTpaHEHUE CBETA.
3atmenus Comaia u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpakKeHHUsI CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['na3 kak onTudeckas cucreMa. biim3opykocTs U JalIbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[TpsimonuHEIHOE PacIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

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

OnTuyeckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tony4yeHnue n300paxeHuit ¢ MOMOIIBIO JIHH3.

[Tpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens riasa.

11. Pa3nosxxenue 0enoro cBeTa B CIEKTP.

12. [Tomryuenue 6em10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccenenopanne 3aBUCHMOCTH yIJIa OTPaKEHHs CBETOBOIO JIy4a OT yIjla NaJeHHs.
N3y4yeHnne xapakTepuCTHK N300pa)KeHUs IIpeMETa B INIOCKOM 3€pKalle.
Hccnenopanue 3aBUCMMOCTH yIJIa IIPEJOMIIEHHS CBETOBOTO JIyda OT yIJla IafeHUs Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Monyuenue n300pakeHHU C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITEl O BOCHPHATHIO I[BETA MPEIMETOB IPU HMX HAOIIONEHUM Yepe3 I[BETOBBIC
(GUIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, O6eta- uw ramma-usnydeHus. CTpoeHHWe aTOMHOTO sjpa.
Hyknonnas mopens aromuoro sapa. W3orombsl. PannoaktuBHble mnpeBpauieHus. Ilepuon
noJtypacnaaa aTOMHBIX siJIep.

SAnepHbie peakiy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aToMHbIX siaep. CBs3p Macchl U SHepruu. Peakuum cuHTe3a u neneHus saep. Vcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3IYYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwNRE

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrieKTpbl pa3aMyYHbIX I'a30B.

CnexTp Boaopo/a.

Habmionenue Tpexo B kamepe Buibcona.

PaboTa cuérunka HOHM3HPYIONTUX U3TyUEeHUH.

Perucrparus nznydeHust pUPOJAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. Habmro/ieHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusam).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allid |
000011IeHUSsT TPEAMETHOTO COJICPKAHUS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY 10
busuKe 11t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHWHM JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NeSTeIbHOCTH, Ha OCHOBE KOTOPBIX 0OecneumBaeTcs JOCTIDKCHHE NPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOpMHUPYETCs €CTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
pemiaTh 3a/1a4u, B TOM YUCJIC KAYECTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapaKTep AaHHOTO pa3zelia pealn3yeTcs 3a CuéT Toro,
4TO 00yYaroLIUeCs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHWH Paclo3HABATh U HAYYHO OOBICHITH (PU3HUCCKUE SIBICHUS
B OKpY’KarouIed MpUpOAE U NOBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh Hay4HbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAMOOJIEe BaXKHBIX JIOCTIKEHUH COBPEMECHHBIX TEXHOJIOTHH,
HaIpUMep, TMPAKTUYECKOTO WCIOIb30BAaHUS PA3IUYHBIX HCTOYHUKOB DSHEPTUHM HA OCHOBE
3aKOHA MPEBPALIEHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMsI HANpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCIIUTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (U3UYECKOM
HayKH;

— [EHHOCTHOE OTHOLIEHHUE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DHU3HUKOB;

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

— FOTOBHOCTh K aKTHUBHOMY y4YacCTHIO B 00CYK/I€HUU OOIIECTBEHHO 3HAYUMBIX M ATHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUH (PU3UKU;

— OCO3HAHHE BAKHOCTU MOPATBHO--3TUYECKHUX MIPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUECKUX KAuyecTB (PU3UYECKOM HAyKH: €€ FapMOHUYHOIO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHHE LIEHHOCTU (DU3MYECKON HAYyKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHHS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIEH COCTABISIONIEH KYIbTYpPHI;

— pa3BUTHE HAYYHOH JIF0O03HATENHHOCTH, HHTEPECa K UCCIIEeI0BATENIbCKON AeSITENEHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS U IMOLMOHAIBLHOIO 0J1ar0NOJTyYHA:

— OCO3HaHME IIEHHOCTH 0e30macHOro obpasa KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHpE, BaXXHOCTH TMpaBWJI O€30MacHOrO TMOBEACHUS HAa TPaHCIOPTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBHSIX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HAHHE CBOETO IMpaBa Ha OIMUOKY U TaKOTO
e MpaBa y Jpyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— aKTUBHOE y4acTHe€ B pPEIICHUHU MPaKTUUECKHUX 3a/1ay (B paMKax ceMbH, 00pa30BaTEIbHOU
OpraHu3alu, TOpoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TPeOYIOMHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— UHTEPEeC K MPAKTHISCKOMY H3YICHHIO TIPOPECCHii, CBI3aHHBIX ¢ (DH3UKOI;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

— OpHCHTAalUs Ha TNPUMCHECHHWE (DH3WYECKUX 3HAHWHA IS PEIIeHUs 3agad B 00JIacTH
OKPY’KaIOIIeH Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH WX BO3MOJKHBIX TOCIEICTBUIN
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH MX PEIICHHS;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHOM CPeabI:

— TOTpeOHOCTh BO B3aWMOJCWCTBHHM IPH BBIOJIHCHWH WCCIICOBAaHUN ¥ IPOCKTOB
(U3HYECKOI HANPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

— MOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITEIbHOCTb;

— moTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWH, B TOM 4YHCIEe (OPMYJIHPOBATH HJICH,
MIOHSITHSL, TUTIOTE3bI O (PU3MYECKUX O0BEKTaX U SIBICHUSX;



e — OCO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

¢ — IUIAHHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6peTeHI/II/I HOBBIX (bl/ISI/ILIeCKI/IX 3HaHHI>i;

® — CTPCMIJICHUC aHAJIIM3UPOBATH U BBIABJIATH B3aUMOCBA3HU MIPUPOIHI, O6IJ.I€CTB3, 1 3KOHOMUKMU,

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

e — OIICHKAa CBOMUX JCUCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOIIYIO CpeIy, BO3MOXKHBIX
rJ100aMbHBIX TOCEICTBUM.

METANPEAMETHBLIE PE3YJIbTATDBI

B pesymbraTe oOcBOeHHMs mOporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOI'O OOILIEro
oOpazoBanusi y oOydvaromierocss OyayT cGhOpPMHpPOBaHbI MeTampeAMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOINE TI03HABATENIbHbIC YHHBEpCAJbHBIC YueOHBIC JEHCTBHS, KOMMYHHKATHBHBIC

YHUBEPCAJIbHBIE YIeOHBIC IEHCTBHS, PETYIATHBHBIC YHUBEPCAIbHbBIC YUeOHbIE IEHCTBUSI.

Ilo3naBaTe/IbHBbIE YHHMBepCcAIbHbIe y4eOHbIe AeiicTBUS

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHUIA);
yCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KJIaCCH(UKAMU, OCHOBAHHS JJIsi 0000IIeHNUs
Y CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYMS B paccMaTpUBaeMbIX (aKTax, NaHHBIX U
HAOIIOIEHUSX, OTHOCAIINXCS K (DU3HUUECKUM SIBIICHUSIM;

BBISIBIISATh NPUUMHHO--CJIEJICTBEHHbIE CBSI3U NPU HU3YYEHUH (PU3MUYECKUX SIBICHUH U
IIPOLIECCOB, JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM JACIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBSI3X (PU3NUECKUX BEITUUNH;
CaMOCTOSITENIbHO ~ BBIOMpaTh CIoco0 pelleHuss ydeOHOW (HU3MYecKol 3agaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHHUs, BBHIOOpP Hambojee MOIXOIAIIEr0 C
y4€TOM CaMOCTOSITENILHO BbIJICIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBarenLCKHe AeliCTBUA.

