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IHHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHHs COCTaBJIeHA Ha
OCHOBE TOJIOKEHUNW W TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTelIbHOW mporpaMMmel, mpenctaBieHHbix B OI'OC 000, a Takke ¢ yd4éroM
denepanbHOl paboyeil mporpamMmbl BocruTaHus W KoHIenmuu npernogaBaHus y4eOHOTO
npeaMera «Pu3ukay.

Pabouas mporpamma ydeOHOro mpeamera «DHU3MKa» PeEaTU3yeTCs C HCHOJIb30BAHUEM
cpeactB oOyueHHs U BociuTaHus 1eHTpa « Touka pocTtay.

Copepxanue  mporpaMMmbl 10 (u3uke  HampaBieHO  Ha  (OpPMHUpOBaHUE
€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH OOY4YaloOIIMXCSl M OpraHu3aluio HU3y4eHUs (U3MKH Ha
JeITeTbHOCTHON OcHOBe. B mporpamMmMe mo ¢u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanuzammu  TpeboBannit PI'OC OOO Kk mMmiIaHUPYEMBIM JIMYHOCTHBIM H
MeTanpeIMeTHBIM  pe3yibraTaM  OOy4deHWs, a  TaKkKe  MEXKIpPEJIMETHBIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.

[IporpamMma mo Qu3uke ycTaHaBIMBAET pacHpefeieHre yueOHOro marepuania Mo rojam
oOydenus (1o Kiaccam), TpeajaracT MPUMEPHYIO TIOCIEIOBATEIbHOCTh H3YUYEHUS TEM,
OCHOBAaHHYI) Ha JIOTUKE PAa3BUTHA NPEIAMETHOTO COJEpXKaHWs W Y4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.

[Iporpamma o ¢uznke pazpadoTaHa C IeJIbI0 0Ka3aHUS METOIUYECKON MOMOIIN YUUTETIO
B CO3/IaHUM paboueil MPOrpaMMBbI 10 y4eOHOMY TIPEAMETY.

®usnka ABIAETCS CHUCTEMOOOPa3ylIIUM Ui  €CTeCTBEHHO-HAyYHBIX  y4EOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBICHUMN, U3y4aeMBbIX
XuMueH, Owuosoruedd, actpoHomued wu (Qusmvyeckoit reorpadmueit, BHOCHUT BKJIaJ B
€CTECTBEHHO-HAYUYHYIO KapTUHY MUpa, MPEOCTaBIseT Haubosee sicHble 00pa3ibl IPUMEHEHUs
Hay4YHOTO METOJa MO3HAHUs, TO €CTh CII0co0a MOTy4YeHus: JOCTOBEPHBIX 3HAHUNA O MUPE.

Opna u3 rIaBHBIX 3a7a4 (U3UYECKOr0 00pa3oBaHUsA B CTPYKType 001Iero oOpa3oBaHHs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH M UHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢u3uku Ha 0a30BOM YpOBHE MpEAINOJaraeT OBJAJCHUE CIEeIYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIINMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:!

® HAY4YHO OOBSACHATH SIBJICHUS;
e OIICHUBATh U NIOHUMATh 0COOEHHOCTH HAYYHOTO MCCIIEIOBAHMS;
e HHTEPIPETUPOBATH JAHHBIE W MCIOJb30BaThb HAy4yHbIC J0KA3aTEJIbCTBA IS
II0JIy4€HUS BBIBOJIOB.
Henn wn3yueHuss QU3MKUM Ha YpPOBHE OCHOBHOTO 00ILIero oOpa3oBaHMs OMNpEIEICHBI B
Konnenuuu npenogasanus yueOHoro npeamera «Pu3nka» B 00pa3oBaTe/IbHBIX — OpraHU3aIMsIx
Poccniickoii  denepanuu, peanusyroIIMX

OCHOBHBIE  001Ie00pazoBaTeNbHbIE MPOrpPaMMbl, YTBEpkAEHHOW pemenueM Kosteruu
MunucreperBa npocsemenus Poccuiickoit @eaepauuu (mpotokosn ot 3 aekadbps 2019 r. Ne
[1K-4BH).



ean n3yyenus pusuku:

npuoOpeTeHue HWHTEpeca W CTPEeMJICHUS OOyJaromuxcs K HAydHOMY H3YYEHHIO
IIPUPO/IbI, Pa3BUTHE UX NHTEIUIEKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUH O HAyYHOM METOJE TO3HaHMA U  (POPMHUPOBAHUE
HCCIIEIOBATENILCKOIO OTHOLIEHHS K OKPYXKAIOIIUM SIBJICHUSIM;

(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUs] OCHOB CTPOCHHS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;

(bopMupoBaHHE MPEACTABICHUNA O POJH (PU3HMKH YIS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TMPEICTABICHHH O BO3MOXHBIX cdepax Oyaymiei mnpodeccHoHaIbHON
NESITETLHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JAaJIbHEHUIIIEMY 00YyIEHHUIO B ATOM
HaIpaBJICHUU.

JlocTkeHre 3TUX Iened mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
00pa3zoBaHus 00eCIIeYNBACTCS PEIICHUEM CIEAYIONNX 3a4a4:

npuoOpeTeHne 3HAHWKA O JAMCKPETHOM CTPOCHHHM BEIIECTBa, O MEXaHHYECKHX,
TETUTOBBIX, JIEKTPUICCKHIX, MAaTHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHM OmHMChIBaTh M OOBICHATH (PU3MUECKHE SBICHHUS C
WCTIOJIb30BAHNEM TIOJTY4YCHHBIX 3HAHUI;,

OCBOCHHE METOJIOB PEIICHHUsS MPOCTEHINNX pacuETHBIX 3a7ad C HCIOJIb30BAaHHEM
GU3NYEeCKUX  MOJETeH, TBOPYECKUX W NPAKTUKO-OPUEHTHPOBAHHBIX 3a]1ad;
pa3BUTHE YMEHWUH HAOMIOAaTh TPHPOJHBIC SBIICHUS ¥  BBITIOJHATH  OIIBITHI,
nabopatopHble pabOThl U SKCIEPUMEHTAIbHbIE HCCIEAOBAHUS C HCMOJIb30BAaHUEM
WU3MEpUTENbHBIX TPHUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ WHpoOpMarnuerdn (U3NUECKOro COACpKAHUsS, BKIIOYAs
MH(MOPMALIUIO O COBPEMEHHBIX MJOCTHXKEHHMSIX (U3UKH, aHalu3 U KPUTHUUYECKOE
OIleHUBaHMUE WH(POpPMAIINK;

3HAKOMCTBO CO c(epamu mpodecCHOHATLHON AESITebHOCTH, CBA3AHHBIMU C (DPU3HKOM,
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHMKEHUSIX (PU3UUYECKOI HAYKH.

Ha usydenne ¢usuku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs

orBoauTcs 238 yacoB: B 7 Kiacce — 68 yacos (2 vaca B Henelno), B 8 kiacce — 68 yacos (2 gaca
B Henenmo), B 9 kimacce — 102 gaca (3 gaca B Hememo).

[Ipennaraemsliii B mporpamme 1o Gpu3uKe nepedeHs 1adopaTopHbIX paboT U OMBITOB HOCUT
pEeKOMEHATENbHBIA XapaKTep, YUUTENb JelaeT BBIOOp MpOBEACHHUs TabOpaTOpHBIX paboT H
OTIBITOB C YU4ETOM MHIUBUIYATbHBIX 0COOCHHOCTEN 00yUaroluXCsl, CIIUCKA SKCIIEPUMEHTATBHBIX
3aJlaHu#, MpeiaraéMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO AK3aMeHa Mo (pusmke.

COJEP)KAHUE OBYYEHMUA 7

KJIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY KaIOLero MHpAa.

®usuka — Hayka o npupone. SBinenus npupoasl. Ousndeckue sBICHUA: MEXaHUYECKUE,
TEILIOBBIE, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuMHBL. M3MepeHue ¢usnueckux BenMuUH. Pu3nyeckue MNpUOOPBI.
ITorpemHocTs n3MepeHnid. MexayHapoaHas CUCTEMa €IUHMULI.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAyKu HM3y4aloT npupoay. EcTecTBeHHO-HAaydHBIN
METOJl TO3HaHMsA: HaOIIOJEHUE, IIOCTAaHOBKA HAyYHOTO BOINPOCA, BBIABIKEHHE THIIOTE3,
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OKCIEPUMEHT M0 TPOBEPKE THUIOTE3, OObsACHeHHe HalOmronaemoro sBieHus. OmnucaHue
(bU3NYECKUX SABICHUIA C TIOMOIIBIO MOJECTICH.

Jemoncmpayuu.
1. MexaHU4YeCKHUE, TEIJIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE
SABJICHUA.

2. Dwusudeckue MpUOOPHI U MPOLIEAYpa MPSMbIX U3MEPCHHI aHAJIOTOBBIM U IIH(PPOBBIM
prOOPOM.

Jlabopamopubvie pabomol u onvinol.

1. OmnpeneneHue EHbBI ASICHUS IIKAIbl K3AMEPUTEIHLHOTO MPUOOpa.

N3mepenue paccTosiHuil.

N3mepenue 00bpEMa )KUIKOCTH U TBEPOTO TeTa.

Ornpeznenenue pa3MepoB MaJIbIX TEJI.

vk W

N3mepenne Ttemmeparypbl MpU IMOMOLIMA KUJIKOCTHOTO TEPMOMETpa M JIAaTYMKA
TeMIEepaTyphbl.
6. IIpoBeneHue wuccieOBaHMSA IO IMPOBEPKE T'MIIOTE3bl: AAIBHOCTh IMOJIETA IIAPUKA,
MYLIEHHOTO0 TOPU30HTAIbHO, TEM 0OJIbIIIE, YeM OOJIbIIIE BHICOTA MTyCKA.

Paznen 2. [lepBoHayajibHbIE CBeIeHUS 0 CTPOCHHUH BelllecTBA.

Crpoenue BemecTBa: aToOMbl M MOJIEKYNBI, HX pa3Mepbl. ONbITHL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHE BEIIECTBA.

JBmxenune dvactuil BemiecTtBa. CBA3b CKOPOCTH JBHMXKEHHS YacTUI[ C TEMIEpaTypoi.
bpoyHoBckoe naBuxenue, auddysus. B3aumoneicTBHE YaCTHIl BENIECTBA: TMPUTSHKCHHUE W
OTTAJIKUBAHUE.

ArperaTtHple COCTOSIHMSI BELIECTBA: CTPOCHUE Ta30B, JKUAKOCTEM M TBEPIBIX
(kpucTayuinueckux) Tena. B3auMocBs3bp MeXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U HUX aTOMHO-MOJIEKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHHIA
BOJIBI.

Jemoncmpayuu.

1. HabGmronenne 6poyHOBCKOTO JBUKCHHUS.

2. HaGmonenune nuddysum.

3. HaGmonenue SIBJICHUH, OOBSACHSIOIINUXCS MPUTSKEHUEM WIH

OTTAJIKUBAHUEM YaCTHUI[ BELIECTBA.

Jlabopamopnuie pabomot u onvimol.

1. OueHka auameTpa aToMa  METOJOM psgoB  (C  HCIOJIb30BAaHHEM

dhoTorpaduwii).

2. OmnbIThI IO HAOMIOICHUIO TETNIOBOTO PACIIMPEHHUSI Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBUS CUIJI MOJICKYIISIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBH:KeHHe H B3aUMOAeliCTBHE TeJl.

Mexanuueckoe aBukeHue. PaBHOMepHOe U HepaBHOMEpHOe JBWkeHUEe. CKOpOCTb.
CpenHss cKOpoCTh TP HEPAaBHOMEPHOM JBMKEHUU. Pacd€T IyTH U BpEMEHM JBUKCHHUSL.

SIBnenne wmHepuMu. 3aKOH HMHepUUHU. B3aumoneicTBuE Ten Kak NpUYMHA H3MEHEHHUS
CKOPOCTH JBWXEHHUS Tel. Macca kak mepa uHepTHocTH Tena. IlmoTHocTe BemectBa. CBA3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYIT B €/JMHUIIE 00bEMA BEIIECTBA.

Cuna Kak XapakTepucTHMKa B3aumojenctBus Teil. Cuila ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ NMOMOIIBIO JAMHAMOMETpA. SIBleHME TAroTeHuss U cuia Tsokectu. Cuiia
TSOKECTH Ha Jpyrux Ivia"erax. Bec Ttema. HeBecomocTs. CiojkeHne cui, HampaBJIEHHBIX IO
oHO# npsimoil. PaBHoAelcTByromas cuil. Cuna TpeHus. TpeHHue CKOJIBKEHUS U TPEHUE MOKOSI.
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Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.
Habnronenne MexaHMYeCKOTo ABMKEHHS Tea.
N3mepenue ckopocTu NPsIMOJIMHENHOTO IBUKEHNUS.
Habmtonenue siBieHrs MHEPLUU.
Habntoienue n3MeHeHust CKOpoCTH IpY B3aUMOICHCTBUH TeJl.
CpaBHEHHE Macc 110 B3aUMO/ICHCTBUIO TE.

I

CrnosxeHue cuil, HallpaBJIEHHBIX 110 OJJHON MPSMOM.

Jlabopamopuwvie pabomol u onvinol.

1. OmpeneneHne CKOPOCTH PABHOMEPHOT'O ABMKEHHUS (IIapUKa B )KUJIKOCTH, MOAEIU
AIEKTPUYECKOTO aBTOMOOWIISI U TaK Jlajee).

2. OrmpeneneHue cpeiHel CKOPOCTH CKOJBXKEHMsI Opycka WM IIapuKa MO HAaKJIOHHOMN
IJIOCKOCTH.

3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNA.

4. OnbIThl, JEMOHCTPUPYIOLME 3aBUCUMOCTb pacTsHKEHHUS (IedopMaiiu) NpyKUHbI
OT NPUJIOKEHHON CUJIBL.

5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIbKEHHS OT Beca Tesa U

XapakTepa COMPHUKACAIOIINXCS TTOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTEH U ra3os.