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNUS,

IIPOBOJUTHE IO CAMOCTOSITEJIBHO COCTaBJICEHHOMY IUIAHY OIBIT, HECIOXXHBIA
bu3nuecknit SKCIIepUMEHT, HeOOIBIIOE HCcCIeJoOBaHnEe (PU3UUECKOTO SIBICHUS;
OIICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMaINIO, MOTYYEHHYIO B XOJ€
UCCIIEIOBAHNS WIH DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  ()OpMYJIMpOBaTh OOOOIIEHUS M BBIBOABI IO  pe3yibTaTaMm
pOBEIEHHOTO HAOIIOACHUS, OTIBITA, UCCIIEIOBAHMS;

IPOTHO3UPOBATh BO3MOXHOE JalIbHEHIIee pa3BUTHE (PU3NYECKHUX MPOLIECCOB, a TAKXKe
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTAX.

Pabora ¢ undopmaumeii:

OPUMEHATh pa3jIMyHble METO/bl, HHCTPYMEHTBl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
MH(pOpMallMU WIK JaHHBIX ¢ YU4ETOM MpeIoKEeHHONW yueOHOo! (hu3nueckoi 3a1auu;
aHaAJTM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATH MH(POPMALUIO PA3TUUYHBIX
BUJIOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY TMpencTaBieHUs WHPOpMauu u
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIO0XKHBIMM CXEMaMHM, JuarpaMMamH, HWHOU
rpaduKoil 1 UX KOMOMHALIUAMHU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJie¢ OOCYXJCHHMS Y4eOHOTrO MaTepuaya, pe3yJbTaToB Ja0OPATOPHBIX padoOT M
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HAIleJICHHBIC Ha PEIICHUE 3a/1a4U U MOJIep)KaHue OJIarokKeIaTeTbHOCTH OOIICHHUS,
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIHIA;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJACTABISATh  PE3yJIbTaThl  BBIOJHEHHOTO  (DM3MYECKOro  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckor mpoOIeMmsr;

NPUHUMATH [IEJTM COBMECTHOW JIEATEIHHOCTH, OPTaHW30BBIBATH JCHCTBHS IO €€
JOCTIIKEHUIO: PACIPEISNISATh POJIH, 00CYXIATh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PAaOOTHI, JOCTUTas KAd4eCTBEHHOTO pe3ysbTara IO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OLICHUBATh KAueCTBO CBOETO0 BKJIaAa B OOIIMHA TPOMYKT IO KPHUTEPHSIM,
CaMOCTOSITENILHO CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIIeHUS
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBATLCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUH (MHIUBUAYAIbHOE,
NPUHATHE PELICHNs B TPYIIE, IPUHATHE PEILIEHUH IpyIoi);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJIbHBLIA HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh I1aH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) Ppe3yJbTaToB JEATElIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE€ B XOJ BBIMOJHEHUS (HPU3UUECKOTO
UCCJIEIOBaHMUSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s1 HA MECTO APYroro yejoBeKa B XOJ€ CIopa WK AUCKYCCUU HAa HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

pu3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU pEleHUH (U3NYECKUX 3a1ad WU B
YTBEPKACHUAX Ha HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOTO.

IMPEJIMETHBIE PE3YJIBTATbBI



K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yJabTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCTIOIB30BaTh TIOHATHS: (U3MYECKUE ¥ XUMHUYCCKHE SIBIICHUS, HAOJIOJICHHE,
HKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHULBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHpIC COCTOSHUS BelecTBa (TBEPIOE, )KHIKOE, ra3000pa3Hoe), MEXaHUYECKOE
NBW)KEHUE  (pPaBHOMEPHOE, HEpPaBHOMEPHOE,  MPSMOJMHEWHOE),  TPACKTOPHS,
paBHOAEWCTBYIOImas cuia, Aedopmarnus (ynpyras, IUTAaCTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath sBreHus (IudQy3us, TEIUIOBOE IBUKEHHUE YaCTUI] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPIBIX TEJ C 3aKPCIUIEHHOH OCBI0 BpAIICHHS, Iepelava JaBICHUS TBEPIbIMU
TEJIAMU, JKUAKOCTSIMH M ra3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAHUE Tell, IPEBPAIICHUS
MEXaHUYECKOW YHEPTIHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3UUECKUX SBICHUIH B OKPYKAIOIIEM MUPE, B
TOM 4YHcie (pu3MuecKue SBICHHS B IMPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMUA
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, NCHCTBUE CHIIBI TPEHUS B NPUPOAC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha KMBOW OpPraHU3M, IUIaBaHHE PBIO,
pBpIYard B TeJ€ YeJIOBEKa, IMPH ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTMCHIBATh M3YYECHHBIC CBOIMCTBA Tel U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PH3UUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, MyThb, CKOPOCTb, CPEIHSS
CKOpOCTh, CHMJIa YHOPYTrOCTH, CHJIa TSDKECTH, BeC Teja, CWJa TpPEHUs, JaBJIeHUe
(TBEpOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHWYeckas pabora,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJIe3HOTO JECUCTBUS
MEXaHU3MOB, KHHETHUYECKasi M IMOTEHIIMAIbHAS SHEPTHs), IPU ONMCAHUU TPAaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHUS U €AMHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOIUTHh (POPMYIBI, CBS3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEITMYMHAMH, CTPOHUTH Tpa(UKH HM3YYEHHBIX 3aBHCHMOCTEH
(GUBHUYECKUX BEINYHH,

XapakTepru30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBIEHUS W TPOLECCH, HCIONB3Ys
IpaBUia CIOXKEHHUs CUJl (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWIIO paBHOBeCUsl pbluara (0JI0Ka), «30J0TOE MPABUIIO» MEXaHHKH,
3aKOH COXpaHEHHMs MEXaHHMYECKOW DHEpPruH, TpH OTOM JaBaTh CIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA U 3aIMCHIBATH €r0 MATEMATHYECKOE BHIPAKEHHE;