JaBnenue. CiocoObl yMEHBIIICHUS U yBeIWUEHUs JaBlieHus. [aBnenue ra3za. 3aBUCUMOCTh
JaBJIeHUS Ta3a oT 00bEMa, Temneparypsl. [lepenaya naBieHust TBEPIBIMHU TeJIaMH, KUJIKOCTIMHU
u razamu. 3akoH l[lackams. [THeBMaTnueckue MamuHbL. 3aBUCUMOCTH JIaBJICHUS KUJIKOCTH OT
rnyounsl.  ['mapoctatmdeckuit  mapamokc. CooOmraroruecss  cocyapl. [ mapaBiudeckue
MEXaHU3MBI.

AtMmochepa 3emnm u atrmocdepHoe naBiieHHe. [IpudMHBI CyIIECTBOBAHWS BO3AYITHOM
o6onoukn 3emau. OnbiT Toppuuennu. M3mepenue atrmMochepHOro naBieHHUSA. 3aBUCUMOCTh
aTMOc(epHOro JaBJIeHHS OT BBICOTHI HaJ ypoBHeM Mops. [lpubopbel s u3MepeHus
aTMOC(EpHOTO JTaBJICHHUSI.

JleiicTBHE KUKOCTH U ra3a Ha MOTpYyKEHHOE B HUX TeJ0. BolTankupatomias (apxumeoBa)
cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JABJICHUS Ia3a OT TEMIEPATYPHI.

[lepenaua naBneHUs KUAKOCTBIO U Fa30M.

CooOmaromuecs cocyabl.

I'mppasnrueckuii mmpecc.

[IposiBnenue neiicTBus aTMOC(PEPHOTO JABICHUSL.

3aBUCHMOCTh BBITAJKUBAIOIIEH CHIIBI OT 00bEMa MOTPY:KEHHON YacTH Tela U

IJIOTHOCTHU KHUIKOCTH.

PaBeHCTBO BbITATKUBAIOLIEH CUIIBI BECY BHITECHEHHOMU KUIKOCTH.

8. VYcrnoBue miaBaHus TEN: IUIABAHUE WK NMOTPYKEHHUE TENl B 3aBUCUMOCTH OT
COOTHONIEHUS TUIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopuwvie pabomol u onvimot.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOU B KUAKOCTh
YacTH TeJa.

2. OmnpeneneHue BBITAJKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH Ha TeNo, MOrPYXKEHHOE B
KUJIKOCTb.

o Uk wWwN e
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3. IIpoBepka HE3aBUCUMOCTHM BBITAJIKMBAIOIIECH CWIbI, JCHCTBYIOIIEM Ha TEIO0 B
KUJKOCTHU, OT MACCHI TEJIA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHUIIbI, IEHCTBYIOLIEH Ha
TEJO B JKUAKOCTH, OT 00bEMA NOIPYKEHHOM B KHUAKOCTb YaCTU TeJa U OT INIOTHOCTH
KUJKOCTH.

5. KoncrpympoBanue apeoMerpa WIM KOHCTPYMPOBAaHHUE JIOAKM M OINpeAeciIeHue e€
rpy30I0AbEMHOCTH.

Pa3nen 5. Pabora u MomHOCTB. JHeprus.

Mexannueckas padota. MoLIHOCTb.

[Ipoctbie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecus

peiuara. IlpumeHeHwe mpaBuiia paBHOBECHsI pbluara K OJIOKY.

«3onotoe npaBuio» Mexanuku. KIIJ[ mpocteix mexanuzmoB. IIpocTeie MexaHU3MBI B OBITY U
TEXHUKE.
Mexannueckas sHeprus. KuHermueckas W moTeHUHauibHas dHeprus. [Ipespaiienue
OJIHOTO BUJAa MEXaHUYECKOM 3HEPTUU B APYroil. 3aKoH COXpaHEHUs SHEPTUU B MEXaHUKE.
Jemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomot u onvimol.
1. Ompenenenne paOOThl CHIIBI TPEHHS MPH PAaBHOMEPHOM ABUKEHHUU TeJa MO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBanue yciaoBUl paBHOBECHS pblUara.
3. WNsmepenune KII/] HaKIOHHOM MIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOM SHEPTUH.
8 KJIACC

Paznen 6. TenioBble siBJIEHUS.

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO--KMHETHYECKOM TEOPUHU CTpOEHUs BelecTBa. Macca
U pa3mepbl aroMOB W MOJEKyI. ONbITbl, MNOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Monaenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSIHMIA BemiecTBa. Kpucrammnyeckue u
amop¢usie Tena. OObsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH 1 TBEPIBIX TN HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETHYECKOW Teopur. (CmauyvBaHUME U KalWUISIPHbIE SABJICHUS. TeraoBoe
pacuIMpeHue U cKaTue.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOpPOCTBIO TEIJIOBOTO JBUKEHUS YACTHII.
Buytpennsis sneprus. CnocoObl H3MEHEHHMs BHYTPEHHEW »SHEpruu: TeIvionepenada u
coBepiieHre paboThl. Buapl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KonudecTtBo TemnoTel. YienbHas TEIUIOEMKOCTh BelIECTBAa. TeIriooOMEH M TeIIoBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHue W oTBepAeBaHUE KPUCTAIIMYECKUX
BEIIECTB. YJenpHas Temiora IuiaBneHus. [lapooOpazoBanue u KoHaeHcaus. Mcmapenwue.
Kunenue. YnaenbHas TemioTa mapooOpazoBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHIEHHS OT
aTMOC(epHOTO JIaBICHUSI.

Bnaxxnocts Bo3ayxa.

DHeprus TOIJIUBA. Y IeJIbHAs TEMJI0Ta CTOPAHUSL.

[Mpuanuner pabotel TermoBbix nBurateneit KIIJ[ TermoBoro aBurarens.

TennoBsie ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEIBL.
3aKOH COXpaHEHHUs U IPEBPAILICHHS SHEPTUH B TEIUIOBBIX MTPOLIECCAX.
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Jemoncmpavyuu.

1.

vk wnN

Habmoienne 6poyHOBCKOTO JIBUKCHUSI.

Hab6monenue nuddysun.

Habnronenue siBneHui cMauMBaHUS M KalTMJUIAPHBIX SBJICHUH.
HaGumro/1eHre TermIoBOro pacuimpeHus Tel.

W3menenue naBieHus rasa npu U3MEHEHMM 0O0bEMA M HarpeBaHWU WU
OXJIKICHHH.

[IpaBuiia u3MepeHus TeMIeparypsl.

Bupp! Termonepenayu.

OxJ1akJICHUE TIPU COBEPILICHUU PaOOTHI.

Harpesanue npu coBepiieHnn paboThl BHEIIHUMHU CHIIAMH.

. CpaBHeHUE TEIIIOEMKOCTEHN pa3IMUHBIX BEIIECTB.

. HaGmroienne kuneHusl.

. Habmroenue nocrosiHcTBa TEMIIEpaTyphl IPU IJIABICHUU.
13.

Moenu TeNJIOBBIX IBUTAaTEIIEN.

Jlabopamopnuie pabomot u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO 0OHAPYKEHUIO IEWCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHUS.

OMnBITHI IO BBIPAIIMBAHUIO KPUCTAIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpIThl 0 HAOMIOAECHUIO TEIUIOBOTO PACUIMPEHUS Ta30B, KUIKOCTEH U TBEPABIX
Tell.

Omnpenenenue qaBiaeHUs BO3IyXa B OaJUIOHE MITIPHUIIA.

OnbITEL, JEMOHCTPUPYIOIIME 3aBHCHUMOCTH JaBJICHHUS BO3[yXa OT €ro o0béma u
HarpeBaHUs WU OXJIAKICHHUS.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JITMHBI CTOJIOWKA JKUJIKOCTH B
TEPMOMETPHUECKON TPYyOKE OT TeMIIepaTyphl.

HaGnronenne M3MEHEHUS BHYTpPEHHEH SHEPruu  Tela B  pe3ysbTare
TEIIoNnepeIaur ¥ padoThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEMJIOOOMEHA MPH CMEIIMBAHUU XOJIOJHOW M ropsuei
BOJIEI.

OmnpenencHue KOJINYECTBA TEIUIOTEHI, MOJIy4€HHOTO BOJIOH pH
TEIJI000MEHE C HAarPEThIM METAJUIMYECKUM IHJIHHIPOM.

Omnpenenenue yaenbHON TEIMIIOEMKOCTH BEIIECTBA.

HccnenoBanue nmpoiecca UCapeHHmsl.

OrnpezneneHre OTHOCUTEIBHOM BJIaKHOCTH BO3]lyXa.

Ornpenenenue yaeabHOM TEIUIOTHI TUIABJICHHUS JIb/1A.

Pa3nen 7. DiekTpuyeckue  MAarHUTHBIE SIBJICHHSI.
Onektpuzarus Tel. J[Ba poaa dJIEKTpUUECKHX 3apsaaoB. BzammonelcTBHE 3apsyKeHHBIX
ten. 3akoH Kynona (3aBUCHMOCTb CHJIBI B3aUMOJCHMCTBUS 3apSOKEHHBIX TEA OT BEJIWYHHBI

3apsAA0B U paCCTOAHUA MECKIY TeJ'IaMI/I).

Onexrpuueckoe nose. Hanpsx€HHOCTh 2nekTpuueckoro nosist. IIpuHnun cynepnosunuun
ANIEKTPUUYECKHX TOJIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTapHBIM JieKkTpudeckuid 3apsan. CrpoeHue
atoMa. [TpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUECKOIO 3apsaja.

ONEeKTpUUYECKUN TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKA. McTOUuHMKH
MIOCTOSIHHOTO ToKa. JIeWCTBUS 3JEKTPUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
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DNEeKTPUYECKUM TOK B JKHMJIKOCTSIX U ra3ax.

Onexrpuueckass uenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. CoIpoTHUBIIEHUE
IIPOBOJHUKA. YJIEJIbHOE CONPOTUBIEHHE BellecTBAa. 3akoH Oma ansd  yyacTka LEMH.
[TocnenoBarenpHOE U NApAJUIEIBLHOE COEINHEHUE POBOHUKOB.

PaboTa 1 MOITHOCTH ANIEKTpUYECKOTO ToKa. 3akoH Jlkoyns—JIeHma. DnekTpruueckue 1enu
Y TIOTPEOUTEIH FICKTPUUECKOH 3Heprun B ObITY. KOpoTKOE 3amMbIKaHue.

[ToctostHHbIE MarHuThl. B3amMopaelcTBME NOCTOSIHHBIX MAarHWTOB. MarHuTHOE TMOJIE.
MarnuTHOoe noJie 3eMJId U €ro 3Ha4eHHe 7151 )Ku3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe mnosie
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne IeKTpOMarHuToB B TEXHUKE. J[eMCTBHE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOABHUIATENb IOCTOSHHOrO ToKa. Mcmosib3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagess. SIBneHue snekTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHua.
OnektporeHeparop. CrnocoObl TOMy4eHUs OJIEKTPUUYECKOW DSHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DneKTpu3aIus TeJ.
JIBa pojia 31eKTpUUECKUX 3apsAA0B U B3aUMOJICHCTBUE 3apSyKEHHBIX TeJl.
Y CTpOoCTBO 1 IEUCTBUE SIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] UHTYKIIUSL.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI/IOB.
[TpoBOAHMKY ¥ TUAIIEKTPUKH.
MoenupoBaHe CUIIOBBIX JIMHUN JIEKTPUUYECKOTO TOJISI.
HcTouyHMKH IOCTOSIHHOTO TOKA.
JlericTBUA DIIEKTPUUYECKOTO TOKA.
. DNEKTPUUYECKUHN TOK B )KUIKOCTH.
. ["a30BBbIi1 pa3ps.
. I3mepeHue cuitbl Toka aMIepMeTpOM.
. I3mepeHue aneKTpruiecKoro HarpsKEeHUs: BOJIbTMETPOM.
. Peocrar u MarasuH conpoTHBIICHUH.

L O N U A WN R

T N S S Gy Sy
A W N R O

[EY
%]

. B3aumoieficTBie MOCTOSTHHBIX MAarHUTOB.

. MonenupoBanue HEeBO3MOKHOCTH pa3/IeIeHUs TIOJOCOB MarHUTa.

. MoniennpoBaHue MarHUTHBIX 10JI€H OCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MaruuTHoe noJie Toka. DIeKTPOMarHur.

. JlelicTBMEe MarHUTHOTO I0JI HA MPOBOIHUK C TOKOM.

. DIEKTPOABUTATENb OCTOSTHHOTO TOKA.

. UccrnenoBanue SiBIEHUS 2IEKTPOMArHUTHON HHAYKIIUH.

. OnbiTel @apanes..

. 3aBHCHUMOCTh HanpaBJICHUS WHIYKIIHOHHOTO TOKa OT YCIOBUH  €ro
BO3HUKHOBEHHS.

25. DIIEKTPOTEeHEPaTOp MOCTOSIHHOTO TOKA.

Jlabopamopusie pabomol u onvimot.