OOBSICHATH (U3UYECKHE SIBIICHHS, TPOIECCHI M CBOWCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CUTYaIlMi MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISIBISATH MPUIHHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OOBsICHEHHE U3 1—2 JOrMYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yueHHBIX cBoOiicTBa (U3MYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 J1eicTBHA, HWCHOIB3ys 3aKOHBI U (POPMYIIBL,
CBSI3BIBAfOIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHallM3a YCJIOBHS 3aJaud
3allUCBIBATh KPATKOE YCIIOBHE, TOACTABIATH (PU3NUECKHUE BEITHMUMHBI B (DOPMYIBI H
IPOBOJIUTH Pacy€Thl, HAXOAUTH CIIPABOYHBIC JTAaHHBIC, HEOOXOAWMBIC IJISI PEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJTYYeHHON (PU3NYECKOI BEIIMUMHBI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPBIE MOXXHO PEUIMTh MPH MOMOIIM (HU3HUYECKHX
METOJ0OB, B OIMCAHMM MCCIECNOBAHUSA BBICIAATH IPOBEPAEMOE IIPEIIIOJIOKEHUE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeIaTh BBIBOJKI 110 €TO PE3y/IbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUs, COOMPaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITA U (POPMYIUPOBATH BHIBOJIBL;
BBITNOJIHATh IPSIMbIE U3MEPEHMSI PACCTOSIHUS, BPEMEHHU, MAcChl Tela, 00bEMa, CUIIbI U
TEMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTH HCCIIEAOBAaHUE 3aBUCUMOCTH OJHOW (M3MYECKOH BEIMUYUHBI OT IPYroM ¢
MCIIOJIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHUS Tella, CHJIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CWJIbl TPEHHUS OT IUIOLaau
COIPUKOCHOBEHHMSI TeJl, CWJIbl YIPYTOCTH OT YAJIWHEHHS INPYXUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIyOHMHBI, HA KOTOPYIO IOIPYKEHO TeO,
YCIOBUH MJaBaHUS TeJN, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHMsA, COOMpaTb YCTAHOBKY M BBINOJIHATH
U3MEpEeHUs, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (QU3NYECKUX BEIUYUH (IUIOTHOCTh BEIIECTBa
KUAKOCTH M TBEPAOrO TeNa, CWIA TPEHHUS CKOJIBXKEHUSA, JaBJIEHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOLIass Ha MOTPYKEHHOE B KHUIKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAys MNPEII0XKEHHOU
MHCTPYKIMU: IIPU BBIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBuja TEXHUKHM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIBaTh MPUHIMIBI JEHCTBUS NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OApOMETp, phluar, NOJBMKHBIA 1
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMHMCAHUA (B TOM 4HCIE: TMOAIMMIHUKUA, YCTPOHUCTBO
BOJIONIPOBO/A, THAPABIMYECKHM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), UCHONb3ysl 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBIECHUM M HEOOXOTUMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TpPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpPUMEPax) MNPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJAHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolleH cpee;

OCYILECTBIISATh OTOOP HMCTOYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUI U ITyTEM CPaBHEHUS



Pa3IMYHBIX UCTOYHHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS IPOTUBOPEUMBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH Hay4yHO--TIONYJISIPHYIO JIUTEPATypy
($U3NUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh IMpUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOLIEHHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaep kaHusi, B TOM 4YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALEN;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pACIpENesaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUHU C ITOCTABJICHHBIMHU 3a/1adyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeMcTBUM, aZeKBaTHO OIICHMBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTpAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIKX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pPe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OoTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

MCIIOJIH30BaTh TMOHSTHUS: Macca W pa3Mephbl MOJEKYN, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIHN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIM AIEKTPUYECKUN TOK, MarHUTHOE
oJIe;

paznuuath SBJIeHUs (TETUIOBOE pACUIMpPEHHE M CXKaTHe, TeIIornepenaya, TEIIOBOe
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
TJIaBJICHUE, KpUCTAJUTH3ALUS (oTBepaeBaHue), KHUTIEHUE, TerJIonepeaya
(TeTUIONPOBOIHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJICHCTBHE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMblKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINHCAaHWI0 MX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOUIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nyeckre SBICHUS B TMPUPOJC: TMOBEPXHOCTHOE HATHKCHHE W
KaMWUISpHBIE SIBIIEHUS B MPUPOJAE, KPUCTALIbl B mpupone, uznydeHue CounHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJIEKTPUYECKUE SBIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOIIOCOB, POJIb MATHUTHOTO TOJISI JJISi KU3HU Ha
3emiie, IONSPHOE CHUSHHE, MIPU ATOM IMEPEBOJIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKHX SBIICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEIIMYMHBI (TEeMIlepaTypa, BHYTPEHHSISI JHEpPrus, KOJIUYECTBO TEIJIOTHI, YyAENbHas
TEIJIOEMKOCTh ~ BEIECTBA, YJACNbHAs TEIUIOTa TIUIABJIICHMS, VYAEJIbHAs TeIIoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPaHUs TOTUIMBA, KOA(D(PHUIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO3/1YyXa, JJIEKTPUYECKUU
3apsii, CUJia TOKa, OJJIEKTPUUYECKOE HAMpsKEHUE, COMPOTUBIECHUE MPOBOJIHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONHMCAHUU TMPaBWIBHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIHOJb3YEeMbIX BEJIUYHH,
0003HaYCHHS M €AMHUIIBI (PU3WYECKUX BEIUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIIUE
JaHHYI0 (HU3UYECKYI0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBa Tel, (DU3WYECKHE SBICHHUS M TPOIECCHI, HCIOIb3Ys
OCHOBHBIE€ TIOJIO)KEHHUSI MOJIEKYJISIPHO--KNHETUYECKOW TEOpUU CTPOEHHS BEIECTBA,
IOPUHIMUIT CYNEPIO3UIMK ToJjied (Ha KavyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsiia, 3akoH Oma nansi ydactka menu, 3akoH Jlxoyns—JIeHna, 3aKkoH cOXpaHEeHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTEeMaTUYeCKOEe BBIPAXKECHHUE;

OO0BSACHATH (pU3MUECKHE MPOIECChl W CBOMCTBA TN, B TOM YHUCIE€ M B KOHTEKCTE
CUTyaluin MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJIATD
MPUYUHHO-CJICJCTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE M3 |—2 JIOTMYECKUX MIATOB C
oropoii Ha 1-2 U3y4eHHBIX CBOWCTBA (PM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacd€THble 3amadd B 2—3 JACHCTBHS, WCIONB3yS 3aKOHBI W (OPMYIIBI,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBL: Ha OCHOBE aHallu3a YCJIOBUSA 33Ja4yu
3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATh HEJOCTATOK JAHHBIX JUIsl PELICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE ISl €€ PEIICHHUs], TPOBOIUTEH PACUETHI U
CPaBHHBATh IMOTYICHHOE 3HAYCHHE (DU3MYCCKON BEIIMYUHBI C N3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh IPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU IMOMOIINA (PUIUISCKUX
METO/IOB,  HCIOJIb3ysd  OINKMCAHWE  HUCCJIENOBAaHMS,  BBIACIATH  IPOBEPAEMOE
MPEANOJI0KEHUE, OLEHUBATh MPaBUIBHOCTh NOPSAJIKA MPOBEICHUS HCCIEIOBaHUS,
JienaTh BbIBOJBL;

MPOBOAMTH OMBITHI MO HAOMIOCHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwuUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JaBIIGHHUSI BO3JyXa OT €ro o00béMma,
TEeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS M HATPEBAHMS MIPH U3JTYYCHHUH OT IIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOIIAJA €€ TOBEPXHOCTH, JIIEKTpHU3alUs Tel H
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHWTOB,
BHU3yaJIM3alisl MAarHUTHBIX TIOJIEH TTOCTOSIHHBIX MarHUTOB, JEHUCTBUS MAarHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOMCTBA 3JEKTPOABUTATENS
MOCTOSTHHOTO TOKa): (OpMyIHUpOBaTh MpPOBEpsiEeMbIe TMPEANONIOKEHUs, COOHpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYJIOBaHHUSA, OMHUCHIBATH XOJ OIbBITa |
(bopMyIUPOBATh BHIBOJIBI;

BBITIOJTHSITH TPSIMbIE U3MEPEHUSI TEMIIEPaTyphl, OTHOCUTEIHLHON BIIAXKHOCTH BO3JyXa,
CHUJIBI TOKA, HAIpPSDKEHUS C HWCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3MYECKUX BENUYMH, CPAaBHHMBATh PE3YNIbTAaThl W3MEpPEHUN C y4ETOM 3aJaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MPOBOANTH WCCIIEIOBAHUE 3aBUCHUMOCTU OJHOW (DM3MUYECKON BEITWYHHBI OT APYroM C
HCIIONIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTH COMPOTUBIICHUS MPOBOJHUKA OT
€ro JIJTMHBI, TUTOIIAJN TOTIEPEYHOTO CEYEHUS W YJEIHHOTO COMPOTHUBIICHUS BEIIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HJIYILETO Yepe3 NPOBOJHUK, OT HANPSKEHUs Ha IPOBOJHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEIBLHOTO U MapauIeIbHOTO COEIWHEHUM MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEOBAaHNE, COOMPATh YCTAHOBKY M BBHIMOIHITH U3MEPEHUS, CICAys



MpeJIOKEHHOMY IIaHy, (PMKCHUPOBATh PE3yNIbTaThl MOJTYYEHHONW 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

® [POBOJUTH KOCBEHHbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIMIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, pab0oTa U MOITHOCTh JEKTPUUECKOTO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOUpaTh OKCIEPUMEHTAJbHYI0 YCTAaHOBKY, CJenys
MPEJI0KEHHOW HHCTPYKIUU, U BBIYUCIISATH 3HAUEHNE BEIHMUNHBI,

e coOmoaTh MpaBWa TEXHUKH Oe30macHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

®  XapakTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpON HAa MX ONHCAHWS (B TOM YHCJE: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUYUK DIIEKTPHUECKON
DHEPTUH, DIIEKTPOOCBETHTEIbHBIE TPUOOPHI, HAarpeBaTeIbHBIE AIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJICKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), HWCIOJb3Yysl 3HAaHUSA O CBOMCTBaX (U3MUECKUX SBICHUNA U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrmo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA U U3MEPHUTENbHBIE MPUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (JKHJKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETD,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTABISATh
CXEMBbI 3JIEKTPUUECKUX IIEeTel C MOCIeN0BaTeNbHBIM U MapauleIbHbIM COCTMHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB AJIEKTPHUECKUX IIeTICH;

® T[PUBOAUTH NpHUMEPHl (HAXOAUTh HHMOPMALKUIO O TMpPUMEpax) MPAKTUYECKOTO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HHM IS 0OECreUYeHUs
0e30macHOCTH TpHU OOpalleHHuH ¢ OpuOopaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarollleu cpese;

® OCYILECTBJIATh IMOMCK HHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® HCIOJB30BATH MPH BBHITIOTHEHUN YUEOHBIX 3aJaHUi HAYYHO--TIONYJISIPHYIO JIUTEPATYPY
(GU3NIECKOTO CO/ep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs WHGPOpPMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

e co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M KpaTKHE YCTHBIE COOOLIEHHs, 0000Imas
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (DPU3UYECKOTO COJACPIKaHUS, B TOM YHUCIIE
nyOJIMYHO  TPENCTaBISITH  Pe3yiabTaTbl  MPOEKTHOM WM  HCCIIEN0BATEIbCKOM
JeSITeIbHOCTH, MPH 3TOM IPaMOTHO HCIIOJIb30BaTh M3YUEHHBIN MOHATHIHBIN ammapar
Kypca (pU3UKH, COMPOBOXK/IATh BHICTYINICHHE MTPE3EHTAIHEH;

® [IpU BHINOJHEHUH Y4YEOHBIX IPOEKTOB U HCCIEJA0BAaHUNA (U3NYECKUX IPOIECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C ITOCTABJICHHBIMU 33Ja4aMH,
CIIEINTHh 32 BBIIOJIHEHWEM IUIaHA JEHCTBUH W KOPPEKTHPOBATH €ro, aJeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIINIBI, BBICTPaWBaTh
KOMMYHHKaTHBHOE B3aUMOJACHCTBUE, MIPOSBIISISI TOTOBHOCTH Pa3peIiaTh KOH(DIUKTHL.

K xonuy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOpUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEperpy3ku, IEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHWYeCKhe KoJiedaHWsi U  BOJIHBI, 3BYK, HHOPa3ByK M  YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JTATBHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(pa-, Oera- W ramma-
U3JIy4EHHUS], U30TOIIbI, SiAICpHAst SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEWHOE JBUXXCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesibHOE JIBIDKEHUE (3aTyXamllue M BBIHYKIEHHBbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHUE 3BYKa, NPIMOJIMHEHMHOE PACIPOCTPAHCHHE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAs] PaJUOAKTHUBHOCTh, BOZHUKHOBEHHUE JIMHEHYATOrO CIIEKTpa W3IY4YECHHUS)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBIICHUM B OKpYKaromieM Mupe (B
TOM 4YHcle (PU3HYSCKUE SBIICHUS B TPUPOJIC: NPHIMBEI U OTIIUBBI, JBIKCHUE TUTAHET
ConHe4YHOM cHCTEeMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKHUE SIBJICHUS B  TPHUPOJE, OHOJOTMYECKOE JICMCTBHE  BHUIMMOTO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO W3JIYYCHHM, €CTECTBEHHBIM paJMOaKTHUBHBIN
dboH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyY€HHE TPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTUCHIBaTh U3yUYEHHBIE CBOMCTBA Te U (HU3UUYECKUE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMeIeHne, MyTh, YIJIOBasg CKOPOCTh, CHJIA TPEHUs, CUJa YOPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO TMAJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TTOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHIECKas
DHEprusi, TMOJHas MEXaHW4ecKash HSHEeprusi, MepuoJ M YacToTa KoleOaHWid, IHHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABWIHBHO TPAKTOBATh (PU3MUYECKH CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUECKYI0 BEIMYHHY C JIPYTUMH BEIUYUHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
MIPUHIMUIT OTHOCUTEIBHOCTH [ "anmuies:, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCA,
3aKOHBl OTPAXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBI COXPAHEHMS 3apsAIOBOTO U
MacCoOBOTO UHCEN TMpU SACPHBIX peakUusX, MOpU HTOM JaBaTh CIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3alIMCHIBATH €0 MATEMATHUECKOE BHIPAKCHHIE;



OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluil  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX II1aroB C OMOPOi Ha 2—
3 u3ydYeHHBIX CBOWCTBA (U3UYECKUX SIBICHUH, (U3NYECKHX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUEcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHbI U (OpMyIbI, CBs3bIBalOIIME (PU3MUYECKHE BETUYMHBI: Ha OCHOBE aHalIM3a
YCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIONINE WM
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
bu3nYeCcKOil BETNYMHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU IMOMOIIHA (PHU3HUECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHUE  KCCIEAOBaHHUS,  BBIACTATH  MHpPOBEpsieMoe
MPEOJIOKEHNEe, OILICHUBATh MPABUWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEAOBaHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB;