N N N NN P P P
A W N R O O N O

1. OmbIThl 1O  HAOIIOJEHUIO NIEKTPU3ALMH TeN  MHIYKLUHUEH U TpH
COIIPUKOCHOBEHUHU.

2. Hccnenosanune NEUCTBUS  DJIEKTPUYECKOTO NOJIsl HAa IPOBOJHUKHU u
JTUDIIEKTPUKU.
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COopka u mpoBepka pabOTHI TEKTPUUECKOH SN TOCTOSHHOTO TOKA.
W3MepeHue u peryJaupoBaHUe CHIIbI TOKA.
N3mepenue u peryampoBaHue HaPsKEHUS.

o v AW

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, MAYIIETO YEPe3 PE3UCTOP, OT CONMPOTUBIICHUS
pe3UCTOpa U HAIPSKEHUS Ha PE3UCTOPE.
7. OmnbITel, JEMOHCTPUPYIOLIUME  3aBUCUMOCTb  3JEKTPUUECKOIO  CONPOTHUBIICHUS
IIPOBOJIHMKA OT €r0 JUIMHBI, IIJIOIIAIU IIOTIEPEYHOIO CEYEHUS U MaTepHuaa.
8. IlpoBepka IpaBuiia CJOXEHUS HANPSHKEHUW IPU IOCIECIOBATEIBHOM COCIMHEHHUU
JBYX PE3UCTOPOB.
9. IIposepka mpaBuiia 1Sl CUJIbI TOKA IIPHU MAPAJUIEIIBHOM COCIMHEHUHU PE3UCTOPOB.
10. Ompenenenue paboThl ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.
11. Onpenenenue MOIITHOCTH JJICKTPHUIECKOTO TOKa, BBIJIEIISIEMOI Ha
pe3ucrope.
12. MccnenoBannue 3aBUCHMOCTH CWJIBI TOKA, MAYILIETO 4epe3 JIAMIIOYKY, OT
HaIlpsKEHUs Ha HEW.
13. Onpenenenue KII1/I narpeBarens.
14. VccrnenoBaHre MarHUTHOTO B3aMMO/IEHCTBUS ITOCTOSIHHBIX MarHUTOB.
15. N3yuenue MAarHUTHOTO OJISA MTOCTOSTHHBIX MarHuToOB nmpu  ux
00bEIMHEHNUH U Pa3ICTICHUH.
16. MccrnenoBanne AeMCTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3AUMOJICHCTBHS KATYIIKH C TOKOM U
MAarHuTa OT CHJIbI TOKa U HAIPABIICHUs TOKA B KaTyIIIKE.
18. M3ydeHne NeiCTBUSI MATHUTHOTO MOJISL HA IPOBOJAHUK C TOKOM.
19. KoncTpyupoBaHue v U3y4eHue padOoThI SJIEKTPOIBUTATEIIS.
20. U3mepenue KII]] anekTpoiBUraTeibHON YCTAHOBKH.
21. OnBITBl MO HCCIAEAOBAHUIO SIBJICHUS 3JCKTPOMAarHUTHOW WHAYKLIHMH: HCCIEI0BaHUE
W3MEHEHNW 3HAYE€HMSI M HANPABJICHNS UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pasnen 8. Mexannuyeckue aBJICHUS.

Mexanuueckoe aBukeHHE. MarepuanbHas Touka. Cucrema orcdyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBW)KEHHUs. PaBHOMepHoe mnpsMoJsiMHEeWHOoe JBwkeHue. HepaBHOMepHOE
npsMoMHENRHOe JBMKeHue. CpeiHsss U MICHOBEHHAas CKOPOCTh Tejla IMPU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOoyckopeHHOE TpsiMosiMHEHOe ABkeHne. CBoOoaHoe nageHue. OnbIThl
lanunes.

PaBHOMepHOEe nBMkeHHe MO OKpyxHOcTu. [lepmon m yacrota oOpamieHus.

JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMuTenbHOE YCKOPEHHE.

IIepseiit 3akoH HerotoHa. Bropont 3akon HetotoHa. Tperuit 3akon Herotona.
IIpuHUHMI CYynIEpIO3ULIMU CUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CHiIa TPEHUS CKOJIBKEHUS, CHUJIa TPEHUs
IIOKOs1, APYTUE BUABI TPCHUS.

Cuna TsOKECTM M 3aKOH BCEMHMPHOIO TATOTEHHS. YCKOpEHHE CBOOOJHOIO MajeHusl.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTe. HeBecoMocTs n
[IEpPErPy3KHU.

PaBHOBecue mMaTepuanbHO Touku. AGComoTHO TBEPAOE Teno. PaBHOBecHe TBEpAOTO Tena
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C 3aKpEIUIEHHON OChIO BpallleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3amenenue umnynbca. Mmnynsc cuibl. 3aKOH COXpaHEHUS HWMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa CUIl TsDKeCTH, Yynpyroctd, TpeHus. CBsi3b
sHeprun u paboTel. [loTeHnManbHAsS SHEPrHsl Tena, MOAHATOTO HAJl MOBEPXHOCTHIO 3EMIIH.
[ToreHunanpHas 3HEprus c:xarod npyxuHbl. Kunerndeckas sneprus. TeopeMa 0 KWNHETUYECKOU
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPIHH.

Jemoncmpayuu.

1. HaOGmroneHue MeXaHU4eCKOro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEl OTCUETA.

2. CpaBHeHME NIyTell M TpPAEKTOPUM IBUKEHMSI OJHOTO M TOrO K€ Tela
OTHOCHTEJIBHO PAa3HBIX TN OTCYETA.

N3mepenne cKopoCTH U YCKOPEHHUs TPSMOJIMHENHOTO JBU>KCHHUSL.
HccenenoBanue npru3HaKkoB paBHOYCKOPEHHOTO JABUKECHHUS.

HaOnroneHnue qBM>XEHUS TeNa M0 OKPYKHOCTH.

o v kW

Habntonenne MexaHn4ecKuX sIBJICHUM, IPOMCXOAAIIUX B CHCTEME OTCUETA

«Tenexka» npu €€  paBHOMEPHOM U YCKOPEHHOM JIBIDKEHUHT

OTHOCHUTENIbHO KabuHeTa (QU3HKH.

7. 3aBUCHMOCTb YCKOpPEHHUS Tejla OT MacChl Tejla U JACWCTBYIOIIEH Ha HEro CHUJIBL

8. HaOnronenue paBeHCTBa CHII IPU B3aUMO/ICHCTBUH TEIL.

9. l3meHeHue Beca Tesa MIPU YCKOPEHHOM JIBHXKEHUU.

10. Ilepemaua nMiynbca py B3aMMOJICHCTBHH TEJL.

11. TIpeoOpa3oBaHus YJHEPTUU NTPH B3aUMOJICHCTBUHU TEI.

12. CoxpaHeHHe UMITYJIbCA IPU HEYIPYTOM B3aUMOCHCTBUU.

13. CoxpaHeHHe UMITYJIbCa MPU a0COIOTHO YIIPYTrOM B3aWMO/ICHCTBHU.

14. HaGmroieHne peakTUBHOTO IBIKEHUSI.

15. CoxpaHeHHe MEXaHMYECKOW SHEPTHH ITPU CBOOOTHOM TaICHUH.

16. CoxpaHeHUE MEXaHUYECKOI SHEPrUU IPU IBUKEHUHU TeJa MO ACHCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomot u onvimol.

1. KoHcTpyupoBaHMEe TpakTa JUisl pa3srOHa U JaJbHEHIIEr0 PaBHOMEPHOrO JABWXKEHUS
LIapUKa UJIU TEJIEKKH.

2. OrmpeneneHue cpeAHE CKOPOCTU CKOJIbKEHHUS Opycka WM ABWXKEHUS LIapuKa 0
HAaKJIOHHOM IUIOCKOCTH.

3. OmpexneneHue yCKOpPEHHUsl Tejla IMPU PABHOYCKOPEHHOM JBM)KEHUHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBIKEHUU 0e3
HavyaJibHOUN CKOPOCTH.

5. IlpoBepka THUIOTE3bl: €CIUM MPU PABHOYCKOPEHHOM [BIDKEHHUH O€3 HaudaibHOU
CKOPOCTH IIyTH OTHOCSITCA KakK psAJd HEYETHbIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

6. HccnenoBaHue 3aBUCHUMOCTH CHJIbI TPEHHUS CKOJBXEHUS OT CHJIBI HOPMAJILHOTO
JTaBJICHUSI.

7. Omnpenenenue kodhduireHTa TPEHUS CKOIBKEHUS.

8. Omnpenenenune kECTKOCTH IPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHS TPH PABHOMEPHOM JBIDKCHHUH Tela IO

TOPU30HTAIBHOM TTOBEPXHOCTH.
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10. Onpenenenue pabOTHI CHIIBI YIPYrOCTH NpU THOAbEME Tpy3a C HCIOJB30BAHHEM
HEIOABUYKHOTO U MOJABMKHOIO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS] SHEPTUM.

Pazgen 9. Mexanuyeckue KojiefaHusA U BOJTHBI.

Konebarenpaoe nBmwxenne. OCHOBHBIE XapaKTEPUCTHKH KOJeOaHMIA: MEPUOJ, 4acToTa,
amMIMTyna. Marematndeckuil W NPYKWHHBIA MasTHUKA. [IpeBpamienue sHepruu npu
K0J1e0aTeIbHOM JIBIKCHUH.

3aryxatommue KojeOaHus. BeiHyKaeHHbIe KosieOanus. PesoHanc. MexaHHUECKUE BOJIHEI.
CpoiicTBa MexaHM4ECKUX BOJIH. [Ipo/10sibHBIE U ONIEpeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHn4YeCcKHe BOJHbI B TBEPOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa M BeIcoTa ToHa. OTpakeHue 3Byka. IHQpa3Byk U yinbTpa3ByK.

Jemoncmpayuu.

Habmonenue xosiebanuii Ten 1moja AEWCTBUEM CHIIBI TSDKECTH U CHIIBI YIPYTOCTH.
Habmronenue xosnebanuii rpy3a Ha HUTH U Ha NIPYKUHE.

HalGnronenue BRIHYKACHHBIX KOJIEOAaHUHN U pe30HAHCA.

Pacrnipoctpanenuie npoA0abHBIX U TOTIEPEYHBIX BOJIH (HA MOJIEIN).

Habntoienue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

oA wWwN e

AKYCTHYECKHUI PE30HAHC.
Jlabopamopnuie pabomut u onvimol.
1. Omnpenenenue YaCTOThI U Tepuoja KoJIeOaHu MAaTeMaTH4eCKOro
MasITHUKA.
Omnpenenenre 4acTOThl M IEpro/ia Koyie0aHui MPY>KMHHOTO MasgTHUKA.
HccnenoBanue 3aBUCUMOCTH NepHoa KojaeOaHU MOIBEIIEHHOTO K HUTH Ipy3a OT
JUIMHBI HATH.
4. UccnenoBaHue 3aBUCUMOCTH Mepro/ia KoyeOaHUi MPYyKUHHOTO MasSTHUKA OT MaccChl
rpysa.
5. ITlpoBepka HE3aBUCHUMOCTH IMepuoja KoJieOaHW Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.
6. OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh nepuoja KoJIe0aHu
MPYKUHHOTO MAasiTHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPYKUHBI.
7. V3mepenue yckopeHHs CBOOOHOIO MaJCHUSI.
Paznen 10. DiiekTpoMarHuTHoOE 1MoJie ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.
DIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOICTBA 3JIEKTPOMArHUTHBIX
BOJiH. [lIkana 351eKTpOMarHuTHBIX BOJIH. VCII0Ib30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBS3U.

DnekTpoMarauTHas npupoaa cBera. CKOpocTh cBeTa. BoJHOBBIE CBOWMCTBA CBETA.

Hemoncmpauuu.

1. CBoliCTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopuwvie pabomol u onvimot.

1. HW3ydeHue CBONCTB 3IEKTPOMATrHUTHBIX BOJH C MMOMOIIBI0 MOOMIBHOTO TeedoHa.

Pa3nen 11. CBeToBbBIE SIBJICHHS.

JlyueBas moxenb cBera. Mcrounuku cBeta. lIpsmosmHeliHOE pacnpOCTpaHEHHE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkasno. 3akOH OTpaKE€HHUs CBETA.

[Ipenomiienne cBera. 3aKoH mpenomiieHus cBeTa. [loaHOe BHYTpeHHee OTpaK€HUE CBETa.

Hcnonp30BaHue MOJTHOTO BHYTPCHHECTO OTPAKCHUA B OIITUYCCKUX CBCTOBO/IAX.
11



JIunza. Xox nyueit B nmH3ze. Omnrtuyeckas cucrema (oToamnmapara, MHUKPOCKONAa U
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. baM3opykocTs U JanbHO30PKOCTb.
Paznoxenne 6enoro ceeta B ciekTp. OnbiTel HetoroHa. CokKeHne CeKTpaabHbIX IBETOB.

Jucnepcus ceera.
Jemoncmpayuu.

L 00NV A WN R

[IpssMOoMHENHOE PAaCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Toyuenune n300paskeHUH B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.

OnTHyeckuii CBETOBO/.

Xox nydeli B coOuparolei JInH3e.

XoJ Jydell B paccenBaroleH JINH3E.

[Tonyuenue n3o0pakeHU ¢ TOMOIIBIO JIUH3.

[punnun aeicteus poToannapara, MUKpOCKOTa U TEJIECKOIA.

10. Mopens riasa.

11. PaznoxeHne Georo cBeTa B CIEKTP.

12. Tlomyuenue 6eoro CBETa IMPH CI0KEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimol.
1.
2.
3.

N o u s

HccnenoBanne 3aBUCHMOCTH yIJla OTPa)K€HUsI CBETOBOTO JIyda OT YIJIa MaJIeHUs.
N3yueHne xapakTepUCTUK N300pakeHUs IPEIMETA B INIOCKOM 3€pKale.
HccnenoBanue 3aBUCHMOCTH Yrila MPEIOMIICHHS CBETOBOTO JIy4a OT yIJla aJieHHs Ha
I'PaHUIIE «BO3LyX—CTEKIIO».

[TonydyeHune n300pakeHUI C TOMOIIBIO COOUPAIOIICH JTMH3BI.

Omnpenenenre POKYCHOTO PACCTOSTHUS U ONITHYECKOU CHJTBI COOMPAFOIICH JTMH3HI.
OnBITHI 110 pa3IokKEHUIO OEJI0ro CBETa B CHEKTP.

OnpITHl 10 BOCTIPUSATHIO IIBETa MPEAMETOB NMPU MX HAOMIOACHUM Yepe3 LIBETOBbIC
(UITBTPBHI.

Pasznen 12. KBauroBbie siBJICHHS.

Omneitel Pe3epdopaa m mianerapHas mMojenb atoma. Mojaens aroma bopa.
Hcnyckanue u nornoiieHue ceera atomom. KBantel. JInHeiuarbie CieKTphI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-u3nydeHus. CTpoeHHE aTOMHOIO sapa.
Hyknonnas mopaenbp aromHoro sapa. M3otomsl. PaawoaktuBHbIe npeBpamenus. [lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakiuu. 3aKOHBI COXPAHEHHS 3aps0BOI0 U MacCOBOTO YMCE. DHEPTHUs CBSI3U
aToMHBIX siep. CBsi3b Macchl M SHEprud. Peaknuu cuHTE3a W AeleHus saep. VICTOYHHMKH
sHeprun CoJIHIIA U 3BE3I.

Snepnas suepretuka. JleficTBUS paAMOaKTUBHBIX U3TyYEHHUH HA )KUBBIE OPraHU3MBL.

Jemoncmpayuu.

o vk wnN e

CrieKTpsl N3ITy4eHHs U NOTJIOIEHUS.

CrieKTpsl pa3IMYHBIX I'a30B.

CrnexTp BoJopoa.

Habnronenue TpekoB B kamepe BunbcoHa.

Pabora cuéTurka HOHU3UPYIOIUX U3ITydEHUH.

Perucrpanus usinydeHus NpUpOIHBIX MUHEPAJIOB U IIPOJLYKTOB.

Jlabopamopusie pabomul u onvimot.
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Habnroenue CIUIONIHBIX U TMHEWYATHIX CIIEKTPOB U3ITYUCHHSL.
HccnenoBanue TpekoB: U3MEPEHHME SHEPIUM YACTHUIBI IO TOPMO3HOMY IYTH (I10
¢dororpadusim).

3. HW3mepenue paguoaktuBHOTO (poHA.

IHoBTOpPUTEILHO-0000 1AM MOTYJIb.

[ToBTOpHUTENBHO--0000MIAOIIMI  MOAYJIb MpPEJHA3HAYEH Ui CHUCTEMaTH3alud WU
00001IeHNsT IPEAMETHOTO COJICPIKAHMUS U OTIBITA JIESITEILHOCTH, MPHOOPETEHHOTO MPHU U3YYCHUN
BCCTO Kypca (1)I/ISI/IKI/I, a TaKKC 1A MOATrOTOBKH K OCHOBHOMY IOCyJAapCTBECHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeaMET.

[Ipy wu3ydeHMM JAHHOTO MOZIYJS PpPEANU3YIOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX oOOecrmeunBaeTcs JOCTIKEHHE TPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Has
I'paMOTHOCTh: OCBOCHHMEC HAYYHBIX MCETOHOB MCCIICAOBAHUA

SIBJICHUH npupoabl M TCXHUKH, OBJIAACHHUEC YMCHUAMU OOBSICHATH (1)1/13qu01<1/1€ SABJICHUS,
MNPpUMCHAA  MOJIYYCHHBIC 3HaHHW:A, peliaTtb 3aJadd, B TOM UYHUCJIC KAYCCTBCHHBLIC U
OKCIICPUMCHTAJIBHEIC.
[IpyHIHMNMAIBHO NEATEIBHOCTHBIN XapaKTep AAHHOTO pa3jiena peaau3yercs 3a CYET TOro,
qTo o6yqa}011mecs[ BBITIOJIHAIOT 3alaHsA, B KOTOPBIX UM IIPECAIaractcs:
Ha OCHOBC IOJTYUYCHHBIX 3HAaHUH pacmmo3HaBaTb U HAYYHO OOBICHITH q)HSI/IquKI/Ie SIBJICHUS
B OKPYKAIOIIEW NPUPOJE U MIOBCETHEBHON KU3HM;
HCII0JIB30BaTh HAYYHBIC MCTOABI UCCIICAOBAHUA (bHSI/IquKI/IX SIBJIeHPIfI, B TOM 4YHCJIE OJIA
IIPOBEPKHU I'MIIOTE3 U MOTYYCHHS TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh HaydyHbI€ OCHOBBI HamOoOJIee BaXXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHUH,
HaIpuMep, MPaKTUYECKOr0 MCIOIb30BaHMs Pa3JIUYHbIX HCTOYHUKOB DHEPIUH Ha OCHOBE 3aKOHA
IIPEBPALIEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB DHEPIUH.

IIJTAHUPYEMBIE PE3YJIbTATDI OCBOEHUA ITPOI'PAMMBbI 11 (0)
POU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

Wsyuenre (QU3MKM Ha YpPOBHE OCHOBHOTO OOINEr0 OOpa3oBaHWs HalpaBjieHO Ha
JOCTHXKEHHE JIMYHOCTHBIX, METAIPEMETHBIX U IIPEIAMETHBIX 00Pa30BaTEIbHBIX PE3YIILTATOB.
B pesynbrare wusydenus (U3MKA Ha YPOBHE OCHOBHOIO 00LIEro oOpa3oBaHHs Y
o0yyaromerocst 0yayT chOpMUPOBAHBI CIIEAYIOIIUE IMYHOCTHBIE PE3YIIBTATHI B YACTH:
e 1) NaTPHOTHYECKOT0 BOCHHUTAHMS:
e — IIPOSIBJICHUE UHTEPECA K HCTOPUM ¥ COBPEMEHHOMY COCTOSTHUIO POCCHICKON (PU3MUYECKOM
HAYyKU;
e —IIEHHOCTHOE OTHOIIEHHE K JOCTIKEHUSIM POCCHHCKUX YUEHBIX--(DU3HKOB;
e 2) rpaskIaHCKOro M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:
e — FOTOBHOCTH K aKTHBHOMY yYaCTHIO B OOCYKIECHHH OOIIECTBEHHO 3HAUYMMBIX M 3THUECKUX
npo0JIeM, CBS3aHHBIX C MPAKTHYECKUM TIPUMEHEHHEM JTOCTHKEHUHN (DH3HUKH;
e — OCO3HAHWE BAKHOCTU MOPAJIBHO--OTHYECKHMX MIPUHIIUIIOB B JEATEILHOCTH YUEHOTO;
e 3)3CTEeTHYECKOr0 BOCIUTAHUS:
e — BOCIPHATHE ICTETUYECKUX KAYECTB (PM3MUYECKOM HAyKH: €€ TapMOHHYHOIO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHHYHOCTH;
e 4) HEHHOCTH HAYYHOI'O MO3HAHMSI:
e — OCO3HAHHE IEHHOCTH (PUMYECKOM HAayKW KaK MOIIHOIO MHCTPYMEHTA IO3HAHHUS MHpA,
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OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaXKHEHUIIEH COCTABIIAIOLICH KYJIbTYpBI;

e — pa3BHUTHE HAYYHOM JIOO03HATEIHLHOCTH, HHTEPECA K HCCIIE0BATEIbCKON AEATEIBHOCTH;

e 5) ¢popMupoBaHNs KYJAbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0J1ar0NnoIyYH:

e — OCO3HaHHE LEHHOCTH 0e30MacHOro oOpas3a XM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTH IpaBUi O€30IacCHOro TMOBEACHMUS Ha TpaHCIOpTe, Ha Joporax, ¢
ANIEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B JIOMAILIHUX YCIIOBHUSX;

e — chOpMHUPOBAHHOCTH HABBIKA peQIIEKCHU, MPH3HAHNE CBOETO IMpaBa Ha OMIUOKY M TaKOTO
K€ IpaBa y APyroro 4ejoBeKa;

e 6) TpyI0BOI0 BOCIUTAHMS:

e — aKTMBHOE€ y4yacTHE€ B PELICHUM MPAKTUYECKUX 3aJad (B paMKax CeMbH, 00pa30BaTEIIbHOMN
OpraHM3aluy, Tropojaa, Kpas) TEXHOJOTUYECKOH H
COLIMAJILHOW HAIPaBJIEHHOCTH, TPEOYIOLIUX B TOM YKCIEe U (PU3NUECKUX 3HAHUI;

e — UHTEpEC K MPAKTUYECKOMY U3YUEHHIO TPOPeCcCcHii, CBA3aHHBIX C (PU3HKOM;

e 7)3K0JOrM4eCKOro BOCIIUTAHMSI:

e — OpHEHTalMs Ha NpUMEHEHHEe (U3NYECKUX 3HAHUM Ui pelleHds 3ajad B 00yacTu
OKpYXarollleld Cpefpl, IUIAHUPOBAHUS MOCTYNKOB M OLICHKHM HMX BO3MOXKHBIX MOCIEACTBUN
JUISl OKPYKArOILIEn Cpeibl;

e — OCO3HaHME MI0OATHFHOTO XapaKTepa KOJOTUYECKUX MPOOIeM U MyTell UX pelieHus;

e 8) ajanTanMu K U3MEHSIOLIUMCS YCJI0OBUAM CONMATBHON U NPUPOAHOH Cpebl:

e — MOTpeOHOCTh BO B3aUMOJCHCTBUM MpU BBINOJHEHUH HCCIEIOBAaHUI M TMPOEKTOB
(bu3n4ecKoi HallPaBJICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JPYTHX;

e — TIOBBINICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IEeSITeIbHOCTB;

e — moTpeOHOCT, B (OPMHPOBAHUM HOBBIX 3HAHWNA, B TOM 4YHCJIEC (POPMYIHPOBATH HJICH,
TIOHATHS, TUTIOTE3BI 0 (PU3UYECKUX 0OBEKTaX U SIBICHUSIX;

e — OCO3HaHHE JACPUIIUTOB COOCTBEHHBIX 3HAHWN W KOMIIETCHTHOCTEH B 00J1acTH (DU3UKH,

e — IUIAHMPOBAHHE CBOETO PA3BHUTHS B MPHOOPETCHUN HOBBIX (PM3MUCCKUX 3HAHHIA;

e — CTpEMIICHUE aHAJIM3UPOBATH U BBISIBIISATH B3aUMOCBSI3H MPHPOJIBI, OOIIECTBA U SKOHOMHUKH,

B TOM 4HCJIE C HCIIOJIB30BAHUEM (1)I/ISI/I‘IGCKI/IX 3HaHPII>i;

e — OICHKa CBOHUX HeﬁCTBHﬁ C y‘IéTOM BJIMSAHUSA Ha OKPYXAKOIIYHO Cpeay, BO3MOIKHBIX
rJ100aIbHBIX HOCHCHCTBHﬁ.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynpraTe ocBOoeHHS mporpaMMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuatomierocsi OyayT cOpPMUPOBAHBI MeTanpeIMeTHbIe Pe3yJabTaThl,
BKJIIOUAIONIME TMO3HABaTeNIbHbIE YHHUBEpCadbHbIE Yy4yeOHblE MAEWCTBUS, KOMMYHHKATHBHBIC
yYHHUBEpCalIbHbIE y4eOHbIE IEHCTBUS, PETYISTUBHBIC YHUBEPCAIbHbIC yIeOHbIE T1eHCTBUS.

Ilo3naBaTenbHBbIC  yHHBepCaJbHble  Yy4eOHble  [ICHCTBHA

Ba3oBble jJornueckue aeiicTBUA:

¢ BbBIABJIATH U XapaKTECPU30BaATh CYHICCTBCHHLIC IIPU3HAKU 00BEKTOB (HBHCHHﬁ);
¢ YyCTAaHABJIMBATb CyIJ.ICCTBCHHBIfI IMPpU3HAK Knaccn(bmcaunn, OCHOBAHUA OJIA 0606II_ICHI/I$I
" CpaBHCHUS,
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BBISBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMaTPUBAEMBIX (haKTax, NAaHHBIX U
HAOIIOJICHUSIX, OTHOCSAIINXCS K (PHU3UIECCKUM SIBIICHUSIM;

BBIABJIATL IMPUYMHHO--CICACTBCHHLIC CBA3U IIPpU H3YYCHHUU (1)I/I3I/I‘-IGCKI/IX SIBJICHUN U
mponeccoB, JAcjaTb BbIBOAbI C HCHOJB30BAHUCM MAOCAYKTUBHBIX W HWHAYKTHBHBIX
YMO?:aKJHO‘-IeHHﬁ, BBIABUI'aTh T'UIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/IT-IGCKI/IX BCJINYNH,
CaMOCTOSITEIbHO ~ BBIOMpATh CIOcOO pemieHus y4eOHOW (HU3MUEcKOW 3amadu
(cpaBHEHHE HECKOJIbKMX BAapUAHTOB pELICHHs, BBIOOp Hamboyiee MOIXOMAALIETO C
Y4ETOM CaMOCTOSATEIbHO BbIACICHHBIX KPUTEPUEB).

ba3oBble ucciaeg0BaTeabCKHE J€iiCTBUS.

KCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIHCKANA MHCTPYMEHT ITO3HAHNS,

MPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAaHY ONBIT, HECIOXKHBIN
(bU3UYEeCKUi HIKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3UIECKOTO SBIICHUS;
OIIEHMBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIIUIO, MOTYICHHYIO B XOJE
WCCTIE0BAHUS UIIH DKCTIEPUMEHTA;

CaMOCTOSITENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 1O  pe3yibTaTam
MIPOBEIEHHOTO HAOJIO/IEHUS, OTIbITA, UCCIIEIOBAHMS;

MIPOTHO3WPOBATh BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (HU3UIECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh MIPEANOJIOKEHHS 00 MX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAX.

PadoTa c undopmanmeii:

MPUMEHSTh Pa3JIMYHBIE METOIBI, HHCTPYMEHTHI M 3alpoChl TPH TIOUCKE M OTOOpE
nH(pOpPMaLUY WIH JaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (u3nueckoit 3a1a4u;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3IUYHBIX
BUJIOB ¥ (POPM TpeACTaBICHUS;

CaMOCTOSITEJIPHO BBHIOMPATh ONTUMAJIBHYIO (OPMY TpEACTaBICHHS HHGOPMAIMU |
WUTIOCTPUPOBATh pellaeMble 3aJaydl HECIOXHBIMU CXEMaMH, JuarpamMmMmaMu, WHOMU
rpaduKoi U UX KOMOMHAIUSIMHU.