MPOBOAMTDH OMBITHI MO HAONIOICHUIO (PU3NYECKUX SBIICHUN WM (PU3NYECKUX CBONCTB
Tes (M3y4eHue BTOpOro 3akoHa HbIOTOHaA, 3aKOHA COXpaHEHHs YHEPIHUHU, 3aBHCUMOCTh
nepuoja KonebaHuii MPyKUHHOTO MAITHUKA OT MAacchl ITpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTh OT aMILTUTY/bl MaJIbIX KOJIEOAHUM, MPSIMOIUHENHOE paCIpOCTpaHEHUE
CBETa, pPa3JIOKEHHE OEJIOr0 CBEeTa B CIHEKTpP, M3YYEHHE CBOIMCTB M300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparoniel JuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HaO0Opa 000PyA0BaHMS, ONUCHIBATE X0 ONbITAa U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH NPU HEOOXOAWMOCTH CEPUI0 MPSAMBIX W3MEPEHUH, OIpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOsIHHME COOMparole JIMH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NIPOBOJUTH HCCIIEOBAHME 3aBHCUMOCTEH (PM3MUYECKMX BEJIWYHH C HCIOJIB30BAaHHEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKa OT JUTMHBI HUTH, 3aBUCHUMOCTH yIjla OTPaXeHHsI CBETa OT yrjia MaJeHUs U
yria IpejoMJIeHUsl OT yria MaJieHus): IJIaHUpPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeTaTh BBIBOJABI MO pe3ylbTaTaM
UCCIIE/IOBaHMS;

NPOBOJIUTH KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIWYMH (CpelHsAs CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TIPYKUHBI, KOOPPHUIIMEHT TPEHHsI CKOJHKEHUS, MEXaHHUecKas padora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKash CWiIa COOMparomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh H3MEPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHHUE BEITUYUHBI U
AQHAIM3UPOBATh TMOJyYEHHBIE pe3ylbTaThl C YYETOM 3aJlaHHOM MOTPEIIHOCTH
U3MEPEHHU;

coOmoaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJENEH: MarephaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHasi MOZEIb aTOMa, HYKJIOHHAsI MOZIENIb @aTOMHOT'O Spa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHUCIE: CIUIOMETP, JaTUYMKHU MMOJIO0KEHUS,
paccTOSTHUS U YCKOPEHHUS, PAKeTa, 9X0JI0T, OYKHU, TIEPUCKOI, (oToanmapaT, ONTHICCKIE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (h)M3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB MPU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 33/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUST M300paKEHUH B TUIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOJUTL TMPUMEPHl  (HAXOIUTh HMHPOPMAIIMIO O TpPHUMEpax) MPaKTHIECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B TOBCEAHEBHOW XU3HU MMl oOecreueHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh TOWUCK WHPOpManuu (Qu3ndeckoro cojepxkanus B VHTepHeTe,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BATh MPH BBHIMOIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
(buU3MYECKOTO COJEep)KaHUsS, CIPAaBOYHBIE MaTepuaibl, pecypchl ceTtu HHTepHer,
BIIAJIETh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHuss HHGOPMALMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COJECpKaHUS, MyOIMYHO TMPECTaBIATH
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON ESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro pasziena (QU3MKd u
COMpPOBOXAATh BBICTYIUICHHE Mpe3eHTaluueld ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpUH
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.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 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2 1
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
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 naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHE KHAKOCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1 1
> aboTa M MOUHOCTS 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarHsMbI > 1 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexantiieckas oHepris 4 . ! https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 13



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmbl 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
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14



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

9 KJIACC

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



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 2 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 1 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea S. KBanToBbBI€ SIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 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 MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 12



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO yacoB JJIeKTPOHHbIE
[1]
Jl:;n Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fI[:yT:eHnﬂ :)Ig[?al;(();];fenbﬂme
padoThI padoTshI pecypenI

1 ®du3nka — HaykKa o NpUpoie. 1
SBnenus npupobl

5 dusnuecKue BEIUYUHbI U UX 1
U3MEpPEHne

3 TO4YHOCTB ¥ OTPEMIHOCTD 1
n3MepeHnil. U3nKa U TEXHHUKA
VYpok-uccnenoranue "M3mepenue

4 TEeMIIEpaTypsl IPU MOMOLIN 1 1
KHUJKOCTHOTO TepMomeTpa"

5 MeTo1bl Hay4HOr 0 NTO3HAHUS. 1 bu6mmoreka [IOK
Monekyibl. BpoyHOBCKOE IBHKEHHE https://m.edsoo.ru/ff09f72a

6 JlabopaTtopHas pabota "M3mepenue 1 1
pa3MepoB MajbIx Ten"

7 JIBr>KeHre YacTHI] BEIIECTBA 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a013e

Crpoenue BemecTBa. ONbITHI,

8 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 bubnmuorexa [JOK
CTpoeHuE BelecTBa. B3anmopaeicteue https://m.edsoo.ru/ff09fe0a
MOJIEKY

9 ArperaTHble COCTOSTHUSI BEIIECTBA 1 1

10 Oco0eHHOCTH arperaTHbIX COCTOSTHUMN bubnmnorexa [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a

Bozbl. O000IIEHNE 110 pa3Ieny
«[lepBOHAaYaIbHBIC CBEJCHHUS O
CTPOCHHH BEIIECTBAY

https://m.edsoo.ru/ff0a0378

MexaHnueckoe IBUKEHUE.

11 P Hoe bubmuorexa [JOK
ABHOMEPHOE 1 HEPABHOMED https://m.edsoo.ru/ff0a05c6
JBIKECHUC
12 C E « bu6mmoreka [IOK
KOPOCTD. BAMHHIEL CROpOCTH https://m.edsoo.ru/ff0a079c
13 P HU JIBUKCHUS bubmorexa [TOK
ACHCT ILYTH 1 BpeMCHH A https://m.edsoo.ru/ff0a0ae4
14 Wuepuus. Macca — mepa bubnnorexa [HOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
15 IInoTHOCTH BemiecTBa. Pacuet Macchl bubmuorexa [JOK
1 00beMa Tena Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
16 Jlaboparopnas pabota «Onpenenenue
TJIOTHOCTU TBEPIIOTO TENa
17 Pacuer macchl m 06beMa Tesa mo ero bubmuorexa [JOK
ITIOTHOCTH https://m.edsoo.ru/ff0al23c
JlaGopatopHnas pabora "HM3mepenue
18 obbvema Tena'. JlabopaTopHas pabora
"OnpeneneHue MIOTHOCTH TBEPABIX
Ten"
19 KonrtponsHas padora "[1n0THOCTR
BelecTna"
20 [[ABnenne TaroreHus. Cuna TSKECTH
CBs13b MKy CHIION TSKECTH U
. v bubmuorexa [JOK
21 Maccoii Tena. Bec tena. Pemenue

3azad4 o teme "Cuna tsokectu"”