KomMMyHMKaTHBHBbIE YHHBEpPCaJbHbIe YUeOHbIe 1eCTBUS:

B XoJe OoOCyxkIeHHs y4yeOHOro Marepuala, pe3yJlbTaToB JabopaTOpHbIX paboT u
MIPOEKTOB 3aJ]aBaTh BOIIPOCHI [0 CYIIECTBY 00CYK/1aeMOil TeMbI U BBICKAa3bIBaTh UJICH,
HalleJICHHbIE Ha pellieHre 3aauu U MoJIep KaHue O6J1aroxenaTeIbHOCTH OOIIeHNUS;

COMOCTAaBJIATh CBOM CYXKICHHS C CYXKJICHUSAMH JPYTMX YYaCTHHKOB JIMAJIOra,
O0OHapy)KMBaTh Pa3JINIKE M CXOJCTBO MO3UIIHIA;

BBIpaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOJIMYHO  TMPEIACTABIATh  PE3YJbTaThl  BBIMIOJHEHHOTO  (PM3MYECKOTO  OTIBITA
(3KCrIepuMeEHTa, UCCICI0BAHUS, IIPOCKTA);

MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIAYaJIbHOW pabOTHI
IIPH PEIICHUHA KOHKPETHON (DU3HUYECKOM MPOOIIEMBI;

MPUHUMATh IEIM COBMECTHOH JeATeIbHOCTH, OPraHHW30BBIBATH JCHCTBHS IO €€
JOCTHIKEHHIO: PACHpeeNATh POJid, 00CYKIaTh MPOLIECCHl M PE3YIbTaThl COBMECTHOMN
paboTel, 000011aTH MHEHHSI HECKOJIBKUX JTIO/ICH;

BBITIONIHATh CBOIO 4acTh pabOThI, JOCTUTas KAa4eCTBEHHOTO pe3ylbTara MO CBOEMY
HaMpPaBJICHUIO U KOOPJUHUPYS CBOU ACUCTBUA C APYTUMHU UJICHAMU KOMAaH/IbI,
OIICHMBATh KayecTBO CBOEro BKJIaga B OOMUH TMPOAYKT TIO KPHUTEPHUSM,
CaMOCTOSITENILHO CPOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOJICHCTBHSL.
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PerJIﬂTI/IBHbIe YHUBEPCAJIBHBIC yqeﬁnble aelcTBuA

CaMoopraHmaunﬂ:

BBISIBJISATH NMPOOJIEMBbI B KU3HEHHBIX U y4EOHBIX CUTyalMsIX, TPEOYIOIIHNX

JUTS pereHust PU3NISCKUX 3HAHUH;

OPUCHTHUPOBATLCA B PA3JIMYHBIX MMOAXOAAaX IMPHUHATHA pemeHHﬁ (I/IHIII/IBI/IIIyaJII)HOG,
MPUHATHE PEILIEHUs B TpyIIIe, IPUHIATHE PELLIEHUN TPYNION);

CaMOCTOSITEIIBHO COCTaBJISITh AITOPHTM PEHICHUS (U3UYECKO 3a1aud WM TUIaHa
UCCIIEIOBAHUS C YYETOM HMEIOIIMXCA PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTUPOBATh MpPEJIaracéMble BApUAHTHI PELLICHUI;

JieNiaTh BIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬁMOKOHTpOJIb, IMOLMOHAJILHBINA MHTEIJIEKT:

JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYyalllu U MpeAararh jiaH e€ U3MEHEeHNUs;

OOBSACHATh MPUYMHBI JOCTHKEHUS (HENOCTH)KEHHS) pe3yJbTaTOB JAESITEeIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBHI B JAEATEIHHOCTD (B TOM YMCJE B XOJ BBIIOJHEHUS (HU3ZHYECKOTO
UCCIIEIOBAaHUSl WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHUBLIUXCS
CUTYaIU}, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTE;

OIICHUBATh COOTBETCTBHE PE3y/bTaTa IIeJI U YCIOBUAM;

CTaBUTh ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIopa WM JIUCKYCCHUM Ha Hay4yHYIO
TEMY, IOHMMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

MpU3HaBaTh CBOE MpaBO Ha OIMMOKY MNpU pemeHuu (GU3NYECKUX 3a7ad WiId B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MTPABO APYTOro.

INPEAMETHBIE PE3YJIbTATbBI

K koHniy oOyuenus B 7 kjiacce mpeAMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

WCIOJIb30BAaTh MOHATHS: (uU3MuUecKue M XUMUYECKHe SBJICHHs, HaOIoAeHue,
JKCIEPUMEHT, MOJENb, TUIIOTe3a, eAWHUIBI (PU3UUECKUX BEJIMYMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHMS BemlecTBa (TBEpJOE, KHUAKOE, razoo00pa3Hoe), MEeXaHUYECKOe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEpHOE, NPSIMOJMHEHHOE),  TpaeKTOpHusi,
paBHOAEWCTBYIOIIAs cuia, aedopmanus (ynpyras, IUIacTUYECKasi), HEBECOMOCTD,
COOOIIAOIINECS COCY/IbI;

pasnuuath sBieHus (aud@ysus, TemIoBoe ABMKEHNUE YaCTHUI] BEIeCTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBIDKEHUE, WHEPIIMs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCHhIO BpallleHHs, Mepenada AaBlICHUS TBEPIBIMU
TeJIaMH, KUAKOCTAMU U Ta3aMH, aTMOc(epHOe TaBJieHHE, TUIABaHKE T, IPEBPaICHHUS
MEXaHUYECKOM SHEePTUr) M0 OTIMCAHUIO UX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GUZNYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSIBIIEHUE U3YYCHHBIX (U3NYECKUX SBICHUI B OKPYKaIOIEM MHpE, B
TOM uucie (Qu3NYecKue SBICHHUS B MPUPOJIE: MPUMEPHI ABWKEHUS C Pa3IMYHBIMU
CKOPOCTSIMU B >KMBOM M HEXKHUBOW NPHUPOJE, NEHUCTBHE CHJIbI TPEHUS B MPUPOJE U
TEXHUKE, BIHUSHHE aTMOCHEPHOTO NaBJICHHUS HA >KUBOM OpraHusM, IIaBaHUE PbIO,

pbrdaru B TEJIC YCJIIOBCKA, IMPU O3TOM HNEPECBOAUTL IMPAKTUYCCKYHO 3a1a4dy B y‘ICGHyIO,
16



BBIJICJIATD CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (PU3UUECKUX SBICHUN;

OTIMCBHIBATH U3YYEHHBIC CBOMCTBA TeN U (PU3MUECKHUE SBJICHUS, UCIOIB3Ys (PU3HUECKHUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, IyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYIOCTH, CHJIA TSDKECTH, BEC Te€la, CHIa TPEHHSA, [aBJICHHE
(TBEpIOro TENa, XUAKOCTH, Ta3a), BBHITAJKUBAIOUIAs CHJA, MEXaHHYecKas paboTa,
MOIIHOCTh, IIJICYO CHJIB, MOMEHT CHJIBI, KOX(P(HIMEHT TIOJIEe3HOTO JEHCTBUSA
MEXaHHU3MOB, KUHETHUYECKasi U MOTEHLMAJIbHAS AHEPIusi), NPU ONUCAHUHU MPaBUIBHO
TPAaKTOBaTh (DU3WYECKUU CMBICI HCIIOJB3YEMBbIX BEIMYMH, HX OO0O03HAUYCHUS U
eIMHUIBl (PU3MYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,

CBSI3BIBAIOIINE JAHHYIO (U3MYECKYIO0 BEJIMYMHY C APYTMMH BEJIIMYMHAMHU, CTPOUTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKHE SIBICHUS U TPOIECCHI, HCIOIb3YS
TpaBUJia CIOKEHHUS CUJI (BJOJL OJHOM mpsimMoii), 3akoH ['yka, 3akon [lackains, 3akoH
Apxumena, mpaBuiIo paBHOBecHs pblyara (0J0ka),

«30JI0TO€ MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHSI MEXAaHUYECKOW SHEPTUH, NPy 3TOM
JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA W 3allMCHIBaTh €r0 MaTeMaTH4YeCcKoe
BBIPAKECHUE;

OOBIACHATh (DU3MYECKUE SIBIICHUS, TMPOIECCHI W CBOWCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTEpa: BBIABIATH MPUYHMHHO -
-CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 TOTMUECKHX IIaroB ¢ OMmopoi Ha 1—
2 W3y4eHHBIX CBOICTBAa (U3MYECKHX SBIEHUHN, (QUINYECKUX 3aKOHA  HWIH
3aKOHOMEPHOCTH;

pemaTrh pacy€THBIE 3amadyd B 1—2 NEWCTBHS, WCIONB3yS 3aKOHBI W (OPMYIIHI,
CBS3bIBAIOIINE (DU3MYECKHE BEIWYMHBI: Ha OCHOBE aHajiW3a YCIOBHS 3aJadud
3alUChIBATh KPATKOE YCJIOBHUE, TOJICTABIATH (DU3MYECKHUE BEIMYUHBI B (POPMYIBI U
MPOBOJIUTH PACU€Thl, HAXOJUTHh CIPABOYHBIC JAHHBIC, HEOOXOJUMBIC IS PEIICHUS
3a/1a4, OIICHUBATh PEATUCTHYHOCTD TOJIYUeHHOU (PU3NYECKON BETUIMHBI,
pacro3HaBaTh TPOOJIEMBI, KOTOpPbIE MOXKHO pEIIUTh TPHU TMOMOIIHA (PU3UUECKUX
METOJIOB, B OIIMCAHUU HCCICAOBAHMS BBIACISATh IPOBEPSEMOE MPEANOJIOKEHUE
(rumote3y), paszauyaTh W HWHTEPHPETUPOBATH IOJYyYEHHBIH pe3ynbTaT, HaXOJIUTh
OIMOKH B XOJI€ OTIBITA, JICJIaTh BBIBOJBI ITO €r0 PE3yJbTaTaM;

MIPOBOJIUTH OIBITHI IO HAOTIOACHUIO (U3MYCCKUX SBJICHUN MU (DU3NUECKUX CBONCTB
Ten: (GOopMYyIHpPOBaTH MPOBEPSEMBIE MPEAINOJIOKEHUS, COOUpAaTh YCTAaHOBKY U3
MPeII0KEHHOT0 000PY/A0BaHNUS, 3aMUChIBATh XO/I ONbITa U (POPMYIUPOBATH BHIBObIL;
BBITIOJTHATE TIPSAMBIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl Tella, 00béMa, CHIIBI U
TEMIIEPATyphl C UCMHOJIb30BAHUEM AHAJIOTOBBIX W HUGPOBBIX MPUOOPOB, 3aMUCHIBATDH
MOKa3aHus MPUOOPOB € YIETOM 3aJaHHON aOCOIOTHON MOTPELIHOCTH U3MEPEHHIA;
MIPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTU OJHOM (DPM3MUECKON BEIUYUHBI OT JPYroil c
HCIIOJIb30BaHMEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH IyTH PABHOMEPHO ABMKYILETOCS
TeJaa OT BPEMEHHU JIBW)KEHMS Teja, CHJIbl TPEHUS CKOJIbKEHUs OT Beca Tella, KauecTBa
00pabOTKM TMOBEPXHOCTEM Tel M HE3aBHUCHUMOCTH CHJIBI TPEHUS OT IJIOMAAH
CONIPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTU OT YAJHUHEHHS MPYKHHBI, BBITAIKHWBAOIICH
CuIbl OT 0OBEMa TOrpPYKEHHOW dYacTH Tela U OT IUIOTHOCTU IKHUAKOCTH, €€
HE3aBUCUMOCTHU

OT TUIOTHOCTH TeJa, OT TNTyOWHBI, HA KOTOPYIO MOTPYXKEHO TENO, YCIOBUH IIaBaHUS

TCI, yCJ'IOBPIfI paBHOBECHS pbldyara u 6HOKOB), Yy4aCTBOBATh B IJIAHUPOBAHUU y‘-IC6HOl"O
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UCCIIEIOBAaHUS, CcOOMpaTh  yCTAHOBKY M BBINOJHATH  HM3MEPEHHS,  CIEIys
NPEUIOKEHHOMY  TUIaHy, (UKCHpPOBATh pPe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH
(U3NYECKUX BEIIMYMH B BUJE MPEIUIOKEHHBIX Ta0nIHIl U rpaduKoB, JeaTh BHIBOIBI 10
pe3yJpTaTaM UCCIEI0BaHUs;

e TPOBOJUTH KOCBEHHBICE HM3MEPEHHS (PH3MUECKHMX BEIMYMH (TUIOTHOCTH BEHIECTBA
KUAKOCTU M TBEPAOrOo Tejla, CWJIA TPEHUS CKOJIBKEHUS, JaBICHHUE BO3yXa,
BBITAJIKMBAIOIIAsl CWJa, JEHCTBYIOLIas Ha TMOIPYKEHHOE B IKUAKOCTb TEJIO,
KOA(QQHUIUEHT TOJE3HOTO JICHCTBUS MPOCTHIX MEXAHW3MOB), CIEAYS MPEIOKECHHON
WHCTPYKIUU: TIPH BBITIOJTHEHUH U3MEPEHHI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYHUCIIATH 3HAYCHHE UCKOMOM BEITMUUHBL;

e coOmogaTh NpaBWJa TEXHUKH O€30macHOCTH Mpu padboTre ¢ J1abopaTOPHBIM
000py/IOBaHNEM;

e yKa3bIBaTh NPHUHIUIBI JCWCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIMECS COCYIbl, OapOMETp, phlyar, MOJABHKHBIN U
HEMNO/ABWKHBIN OJI0K, HAaKJIOHHAS MJI0CKOCTB;

e XapakTepu30BaTh MPHUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB € OMOPOH Ha HMX OmucaHus (B TOM 4YHUCIE: TOJIIMITHUKH, YCTPONUCTBO
BOJIONIPOBOJIA, THUIPABIMYECKHI Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp), MCIOJIb3Yysl 3HAHUS O CBOMCTBaX (M3MYECKUX SIBJICHUM M HEOOXOJUMBIE
(u3nyecKkue 3aKOHbl 1 3aKOHOMEPHOCTH;

e TIPUBOAUTH NpHUMEpHl (HAXOAUTh HHGOPMALMIO O TpUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (U3NYECKUX 3HAHUM B MOBCEAHEBHOM MXW3HM JUId oOecledyeHus
0€30MacHOCTH TpPH OOpalleHHH ¢ NpUOOpaMH M TEXHHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHs 3JI0pOBbS M COOJIOAEHUS HOPM HKOJOTMYECKOTO IOBEJICHHS B
OKpY»Kalolllel cpene;

e OCYWIECTBIIATh OTOOP HCTOYHUKOB HH(popMauuu B VHTepHETE B COOTBETCTBHM C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUM U IyTEM CpaBHEHUs
pa3IUYHBIX UICTOUHUKOB BBIJICNIATh HH(OPMALIHIO, KOTOpast ABJISIETCS IPOTUBOPEUMBOM
WA MOKET OBbITh HEJOCTOBEPHOM;

® UCMOJb30BATh IIPU BBIIOJHEHNU Y4EOHBIX 3aJaHUH Hay4HO--IIONYJISPHYIO JIUTEPATypy
(Gu3N4YecKoro cojaep)KaHus, CIPAaBOYHBbIE MaTepuasbl, pecypcbl cetu VHTepHer,
BIaJeTh NpUEMAMU KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HHoOpManuu Hu3
OJIHOM 3HAKOBOW CHCTEMBI B IPYT'YIO;

e CO3/1aBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHBIE M YCTHbIE COOOIIEHUsI HA OCHOBE 2—3
HCTOYHHUKOB MH(POPMALUHU (PU3HMUECKOTO COJAEpKAaHUSA, B TOM YHCIe MyOJIMYHO JAenaTh
KpaTKHe COOOLIeHUs O pe3ylbTaTaxX MPOEKTOB WM YUeOHbIX MCCIEIOBAaHUN, IIPU 3TOM
IPaMOTHO HCHOJb30BaTh M3Y4YCHHBIM MOHATUHHBIA ammapar Kypca (Qu3MKH,
COIIPOBO’KJATh BBICTYIUICHUE MPE3eHTALUEH;

e IIPU BBHINOJHEHUH Y4EOHBIX MPOEKTOB M MCCIEOBAHUIN pacnpeaesisaTh 00sI3aHHOCTH B
IpyIIe B COOTBETCTBUU C IOCTABICHHBIMU 3aJjauaMHy, CJIEIUTh 3a BHIIIOJHEHUEM IJIaHa
JeWCTBUM, aJeKBaTHO OIICHMBATh COOCTBEHHBIM BKIAJ B JEATEIBHOCTH TIPYIIIHI,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMOJCUCTBHE, YIUTHIBAas MHEHNUE OKPY/KAIOLIUX.

K xoHiy oOyueHust B 8 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHUI:

® HCIOJIB30BaTh MOHATHS: Macca U pasMeEpPbl MOJEKYIN, TEIUIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHHS BEILECTBa, KPUCTAUIMYECKUE W aMOopdHbIE Tela,
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HACBILLEHHBIA M HEHACBILLEHHBIN Tap, BIaKHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHSS
SHEprus, TEIJIOBOW JABUTATElb, SJIEMEHTAPHBIN ICKTPUUECKUMN 3apsill, JIEKTPUUECKOE
110JI€, TPOBOJHUKUA M JUDIEKTPUKH, NOCTOSHHBIA 3JIEKTPUUYECKUM TOK, MArHUTHOE
110JI€;

pasnuyarh SBJICHUS (TEIUIOBOE pACUIMPEHUE U C)KaTue, TeIulonepenaya, TEIUIOBOE
paBHOBECHE, CMauMBaHHWE, KallWUIApHbIE SBJICHUS, UCHApEHUEe, KOHJCHCAlUs,
IIJIaBJICHUE, KpucTajm3anuss  (OTBEpJEBaHUE), KUIIEHUE, Terulonepeaaya
(TemIonpoBOIHOCTh, KOHBEKLUS, W3JIyUE€HUE), SJIEKTpU3alus Tell, B3aUMOJICHCTBUE
3apsA70B, JEMCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBUE
MarHuTOB, JEMCTBHE MAarHUTHOIO IOJISI HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHWTHas
WHAYKIIKMS) 1O ONMCAHHWIO WX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIEHUE W3YUYEHHBIX (U3NYECKUX SBJICHUN B OKPY)KAIOIIEM MHpPE, B
TOM 4ucie (QU3MYECKHE SBJICHHS B MPHUPOJE: IOBEPXHOCTHOE HATSIKEHUE W
KalWUISIpHbIE SBJICHUS B NPUPOJE, KpUCTAIBI B mpupoie, usnydenue CouHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHEs, CHera,
JJIEKTpUYECKHe SBJIEHUS B aTrMocdepe, 3JIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMJIH, JIpeiid) MOIIOCOB, POJb MArHUTHOTO TOJS IS JKU3HU Ha
3emJie, MOJIIPHOE CHUSIHME, NPU STOM NEPEeBOAUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO,
BBIJICIISAT CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3NUECKUX SBICHUM;

OIMMCbIBATh U3YYCHHBIC CBOMCTBA TEI U (bHSI/ILIeCKI/Ie SABJICHHSA, UCIIOJIb3YyA Q)HSH‘{GCKI/IG
BEJIMUUHBI (TeMIepaTypa, BHYTPCHHSSI DHEPTHUs, KOJIHMYECTBO TEIUIOTHI, YyIEIbHAs
TEINIOEMKOCTh ~ BEIIECTBA, Y/ACNbHAs TEIUIOTA IUIABJICHHS, YJENbHAs TEIUIOTa
nmapooOpa3oBaHusl, yJenbHasl TEIJIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIMEHT IOJIE3HOTO
JCWCTBUSl TEIUIOBOW MAITMHBI, OTHOCHUTENIbHAS BIAQXKHOCTh BO3/yXa, DJCKTPUYCCKHUN
3apsijl, CWia TOKa, OJJICKTPHUYECKOE HaNpsHKEHHWE, COMPOTHBICHHE IPOBOTHHKA,
yIEIbHOE CONMPOTHBIICHHE BEUIECTBA, PA00Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA), IPU
ONHMCAaHWH TPABWIBHO TPAKTOBATh (DU3UYESCKHI CMBICT HCIOJIB3yEeMbIX BEIWYHH,
0003HaueHHs ¥ SIUHUIBI (PU3NICCKUX BEIMYHH, HAXOJUTh (POPMYJIbI, CBS3BIBAIOIIHE
JaHHYIO (HU3MYECKYI0 BEJIMYUHY C JPYTMMHU BEIMYMHAMH, CTPOUTH Trpaduku
W3YUYCHHBIX 3aBUCUMOCTEH (PH3HUECKUX BEIIMYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBJICHUS W TPOIECCHI, HCIOJb3Ys
OCHOBHBIE TIOJIOXKCHHUSI MOJICKYJSIPHO--KHHETUYECKOW TEOPUH CTPOCHHS BEIECTBA,
MPUHIUI CYNEPIO3UIUN ToJieH (HAa KA4YeCTBEHHOM YPOBHE), 3aKOH COXpaHCHUs
3apsna, 3akoH OMa ams ydacTtka nenu, 3akoH JDxoyns—JIeHna, 3akoH coxXpaHEHUS
SHEPIuHu, TPU 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alUCHIBATh €ro
MaTeMaTU4YECKOE BBIPAKCHUC,

OOBSICHATh (PU3HUYECKHE MPOLECCHl W CBOWMCTBA TEl, B TOM YHUCIE U B KOHTEKCTE
CUTYyaIuit MIPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISIBIISITh
MIPUYUHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE M3 1—2 JOTHYECKHX IIaroB ¢
omnopoit Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3NYECKUX SBJICHUHN, (DU3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEI;

pemate pacy€THble 3a7aud B 2—3 JEHCTBUS, HCMHOJNB3ysd 3aKOHBI U (DOPMYIIBI,
CBs3BbIBAMOIIME (PH3MYECKHE BEIWYMHBI: HAa OCHOBE aHAJM3a YCIOBUSA 3aJayu
3aMMChIBaTh KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK JAHHBIX NI PEIICHUS 3a1auu,
BBIOMPATH 3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE IS €€ PElIeHHUs], IPOBOIUTH PACUETHI U
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CpaBHHBATHh MOJYYCHHOC 3HAYCHUC (I)H3I/IHGCKOI>'I BCJIMYMHBI C U3BCCTHBIMU JaHHBIMH,
pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PEIIUTh TMPU TMOMOIU (UINIECKUX
METOOOB, HCIIOJIb3YA OIINCaHue HUCCIICAOBAaHUA, BBIJCIATH IMPpOBEPACMOC
OpCAIIOJIOKCHUC, OLCHUBATL IMPABUJIBHOCTL TIIOPAJKAa HNPOBCACHUA HCCICAOBAHUA,
JA€JIaTh BBIBObI,

MPOBOJIUTH OIBITHI TI0 HAOMIONEHHUIO (PU3UUECKUX SIBICHUHN MM (U3UIECKUX CBOKCTB
Ten (KamwuIsspHBIC SIBJICHUS, 3aBUCUMOCTH JIaBIICHUS BO3JyXa OT ero o0OBéma,
TCMIICPATYpPhbl, CKOPOCTHU MpPOoLCCCa OCTLIBAHUA KW HArp€BaHudg IMPH HU3ITYUCHUU OT
[BETa H3JIydaroniedl (TMoriomaroei)

IMOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJABI OT TEMIIEPATYPhI KUIKOCTH U IUIONIAAU €€
MOBEPXHOCTH, DJJIEKTPU3AlMd TE€I M B3aUMOJICHCTBUE DIECKTPUYECKHUX 3apsI0B,
B3aMMOJICICTBHE  TMOCTOSIHHBIX  MarHUTOB, BHU3yaJIHM3allMsi MArHUTHBIX  MOJEH
MOCTOSIHHBIX MarHuTOB, JIEWCTBUS MAarHUTHOTO TOJIA HA MPOBOJIHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHUTa, CBOWCTBA JJIEKTPOJBUTATENSI MOCTOSHHOTO TOKA): (HOPMYIHUPOBATH
MpOBEpsiEMbIE  TPEANOJIOKEHUsI, CcOOUpaTh  YCTAaHOBKY M3  MPEIIOKEHHOTO
000pyI0BaHMUs, ONTUCBIBATh XOJ OTBITA U (JOPMYIIUPOBATH BHIBO/IBI;

BBITOJIHATH MPSIMbIE U3MEPEHHS] TEMIIEPATYPbl, OTHOCUTEIIbHON BIIAYKHOCTH BO3/yXa,
CWJIBI TOKA, HAINpPSDKEHUS C HCIIOJIH30BAHUEM AaHAJIOTOBBIX MPHOOPOB M JTaTYMKOB
(bM3UYECKUX BEJIMYMH, CPaBHHUBATh PE3yJIbTaThl M3MEPEHUM C YUETOM 3aJlaHHOU
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTHh MCCIIEOBAHUE 3aBUCUMOCTH OJHOUW (PH3WYECKOW BEIWYUHBI OT APYTrOM C
WCIIOJIb30BAHUEM TPSIMBIX W3MEPEHHUM (3aBHCHUMOCTH COMPOTHUBIICHHS MTPOBOJHUKA OT
€ro JUIMHBI, TJIOMIaAN MONEPEYHOTO CEYEHUS U YAEIbHOIO COMPOTHUBIICHUS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKA, UIYILIETO Yepe3 MPOBOJHUK, OT HANPSIKEHUST HA TPOBOJHUKE,
WCCIeA0OBaHUE TOCEAOBATEIBHOTO M IMApalIeTbHOTO COCIUHEHUN TMPOBOJHHUKOB):
TJIAHUPOBATh HMCCIIEIOBAHUE, COOMpATh YCTAHOBKY M BBITIOJNHATH U3MEPEHUS, CIICTyS
MPEIIOKEHHOMY TIIaHy, (PUKCUPOBATH PE3YNIBTATHI MOJYYCHHON 3aBUCUMOCTH B BHUIE
Tabnuil ¥ rpaduKOB, JIeJaTh BBIBOJIBI IO pe3yJIbTaTaM HUCCIICI0BAHMS;

MIPOBOJIUTh KOCBEHHBIE H3MEpeHUs (PU3WYECKUX BEIWYUH (yACJIbHAs TEIUIOEMKOCTD
BEILIECTBA, COMPOTUBJICHUE MPOBOJIHUKA, pab0OTa M MOIIHOCTh JIEKTPUUYECKOTO TOKA):
IJIAHUPOBATh M3MEPEHUs, COOMpaTh JKCIEPUMEHTAJIbHYI YCTAHOBKY, CIEIys
MPEeI0KEHHON MHCTPYKIIMH, U BBIYUCIISATh 3HAYCHUE BEITUYMHBI;

coOmoIaTh TpaBWJIa TEXHUKH OE30MacHOCTH Tpu  paboTe ¢ Ja0opaTOPHBIM
00opyI0BaHUEM;