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

22

23

24

Bec Ttena. HeBecomocTth

Nsmepenune cun. JJlunamomerp.
JlaGopaTopHas pabota
"I"'pagynpoBanue npyKuHbI
JuHamomeTpa'

Cuna xak XxapakTepuCTHKa
B3auMoercTeusa tea. Cuia
ynpyroctu. 3akoH ['yka

bubmuorexa [JOK
https://m.edsoo.ru/ff0al778

bubmuorexa [JOK
https://m.edsoo.ru/ff0al8cc

25

Jlaboparopuas padota «3yueHue
3aBUCHMOCTH PACTSKCHHS
(medopmanun) MpyKUHBI OT
MPUIIOKEHHOM CHITBD)

26

27

28

CrnosxeHue IByX CUJI, HallpaBJIEHHBIX
10 OJTHOM IPSIMOM.
PaBHOnelicTBYIOIIASA CHIT

Pemenue 3aau o teme
"PaBHoneiicTByromas cr"

Cuna tpenus u e€ Buasl. Tpenue B
MIPUPOJIE U TEXHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0ala70

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

29

Jlaboparopnast pabota «3yuenue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIbKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COIPUKaCcaroIINXCs
IIOBEPXHOCTEW

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alcc8

30

31

Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIONIEH CUIIBI

Pemenue 3amau mo temam: «Bec

bu6nmoreka [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

tenay, «['paduueckoe n3oodpakeHue
cuny, «Cunbly, «PaBHOACHCTBYIONIAS
CHIT»

https://m.edsoo.ru/ff0alde0

Konrponbnas padora no remam:
«MexaHnveckoe JABIKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«"paduyeckoe n300pasKeHUE CUIT»,
«Cuibl»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnunoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIEHUS Tra3a OT 00bEMa Bubmorexa ITOK
a ’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua naBieHusT TBEPILIMUA

35 Tenpal\iln nclil KOCTSIMU U 1:aﬂsaMI/I bubnmorexa LOK

- KA ’ https://m.edsoo.ru/ff0a25b0
3akon ITackans

36 JlaBlieHMEe B KUJIKOCTH U Ta3e, bu6mmoreka [IOK
BBI3BAHHOE JICCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad mo teme «J/laBinenue B bubmuorexa [JOK
’KMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38 Coo00

OODIIAIOIIHECH COCY T https://m.edsoo.ru/ff0a2970

39 I'uapaBnuueckuii mpecc bubmmorexa [IOK

AP p https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopuaeBon
JKUJIKOCTHBIA HacocC

41 ATmochepa 3eMiIH U IPUYKHBL € bubnnorexka [JOK

CYIICCTBOBAHUSA

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

42 Bec Bozmyxa. AtmocdepHoe bubnmoreka [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMOCHEPHOTO AaBJICHUS. bubnnoreka [HOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM Bubmaorexa ITOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota «Onpenenenue
48 BBITATKUBAIOIIEH CUIIBI, bu6mmoreka [IOK
JEUCTBYIOLIEN Ha TEIIO, IIOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnast pabota 1mo Teme
49 «/ccneqoBanue 3aBUCUMOCTH BECa bu6mmorexa [IOK
TeJa B BOJIE OT 00bEMA MOTPY>KEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEJIa»
bu6mmorexa [IOK
>0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoHcTpynpoBaHnue apeomeTpa win

KOHCTPYMPOBAHHUE JIOJIKU U
onpeJereHue e€ rpy30no bEMHOCTH"



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

52

Pemenune 3ana4d no remam: «IlnaBanue
cynoB. BoznyxornaBanue,
«/laBieHue TBEPABIX TEN, )KUIAKOCTEH
M ra30B»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonrponsHas pabora o teme
«/laBiieHHE TBEPABIX TEN, JKUIKOCTEH
Y Ta30B»

54

Mexannueckas pabora

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

55

MomnHocTs. EquHune MoniHOCTH

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

56

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe o Jjiectauie"

57

58

59

[Ipoctele MexaHU3MBI. Phryar.
PaBHOBecue cun Ha peiyare

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopatopHnas pabora
«MccnenoBanue yciIoBUi paBHOBECHS
pBIryaray

Pemenue 3amau mo TemMe «Y CIOBUSA
paBHOBECHS pblUara

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
IIJIOCKOCTU»

0.5

61

Pemenue 3agau mo Teme "Pabora,
MotrHocTh, KIT/T"

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



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckas SHEpIusl.
Kunernyeckas 1 moTeHIMAIbHAS
JHEeprus

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpUMEHT I10 TeEME
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
W3MEHEHUS KUHETUYECKON 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHON
TJIOCKOCTH"

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

65

66

KoHntposbHas paboTta 1mo Teme
«PaboTta 1 MOIIHOCTb. DHEPTUS»

PesepBHrlit ypok. Pabota ¢ TekcTamu
o Teme "MexaHndeckoe JBIKeHHE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
XKUIKOCTEN U Ta30B"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMme "PaboTta. MOIIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

14



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

8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl

Temneparypa. CBsA3b TeMIIEpaTypbl CO

1 CKOPOCTBIO TETJIOBOTO JIBUKEHUS 1
YaCTHIL
Jlaboparopnas pabota

5 "HccnenqoBanue N3MEHEHUS CO 1 1 bu6mmoreka [IOK
BPEMEHEM TEeMIIePaTypbl https://m.edsoo.ru/ff0a5256
OocCThIBarOIIE BOAbI"

3 Buytpennss sneprusi. Crioco0Ost 1 bubnnorexa [HOK
M3MEHEHUs BHYTPEHHEHN SHEPrUuun https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

4 Buget Terionepean L https://m.edsoo.ru/ff0a6412

5 KonunuectBo TemoThl. Y AeibHas 1 bu6mmoreka [IOK
TEIIOEMKOCTh https://m.edsoo0.ru/ff0a6976

6 VYpaBHeHHE TEMIOBOTO OanaHca. 1 bubnmnorexa [JOK
TemooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGopatopHnas pabora

7 "HccnenoBaHue sIBIEHUS 1 1 bubnnorexka [HOK
TEII000MeHa NpU CMEUTMBaHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Tropsiueit Boabl"
JlabopaTopHas pabota "OnpeneneHue bubnmuorexa [JOK

8 . 1 1
yZIeJIbHOM TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

9 VYpok-koudepennus "IlpakTuueckoe 1 1 bubnmuotexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

HCIIOJIL30BaHUE TEIIOBBIX CBOIICTB
BEIIECTB U MaTEPHUAJIOB B LIEJISAX
sHeprocoepekeHus "

https://m.edsoo.ru/ff0a65c0

Pacuer koanMuecTBa TEILIOTHI,

10 HE0OXO0IMMOTO JIJIsl HArPEBaHMSI TeJa
Y BBIICISIEMOTO UM TIPH OXJIAXKICHUHU
1 DHeprus TOIMBa. Y JebHas TeIioTa bubnnoreka [HOK
CrOpaHHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
12 KPUCTAJUIMYECKUX TeJl. Y IeabHast bubmorexa [TOK
https://m.edsoo.ru/ff0a71d2
TEeIJI0Ta TUIaBJICHUS
13 Jlaboparopuas pabota "Onpenencaue bubmmoreka [JOK
yZ€JIbHOM TEIUIOTHI TUIABJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
14 [TapooOpa3zoBanue U KOHACHCAIHS. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
15 napooOpazoBaHMsl U KOHJCHCALIUH. bubnuoreka [IOK
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS https://m.edsoo.ru/ff0a786¢c
OT aTMOC(EepHOTO JaBICHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas
16 pabota ”Onpen:;f:HHe P bubnuorexa LIOK
. " https://m.edso0.ru/ff0a7628
OTHOCHUTENIbHOM BIIaXHOCTH BO3IyXa
17 Pemenue 3agad Ha onpeneneHue
BIIQXKHOCTH BO3/1yXa
[TpuHIHITB pabOTHI TEIIJIOBBIX
18 neurateneit. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPaHUSI
19 KII/I TerymoBoro aBuraTes. bubmuorexa [JOK



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

TernuioBble ABUTATENN U 3aIUTA
OKpY>Karolen cpeibl

https://m.edsoo.ru/ff0a7c7c

20

21

22

3aKOH COXpaHEHMSI U IIPEBPALLICHUS
OHCPIMH B TCIIOBBIX ITPOLICCCaX

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMme "TenaoBnIie ABJICHUS.
M3MeHeHue arperaTHbIX COCTOSIHUI
BenecTna"

KoHntposbHas paboTta 1mo Teme
"TernoBble siBIcHUA. VI3MeHeHNE
arperaTHbIX COCTOSIHMI BelecTna'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

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

23

Onektpuzanus Ten. [[Ba pona
JIEKTPHUYECKUX 3apsIJIOB

24

25

26

VYpok-uccnenoBanue "IiaeKTpU3aLML
TeJ UHAYKIUEN U TIPH
COTMPUKOCHOBEHHUH"

B3aumoneincTsue 3apsyKeHHBIX Tell.
3akoH KyrnoHna

DneKTpruYecKoe moJie.
Hanpsi>keHHOCTB AJIEKTPUYECKOro
noist. [IpuHnmn cynepno3unuu
AIEKTPUUECKUX TOJIEH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

27

Hocurenu snexTpudeckux 3apsos.
OnemeHnTapHbli 3apsa. CTpoeHue
aToMa

28

29

[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH
COXPAHEHHUS IEKTPUIECKOTO 3apsAa

Pemenue 3aga4d Ha NPHUMCHCHUC

bubnmnoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bu6nmoreka [JOK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

CBOMCTB 3JIEKTPUUYECKUX 3aps10B

https://m.edsoo.ru/ff0a90cc

DIJIEKTPUYECKUH TOK, YCIOBUS €0

bu6mmoreka [IOK

30 cymectsoarius. Hetoutitin https://m.edsoo.ru/ff0a95a4
AJEKTPUYECKOTO TOKA

31 JlecTBUSI 3JIEKTPUUECKOTO TOKA bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

32 AJIEKTPUYECKOTO TI0JISI Ha TPOBOIHUKHU 1
U JUDJICKTPUKHA"

33 ONEeKTpUUYECKU TOK B METaJUIAX, bubnnorexa [HOK
SJKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

34 DnexTpuueckas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlaGopaTopHas pabora

35 "U3mepeHue u peryaupoBaHue CHUITbI 0.5 bubmmorexa [JOK

" https://m.edsoo.ru/ff0a8bd6
TOKa
DIEeKTPUUYECKOEe HaAIPSKEHHUE.

36 Bonbr™merp. JlaGopaTopHas pabora 05 bubnuoreka [IOK
"N3MepeHue u peryJiupoBaHue https://m.edsoo.ru/ff0a9el14
HanpspkeHus"

37 CornpoTuBieHNE NPOBOJHUKA. bubnuoteka [JOK
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh

38 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOLIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUs1 U MaTepuana"

39 3aBHCUMOCTD CHJIBI TOKA OT bubmuorexa [JOK

HanpspkeHus. 3akoH OMa /i ygacTka

https://m.edsoo.ru/ff0aad44a



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

OCIu

JlaGopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH CHJIbI

40 TOKa, UYILETO Yepe3 PEe3UCTop, OT bubmmorexa [JOK
> I Pes p P, https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
41 [TocnenoBarenbHOE U MapalieIbHOE
COCITUHEHUS TIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka
42 MpaBUJIa CIOXKEHUS HAMIPSKEHUN ITPU bubnuorexa [JOK
[IOCJIEI0BATEIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopnast padora "IIpoBepka
43 IpaBuJIa Uil CWIbI TOKA IIPU bubnuorexa [JOK
MapaJIEbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopos”
Pemenue 3aga4 Ha npuMEHEHNE
44 3akoHa OMa JJ1 pa3IuyHOTO bubmmorexa [OK
AP https://m.edsoo.ru/ff0aaf8a
COETMHEHUS TIPOBOIHUKOB
45 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnmnoreka [JOK
Toka. 3akoH Jlxoyns-JIenmna https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota "Onpenenenue
46 a60TpLI u I13/10 HPOCTH 3JIeKTqueCKOr0 bubmmorexa [JOK
P " - P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpuUecKue Ien U MOTPEeOnTenn
47 ANEKTPUYECKON SHEPTUU B OBIT bubmmorexa [OK
P P Y https://m.edso0.ru/ff0ab660
Kopotkoe 3aMmbikanne
48 [ToaroroBka K KOHTPOILHOM paboTe bubnuotexa [JOK



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

110 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
3apshKeHHbBIE Tella U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUMA TOK"

https://m.edsoo.ru/ff0abd2c

KonrponsHas pabora o teme
"DnexkTpuuecKkue 3apsbl.

bubmuorexa [JOK

49 3apsoKeHHBIE TEIA U UX
P . . https://m.edsoo.ru/ff0abea8
B3auMoaercTeus. [1ocTOTHHBII
3JIEKTPUYECKUM TOK"
50 ITocTostHHBIE MATHUTBI, HX
B3alMOJEHCTBHE
51 Ypok-uccnenosanue "M3yuenue 1 bubnnoreka [JOK
I10JIE€H IMOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarunuTtHoe nojie. MaruuTHoOe 1oJie
bu6mmoreka [IOK
52 3eMIIH U ero 3HaueHue I >KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
OmnsIT OpcTena. MarHuTHoe nose
53 SIIEKTPUUECKOr0 TOKa MaruuTHoe bubmmorexa [TOK
P https://m.edsoo.ru/ff0ac1d?2
T10JI€ KaTYIIKH C TOKOM
[IpuMeHeHne >EeKTPOMarHiuTOB B
54 TexHuke. JJaboparopnas pabota 05 bubnuoteka [JOK
"N3y4yeHue neiicTBUS MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
OJIsl Ha MPOBOAHUK C TOKOM"
DNEeKTPOABUTATEIb TOCTOSTHHOTO
Toka. Ucmonp3oBanue
55 AJIEKTPOJIBUTATENICH B TEXHUYECKUX bubnmuorexa [JOK

YCTPOWCTBAaX U HA TPAHCIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHue

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

paboThI AeKTpoABHTATENS"