XapaKTepu30BaTh MPHUHLUIBI JIEHCTBUS U3YYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOM HA MX OMUCaHHUS (B TOM 4YHCIE: CHCTEMa OTOIJICHHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIepMeTp, BOJBTMETP, CUETYMK AIEKTPUUYECKOU
SHEPTHH, JJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIbHBIC AIICKTPOIPUOOPHI
(mpuMepsl), SIEKTPUYECKHE MPEIOXPAHUTETH, AJIEKTPOMATrHUT, SJIEKTPOABUTATENb
MOCTOSIHHOTO TOKa), HCIOJIb3ysS 3HAaHUA O CBOWCTBaX (DU3MUECKUX SBICHUH W
HeoOxouMBbIe (prU3MYecKre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M M3MEPHUTEIbHBIE MPUOOPHI 1O
CXeMaM H CXEMaTHYHbIM pPHCYHKaM  (KHIKOCTHBIH

TCPMOMCTpP, TCPMOC, IMCUXPOMETP, TUTPOMETP, ABHUIATCIIb BHYTPCHHETO CrOpaHUd,
QJICKTPOCKOII, pCOCTaT), COCTaBJIATH CXEMBI QJICKTPUYICCKHUX Lenei C

NOCJICAOBATCIIbHBIM U MAPAJUICIIBHBIM COCANMHCHUCM JJICMCHTOB, pa3jindasl YCIIOBHBIC
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0003HaYEHHSI HIIEMEHTOB MIEKTPUUYECKUX LIETIEH;

NPUBOAUTH TIPUMEPHl (HAXOAUTH HMH(POPMAIMIO O TMpPHUMEpax) MPAKTUIECKOTO
UCTIOJb30BaHUS (PU3UYECKUX 3HAHWN B TOBCEJHEBHOM JKU3HU JUIA OOECIeYEeHHUs
0€30MaCHOCTH TpH OOpalleHuu C NPUOOpaMU W TEXHHUUYECKUMH YCTPOMCTBaMH,
COXpaHEHHS 3J0OPOBbS W COONIOACHUS HOPM DKOJOTHYECKOTO TIOBEJICHHS B
OKpYKalollel cpere;

OCYIIECTBIISITh TMOMCK HHPOpMauM (U3NIECKOTO conepxkanus B VIHTepHETe, Ha
OCHOBE HMEIOIIUXCS 3HAHUH W MYyTEM CpPaBHEHHS JIOTIOJHUTEIBHBIX HCTOYHUKOB
BBICATh MH(OPMAIMIO, KOTOpas SBJISETCS NPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOI;

WCTIOJIH30BATh MPH BBHITIOJHEHWN YYeOHBIX 3aJJaHUI HaYJHO--TIOMYJISIPHYIO JINTEPATYPY
(GU3NYIECKOTO CO/ep)KaHMs, CIpPaBOYHBIC MaTepuaibl, pecypchl cetu HTepHeT,
BIIQJIETh TPUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, NpeoOpasoBaHus MHOpManuu wu3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

co3JaBaTb COOCTBEHHbIE IHCbMEHHBIE U KpAaTKUE YCTHbIE cOOOIIeHHs, 0000mas
MHPOPMAIMIO U3 HECKOJBKUX HMCTOYHHKOB (PU3MUECKOTO COJEp)KAHHs, B TOM YHCIE
NyOIMYHO  MPEACTaBIATh  PEe3yJAbTaThl MPOEKTHOM  HWIJIM  HMCCIEeI0BaTEIbCKOU
JeITeTBHOCTH, TPH 3TOM TPAMOTHO HWCIIOJIB30BaTh W3YYCHHBIN NMOHSATHIHBIA armapar
Kypca (HU3UKH, COTIPOBOXK/IAThH BHICTYIUICHHE MTPE3CHTAINCH;

MpPHU BHITMOJIHEHUH YYeOHBIX TPOEKTOB M HCCIEIOBAHUN (PH3MUECKUX TIPOIIECCOB
pacrpenenats 00sS3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 3aTadyaMH,
CIIEAUTh 3a BBIOJHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIAJA B  JEATENBHOCTh  TPYMINbI, BBICTPaUBATh
KOMMYHHUKaTHUBHOE B3aUMOJEHCTBUE, IPOSIBIISASL TOTOBHOCTh Pa3pelllaTh KOH(IUKTBHI.

K xonmy oOyueHust B 9 kJjacce mpeaMeTHBIC pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

WCIIOJIb30BAaTh TMOHATHS: CHCTeMa OTcY€Ta, MaTepuaibHass TOYKa, TPAEKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOTO IBWXKEHHUs, nedopManus (ynpyras, miacTH4eckas),
TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U TMEPerpy3kd, LEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TEO, LIEHTP TSHKECTH TBEPIOrO Tejla, paBHOBECHE,
MEXaHWYEeCKHue KoJiebaHMsi W  BOJIHBI, 3BYK, HH(pPa3ByK H  YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JaTbHO30PKOCTH,

CIICKTPbI UCITYCKAHUA W MNOTJIOLICHHA, anb(ba—, oeta- u raMma-usJIyuCHusl, U30TOIIBbI,
AACpHad OHCPreTUKa,

pas3jinuaTtb SABJICHUSA (paBHOMepHOG H HCPABHOMCPHOC HpﬂMOJ’IHHGﬁHO@ JABHMIKCHUC,
PaBHOYCKOPECHHOC HpHMOHHHeﬁHOG JABHXXCHUC, CBO6OI[HO€ MmaJaCHueC TCJI, paBHOMCPHOC
ABUXKCHUE 110  OKPYKHOCTH, B3aHMOHeﬁCTBHC TCJI, PCAKTHUBHOC ABHUIKCHUC,
KoJieOaTelbHOE JABHOKCHHC (38.TYX8.I-OIJ_II/IG U BbBIHYXICHHBIC KOJ'IC6aHI/I$I), PE30HAaHC,
BOJIHOBOC  JIBMJKCHHEC, OTpPAKCHHUEC 3BYKa, HpHMOHHHeﬁHOe pacnpoCTpaHCHUC,
OTPAKCHUC U MTPCIIOMJICHUC CBCTA, IIOJTHOC BHYTPECHHEC OTPAKCHUEC CBCTA, PA3JIOKCHUC
Oenoro cBeTa B CIICKTp H CJIOXKCHUC CIICKTPAJbHBIX IIBETOB, AUCICPCHA CBCTA,
€CTCCTBCHHAsA PaANMOaKTHUBHOCTb, BO3HUKHOBCHUC JIMHEHYaTOTO CIICKTpa I/I3J'Iy‘leHI/Iﬂ)
10 OIMMCAHUI0 HUX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIBITOB, NJECMOHCTPUPYIOIIUX
JaHHOC (bI/IBI/I‘-ICCKOC SABJICHUC,

PacCno3HaBaTh MPOSABJICHUC U3YUCHHBIX (I)I/ISI/I‘-IGCKI/IX SIBJICHUH B OKpYy’KaromemM MHpe (B
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TOM 4Hclie (pU3HUecKue SIBJICHUS B TMPHUPOJIC: MPHIMBBI U OTJIUBBI, TBIKCHHUE TUIAHET
ConHe4yHOM cUCTeMbl, PEaKTUBHOE JIBIXKEHHE KUBBIX OPTaHU3MOB, BOCIIPUITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 5XO, LIBETa Tell,
ONTUYECKUE  SBJIIEHUS B  IpUPOJE, OHOJIOTUYECKOE  JIEHCTBUE  BHUJUMOTO,
yIBTPA(QHOIECTOBOTO M PEHTTCHOBCKOTO W3JIYYCHH, CCTECTBEHHBIN PaJHOaKTUBHBIN
(OH, KOCMHYECKHE Jy4d, pAJMOAKTHBHOE W3ITY4Y€HHE NPUPOTHBIX MHHEPAJIOB,
NENUCTBUE PAAMOAKTUBHBIX M3JIYUCHUM HA OPraHu3M 4YeJOBEKa), IPU 3TOM MEPEBOIUTH
MPAKTUYECKYI0 33/1adyy B Yy4eOHYIO, BBIJCISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)
(U3NYECKUX SBIICHUN;

OTIMCHIBATH M3YYEHHBIC CBOMCTBA TEN M (PU3MUECKHE SBJICHUS, UCTIONB3Ys (hru3nyecKue
BEJIMYMHBI (CPEJHsSsI U MTHOBEHHAsi CKOPOCTh Teja MPH HEPABHOMEPHOM JIBHKEHHH,
YCKOpEHUE, MepeMelleHne, MyTh, YriioBas CKOPOCTb, CHUJia TPEHHs, Cuja YIpPYyrocTH,
CHJIa TSAKECTH, YCKOPEHHE CBOOOTHOTO IMaJeHUs, BEC Tesa, UMIYJIbC TeJa, UMITYJIbC
CHWJIbI, MEXaHU4YEeCKas padoTa U MOIHOCTb, MOTEHLIUATIbHAS SHEPTUsl TeJa, MOAHITOrO
HaJl TOBEPXHOCTHIO 3€MJTH, MMOTEHIIMATbHAS SHEPTHS CXKATOM MPYKUHBI, KWHETUYECKas
SHEeprus, MOJIHAs MEXaHWYecKas SHEeprus, MepHoJl W YacToTa KojeOaHuM, AIuHa
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTAa TOHA, CKOPOCTh CBE€Ta, MOKa3aTellb MPEJIOMIICHHUS
cpenbl), MPU OMUCAHUM TPABUIBHO TPAKTOBATH (PU3MUECKHN CMBICT HCIIOJIh3YEMBIX
BEJIMYMH, OOO3HAYEHUS W EAUHUIBI (DU3NYECKUX BEIUYHH, HAXOJUTH (POPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BEIMYMHY C JPYrUMU BEIUYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, PU3NUYECKUE SIBJICHUS U MPOLIECCHI, UCIIONIb3YS 3aKOH
COXPAaHEHHUs PHEPIrHH, 3aKOH BCEMUPHOIO TITOTEHHUS, MPUHIUI CYMEPHNO3ULIUN CHJI,
MIPUHIIUI OTHOCUTENbHOCTH [ anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPAKEHHUSI M TPEIOMJICHHS] CBETa, 3aKOHBI COXPAaHEHHUS 3apsAl0oBOrO H
MaccoBOTO 4YMCENI TMpHU SAEPHBIX peaklusiX, IMpuU OSTOM JaBaTb CIIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3aMKChIBATh €T0 MAaTEMAaTHYECKOE BhIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOIECCHl W CBOMCTBA TEJN, B TOM YHUCIE U B KOHTEKCTE
CUTyallull  MpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISBIATH  MPUYUMHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOPOii Ha 2—
3 u3y4yeHHBIX CBOMCTBAa (U3MYECKUX SBJICHUH, (U3HUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEI;

pemarh pacu€THbIC 3a/1a4M (OMHUPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHUI), UCTIOIb3Ys
3aKOHBI M (OpPMYNbI, CBs3bIBaOIIME (U3NYECKUE BEIUYUHBI: HAa OCHOBE aHaln3a
yCIOBUSL 3a/ladyll 3alKChIBaTh KPAaTKOE YCIOBHE, BBISABIATH HENOCTAIOIINE WU
M30bITOYHBIC JAaHHBIE, BHIOMPATh 3aKOHBI M (OPMYJIbl, HEOOXOTUMBIC IS PELICHHUS,
MPOBOJUTH pacuyéThl M OLEHUBATh PEATUCTHYHOCTh IOJYYEHHOTO 3HAYCHHUS
(bu3nuecKoil BEMUYHHBI,

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOKHO pPEIIUTh MpPU MOMOIIU (UINYECKUX
METOJIOB,  HUCIOJIb3ys  ONMCAaHWE  HCCIENOBaHUA,  BBIIEHATH  MPOBEpPSEMOE
MPEANOJIOKEHNE, OLICHUBATh MPABUIBHOCTh MOps/IKa MPOBEACHUS HCCIEIOBaHUS,
JIeNaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3yIbTaThl HAOMIOIEHUN U OMBITOB;

MIPOBOJUTH OMBITHI MO HAOIIOACHUIO (GUBNYECKUX SBICHHUHN WK (PU3HUECKHX CBONCTB
Ten (u3yueHue BTOporo 3akoHa HbroTOHA, 3aKOHA COXpaHEHUs SHEPIUH, 3aBUCUMOCTh
neprojia KoJiebaHui Mpy>KUHHOTO MasiTHUKA OT MACChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTY Il MaJbIX KOoJeOaHUH, TPSIMOTUHEHHOE PaCTIPOCTpaHEHHE
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CBETa, pa3lioKeHUE OeNOoro cBeTa B CIIEKTP, HM3YYEHHE CBOWCTB H300paKEHHS B
IUIOCKOM 3€pKajleé M CBOWCTB HM300paKeHUs TpeAMeTa B coOuparomei JmH3e,
HaOIO/IEHUE CIUIOUIHBIX W JIMHEHYAThIX CHEKTPOB H3JIYYEHHs): CaMOCTOSTEIBHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HAOOpa 000pYyAOBaHUS, ONUCHIBATh X0/ OTBITA U
€ro pe3yabTaThl, (HOPMYIUPOBATH BHIBOIKI;

MPOBOJUTh NPHU HEOOXOAMMOCTH CEpPHUIO MPSIMBIX W3MEPEHUH, OMpEAeisisi CpeaHee
3HAUCHUE W3MEpsIeMOl BeIMYMHBI ((POKYCHOE pPACCTOSHUE COOMpAIOIIeH JIMH3HI),
000CHOBBIBAThH BHIOOP CIIOCO0a M3MEpEHUs (M3MEPUTEIIBHOTO IPHO0opa);