56

57

58

59

OnbiTel Papazest. 3aKoH
3JIEKTPOMArHUTHON MHIYKIUH.
IIpaBuio Jlenna

Dnekrporereparop. Crocoos
MIOJIyYEHUS DJIEKTPUYECKOM SHEPTUH.
DNeKTPOCTaHIINH Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUH

[ToaroroBka Kk KOHTPOJIBHOU padboTe
1o Teme "DIIEKTPUUECKHUE U
MAarHUTHBIC SIBJICHUS"

KonTponbnas pabora o teme
"DJIeKTpUUECKUE U MarHUTHbIE
SIBJICHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

60

Pesepubiit ypok. Pabora ¢ Tekcramu
o Teme "TernoBsie sBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe

61

62

PesepBHrlit ypok. Pabora ¢ TekcTamu
o Teme "[locTosTHHBII
AIEKTPUIECKUN TOK"

PesepBHrlit ypok. Pabora ¢ TekcTamu
1o Teme "MarHuTHsbI€ siBJIeHUS"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acdc6

63

Hcrounuku ceera. [IpsmonuneitHoe
pacIpoCTpaHEHHUE CBETA

64

65

OTtpaxkeHne cBeTa. 3aKOH OTPAKEHUS
cBeTa

IInockoe 3€pakalio

66

[Tpenomnenue cBera. 3aKoH
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IMPECIOMJICHUS CBCTA

JInusel. OnTuyeckas CUJIbI JIUH3EIL.

67 . 1
N300paxenus, 1aBaeMbIe JTHH30M
68 I'na3 u 3penue. biauzopykocTs u 1
NalIbHO30pKOCTh. QUK
BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I1O 68 155

[NPOT'PAMME




9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fl[:;:eﬂl/lﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBH)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IO)I 1 9acToTa

https://m.edsoo.ru/ff0ael76
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https://m.edsoo.ru/ff0ad19a
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https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHoOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroema. Saon Iyxa im0tz
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUsD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Omnpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ffOafb8e
TPEHUS
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'anmaktuxu"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubnxorexa LTOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHUYecKasi CKOPOCTb. bubnmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHON TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 i
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKperIEHHON OChIO BpAIICHUS
27 MowmenT cuinsl. LlenTp TspKECTH
28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. LlenTp TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
29 TeMe "MexaHN4eCcKOe IBUKEHUE bubmorexa HOK
. ) https://m.edsoo.ru/ff0b0408
Bzanmoneiicrue ten"
KonTponbHas pabota no teme
30 "MexaHHYeCKOe JIBIKEHUE buomrorexa LIOK
N .\ ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YTIPYroe u bromorexa LIOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad nmo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
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JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOITHOCTh bubmmorexa LIOK
P B https://m.edsoo.ru/ff0b0a84
PaboTa crIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubmmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasiTHUKH
VYpok-uccienoBanme «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa [TOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYXUHBI U Macchl rpy3a»
45 [IpeBpamenue sHepruu npu

MeXaHHYECKUX KOJIeOaHUsIX



https://m.edsoo.ru/ff0b0a84
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46

Jlaboparopuas pabota «Onpenenenue
YaCTOTHI U TIEpHO/Ia KoJeOaHn i
PY)KUHHOTO MasTHHUKa»

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJIeOaHui
rpy3a, NOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

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

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE
MOIEPEYHBIE BOJTHBI

Ypok-koupepenus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

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

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKUI pE30HAHC
Ypok-koHpepeHus "YapTpazByk u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHS.
Mexannueckue kojaeOaHus U BOJTHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbras pabota mo teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
KoJieOaHus U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
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DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHne
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko OF()lTI) cBeTa Bongosme CBOWCTBA bubmmorexa [JOK
P ’ https://m.edsoo.ru/ffob31d0
cBeTa
Hcrounuku ceera. [IpsaMonuneitHoe
62 acrpoCTpaHEHUE CBeTa. 3aTMEHUS bubmorexa HOK
PacpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KeHHs CBETa. 3epKaa.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie bubnmorexa OK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomnenune cBera. 3aKkoH bu6muoreka [IOK
MPEJTOMJIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHNE CBETA.
65 chonw%ﬁie HOHHorpo BHYTPEHHETO bubmmorexa [JOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 JlaGopatopHnas pabora "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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3aBUCUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJIa MaJIecHUus Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koHpepennus "Micnons3oBaHue

67 MIOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"
68 Jlun3zel. OnTudeckas CHia JIMH3BI bubmmorexa [JOK
https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK
69 [TocTpoeHne N300paKeHM B TNH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabora "Omnpexnenenue
70 dox SHOFE pachos{HHs{ u OII)TTHIICCKOﬁ bubsmotexa [IOK
Y ’ ) https://m.eds00.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI
7 Ypok-koH(pepenus "OnTudeckue bubnnoreka [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bu6nmorexa LIOK
72 ['na3 xak ontuyeckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanurts 3penue"
Paznosxenue 6enoro ceeta B CEKTP.
74 Omneitel HetoToHna. Crnoxxenue bubmuoreka [IOK
CIEKTpaIbHBIX UBETOB. [Jucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa
JlabopaTtopHas padota "OMBITHI 11O
Pa3I0KEHUIO OENIOTO CBETA B CIIEKTP H
but6mmorekxa [IOK
75 BOCTIPUSATHUIO [IBETA IPEIMETOB MPHU MX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTper"

https://m.edsoo.ru/ff0cOe2a
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VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIIEPCHUS,
uHTephepenus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u rutanerapHas bubnmnoreka HOK
MOZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanve v MOTJIONICHUE CBETa
79 atomoM. KBanTebl. JInHneluaTeie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PamuoakTHBHOCTE U €€ BUJIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro spa. Hykinonnas bubnnoreka [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIPEBpALCHUS. bubmmnoreka HOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PaguoakTrBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypok-koupepenius "PagnoakTuBHbIE
86 I/IBFJ)'I eHI/I:Ib Bpn I/III oze M)Ie 17000303 (S brbmmorexa LTOK
i | PHPOE, MEAIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH$1 OBOT'O M MAacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3u aTOMHBIX saep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a
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89

Pemrenue 3amau no reme "SnepHeie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus sep.
Ncrounuku sHeprun CoaHua u 3BE37
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanrtoBsie siBneHus"

KonTponbHas pabora no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbI€ siBeHUS"

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumoneiicteue ten"

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

95

[ToBTOpenue, 06o61eHue. Peenne
PACUCTHBIX U KaYCCTBCHHLBIX 3a1a4 110
teme "TeroBbie porecch”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KAYECTBEHHBIX 3a/1a4 T10
teme "KIIJ] TerioBsix qBurarenei"

IToBTropenue, o6o0menue. Pemenue

pacUeTHBIX U Ka4ECTBEHHBIX 3314 110
teMme "KIIJI[ anekTpoycTtaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o6o0mIEHHE.

bubnunorexa LIOK
%8 iIa60paT0pHBIe P a6o"TH 1o xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
IToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa HOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTamH 110 Teme "CBeTOBEBIE 1 bubnnorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 Tekcramu 1o TeMe "KBaHToBas u 1
sanepHas gpusnka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME
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