IIPOBOJUTH MCCJIEI0BAHNUE 3aBUCUMOCTEH (PU3MUECKUX BEJIWYUH C MCIOJIb30BAHHEM
NpsMBIX H3MEpEHUuN (3aBUCHUMOCTb IIyTM OT BpPEMEHU IIPpU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOM CKOPOCTH, Mepro/ia KoJIeOaHUi MaTeMaTHYeCKOro MassiTHUKA
OT JUIMHBl HUTH, 3aBHUCHUMOCTH yIja OTPa)K€HWsl CBETa OT yIjla MaJeHUs U yria
MpEeNOMIIEHHs OT Yrja MaJeHMs): IUIAaHUPOBaTh HCCIIEOBaHUE, CAMOCTOSTEIbHO
coOuparb yCTaHOBKY, (DPUKCHpPOBaTb pe3yiabTaThl IMOJYYEHHOH 3aBUCUMOCTHU
(¢u3nyecKux BETUYMH B BUJE TaOMUIl U IpadUKoB, AenaTh BBIBOJBI M0 pe3yJabTaTaM
HCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHbIE H3MEpEHUs (PU3NUECKUX BEIMYMH (CpelnHsisi CKOpOCTh H
YCKOpEHHUE Tejia MPU PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOJHOTO MaJleHus,
KECTKOCTh TPYKUHBI, KOAG(GUIMEHT TPEHUs CKOJIbKEHHs, MeXaHudeckass paboTa u
MOIIIHOCTh, YacTOTa MW MepHoj KoJeOaHWH MaTeMaTH4YecKoro U MPYKUHHOTO
MAasSTHUKOB, ONTHYECKas CHJIa COOWparoniell JMH3bI, pPaJUMOaKTHBHBIN (OH):
IUIAaHUPOBATh M3MEPEHMs], cOOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHSTH
U3MepeHus, cleAysl MpPeIOKEHHON MHCTPYKIMH, BBIYUCISATh 3HAUCHHUE BEIMYMHBI U
aHAJIM3UPOBATh TMOJyYEHHBIE pe3ylbTaThl C y4ETOM 3aJaHHOM MOTPEIIHOCTH
U3MEpPEHHUI;

coOmoIaTh TpaBWJIa TEXHUKH OE30MacHOCTH Tpu  paboTe ¢ Ja00paTOPHBIM
000pyI0BaHNEM;

pa3nuyaTh OCHOBHBIE MPH3HAKK HM3YyYCHHBIX (DU3UUECKUX MOJIeNel: MaTepuaabHas
TOYKa, a0COJIOTHO TBEPAOE TEJO, TOYEUHBI HMCTOYHUK CBETa, JIyd, TOHKas JMH3a,
IJIaHeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO Spa;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MNPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa UX ONMHUCAHUS (B TOM YHCIE: CHUAOMETP, JaTUUKU MOJI0KECHHUS,
PacCcTOSIHUS U YCKOPEHUS, paKkeTa, 9X0JIOT, OUKH, IIEPUCKOT, (poToanmapar, ONTUYECKUE
CBETOBO/JIbI, CIIEKTPOCKOT, JO3UMETp, Kamepa BunbcoHa), HCIONb3ys 3HaHUSA O
CBOMCTBaxX (PM3MUYECKUX SABJICHUN U HEOOXOAUMBIE PU3NUECKIE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMATHUHbIE PUCYHKH M3YUYEHHBIX TEXHHUYECKUX YCTPOMCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTHUYECKUX MPOIECCOB MPHU pPELICHHH Y4eOHO--
MPAKTUYECKUX 3a/lay, ONTHYECKUE CXEMbl JJIsl MMOCTPOCHHS U300paKeHHUH B IJIOCKOM
3epKajie ¥ coouparomieil TuHse;

NPUBOAUTH TpPUMEpPHl (HAXOAUTh HMH(OpPMAIMIO O TMpUMEpax) MPAKTUYECKOTOo
UCIOJb30BaHUs (PU3MUECKUX 3HAHUN B TOBCEJIHEBHOM JXU3HU Ui oOecredyeHus
0€30IacCHOCTH IpH 00palleHuH ¢ IpudopaMu U

TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHsI 3[0pOBbSI M COOJIOACHUS HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPY)KAIOIIEeH cpefie;
OCYILIECTBIISITh TOUCK WHpoOpManuu (QuU3MYeckoro cojepkanuss B VHTepHere,

CaMOCTOATECIBHO (bOpMyJ'II/Ipy}I IMOXCKOBBIM 3a1pocC, HAXOAWUTb MYTU OIPCACICHUA
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JOCTOBEPHOCTH TOJY4YeHHOH HH(GOpMAIMM HAa OCHOBE HWMEIOMIMXCA 3HAHUA U
JOTIOJIHUTEIbHBIX UCTOYHUKOB;

WCIOJIb30BATh MPH BBHINIOJHEHUN YUEOHBIX 3a/laHUI HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY
(U3NYECKOTO CO/ep)KaHMs, CIpPAaBOYHBIE MaTepualbl, pecypchl cetu VHTepHer,
BJIQJIETh TPUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, mpeoOpasoBanHusi MHpoOpManmuu wu3
OJIHOY 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIE W YCTHBIE COOOIEHUSI Ha OCHOBE MH(OpMAINN
U3 HECKOJIbKMX HMCTOYHUKOB (PU3UYECKOTO COACP)KaHUsS, IYOJUYHO TIPEACTABIATH
pe3ynbTaThl IPOEKTHOW WM HCCIEA0BATENIBCKON JEATENBHOCTH, IIPU 3TOM I'PAMOTHO
WCII0JIb30BAaTh W3YYEHHbIN NOHATUNHBIM ammapar HM3y4aemoro pasjena (QU3uMKd u
COINIPOBOXKJATh BBICTYIUIEHHE IIPE3E€HTalMeld ¢ Y4ETOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHKOB.
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TEMATHYECKOE INTAHUPOBAHMUE 7

KJIACC
Kosn4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Konrpoabsubie | Ilpakruyeckue
n/n NMPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paszpen 1. ®@u3uka u e€ posib B NO3HAHUM OKPYKAIOLIEro MUpa
bubmmoreka [JOK
1.1 ®dusnka - HayKa O IPUPOJIE 2
Ve PHpOA https://m.edsoo0.ru/7f41619
4
1.2 du3nyeckre BETHYNHEI 2 1 bubmmorexa [OK
https://m.edsoo0.ru/7f41619
4
. bu6mmoreka [JOK
1.3 EcrecTBeHHOHAYYHBIN METOT TO3HAHUS 2 1
v A https://m.edsoo0.ru/7f41619
4
Hroro mo pazneny 6
Pa3nen 2. [lepBoHava/ibHbIe CBeIEHUS O CTPOEHUH BelllecTBA
bubnuoreka [IOK
2.1 CTpoeHue BelllecTBa 1
P B https://m.edsoo.ru/7f41619
4
29 JIBr>KeHHEe ¥ B3aUMOICUCTBHUE YaCTHII 9 1 bubnuoreka [IOK
' BELIECTBA https://m.edsoo.ru/7f41619
4
bubmmoreka [JOK
2.3 ArperaTHbie COCTOSHHS BEILIECTBA 2
P B https://m.edsoo0.ru/7f41619
4
Hroro no pazneny 5
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Pasnen 3. /IBu:keHMe U B3anMo/IeliCTBHE TeJ

3.1

Mexannueckoe IBUKEHUE

bu6mmoreka [JOK

https://m.edsoo.ru/7f41619
4
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bubmuoreka [IOK

3.2 Hne , Macca, IJIOTHOC 4
HEPIITL M HHIOTHOST: https://m.edsoo.ru/7f41619
4
bu6mmoreka [JOK
3.3 Cuna. B Cc 14
A, BT CH https://m.edsoo.ru/7f41619
4
Hroro no pazneny 21
Pa3nen 4. laBiienue TBEPABIX TeJl, :KMIKOCTel U ra3oB
41 [asnenue. [lepenaya naBieHus TBEPIALIMU 3 bubnuoteka [IOK
' TEJIAMH, KUIKOCTIMHU U Ta3aMH https://m.edsoo.ru/7f41619
4
bu6mmoreka [JOK
4.2 aBJICHUE 0C 5
Alapnetitte xuaxocTa https://m.edsoo.ru/7f41619
4
bu6mmoreka [JOK
4.3 AtMmocdepHoe naBrieHne 6
TMOC(EpHOE AaeHit https://m.edsoo.ru/7f41619
4
44 JlelicTBUE KUIKOCTH U T'a3a HA MOTPYKEHHOE 7 bubnuoreka [IOK
' B HUX TEJIO https://m.edso0.ru/7f41619
4
Uroro no pazneny 21
Paznea 5. Pabora u MOIIHOCTB. DHeprust
bu6nmoreka [JOK
5.1 Pa6 3
aOTa I MOTHHOCTE https://m.edsoo.ru/7f41619
4
5.2 IIpocThie MexaHU3MBI 5 bubmuorexa LIOK

https://m.edsoo.ru/7f41619
4

27




bubmuoreka [IOK

>3 Mexaeckas oneprits 4 ! https://m.eds0o.ru/7f41619
4
Hroro no pazneny 12
PesepBHOE Bpems 3
68 12

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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8 KJIIACC

KounuecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3/ieioB ¥ TEM nudpoBbIe
Ne n/m P Kourpoabusie | IIpakTHuyeckue (wucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Pa3nen 1. TenyoBble sABJIeHUS
. bubnuoteka [IOK
11 CTpoeHue U CBOICTBA BEIIECTBA 7
P - https://m.edsoo.ru/7f4181c
e
bu6mmoreka [JOK
1.2 TennoBkle MPOIECCHI 21 1 5
pon https://m.edsoo.ru/7f4181c
e
Hroro mo pazneny 28
Pa3nen 2. DiekTpuyeckne 1 MAarHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apsiKEHHbIC TeJa 7 1 bubnuoreka [IOK
' Y UX B3aHMOJIEHCTBUE https://m.edsoo.ru/7f4181c
e
2.2 [TocTosSTHHBIN IEKTPUICCKUN TOK 20 1 7 Bubnmorexa LIOK
https://m.edsoo.ru/7f4181c
e
2.3 Mar»uTHeIe SABJIEHUS 6 1 15 bubmorera [OK
https://m.edsoo.ru/7f4181c
e
bu6nmoreka [JOK
24 OneKTpoMarHuTHas UH Hs 4
P She https://m.edsoo.ru/7f4181c
e
Hroro no pazneny 37
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PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10O [IPOTPAMME

68

14.5
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9 KUIACC

KosauuecTBo 4yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/1e/ioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IIpakrnueckue (ucbp )
NMPOrpaMMbI Bcero odpa3oBaTeJibHbIE
padoTbI padoThI
pecypchbl
Pa3nea 1. Mexanuveckue siBJeHHS
11 MexaHndeckoe ABMKEHHUE U CITOCOOBI €T0 10 1 bubmmoreka [JOK
' OTMCaHMS https://m.edsoo.ru/7f41ada
6
bu6mmoreka [JOK
1.2 B3aumoeticTBue Te 20 1 3
HMOACHETEHE TET https://m.edsoo.ru/7f41ada
6
13 3aKOHBI COXpaHEHUS 10 3 bubmmorexa [HOK
https://m.edsoo.ru/7f41ada
6
Hroro mo pazneny 40
Pasznen 2. Mexannyeckue K0Je0aHUA M BOJTHBI
2.1 Mexanudeckue KoeOanus 7 3 bubmmorexa [HOK
https://m.edsoo.ru/7f41ada
6
2.2 MexaHn4yecKkue BOJIHBI. 3BYK 8 1 3 Bubmnorexa LIOK
https://m.edsoo.ru/7f41ada
6
Hroro no pazneny 15
Pa3nen 3. DjieKTpOMarHuTHoOE MOJI€e M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNIEKTPOMAarHUTHOE MOJIE U 6 9 bubnmoreka [JOK

QJICKTPOMAIrHUTHBIC BOJIHBL

https://m.edsoo.ru/7f41ada
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[op)

Wroro mo pazneny 6

Pa3gen 4. CBeroBbIe ABJICHUSA

41 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuoreka [IOK
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https://m.edsoo.ru/7f41a4a
6

bu6mmoreka [JOK

4.2 JInns 0 €CKHE 00 6 3
VIH3BL I OTTTHHCCIHE HPHDOPS! https://m.edsoo.ru/7f41a4a
6
4.3 Paznioxxenne 6eoro cBeTa B CIICKTP 3 2 bubmorexa [OK
https://m.edsoo.ru/7f41a4a
6
Hroro mo pazneny 15
Pa3znea 5. KBanToBbIe sIBJICHUSA
51 Hcnyckanue u moriomeHne cBeTa aToMOM 4 1 bubmorexa LHOK
https://m.edsoo.ru/7f41a4a
6
bu6mmoreka [JOK
5.2 C 6 1
TPOCIHE STOMHOTO Hipa https://m.edsoo.ru/7f41a4a
6
bu6mmoreka [JOK
5.3 Sne e pe 7 1
ACPHBIC podiitin https://m.edsoo.ru/7f41a4a
6
Wroro no pazneny 17
Pa3nen 6. [loBTOpHTE/ILHO-00001IAK0IINI MOYJIb
6.1 [ToBTOpEeHue n 06001IeHNE CONEePKAHUS 9 9 bubnunoreka [IOK
' Kypca (usuku 3a 7-9 Kiacce https://m.edsoo.ru/7f41ada
6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27

33




34



IHOYPOYHOE IVTAHUPOBAHME 7

KJIACC
KosauuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpouabusie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThl padoThI pecypens
1 ®du3rKa — HayKa 0 MPUPO/IE. 1
SIBnenus npupoabl
2 dusndecKue SIBICHUS 1
3 duznyecKue BETUIHHBI U UX 1
W3MEpCHHE
Ypok-uccnenoanue "N3mepenne
4 TEMIEPATyphl MPU TOMOIIN 1 1
KUJAKOCTHOTO TEPMOMETpA U AaTUNKa
TeMneparypbl”
MeTo 1l Hay4YHOTO TTO3HAHMUSL.
. bu6mmoreka [JOK
5 Onucanvie (HU3HYECKUX SABJICHHH C 1
N https://m.edsoo.ru/ff09f72
MTOMOIIBIO MOJIENeH 3
Ypok-uccnenosanue "[Iposepka
5 TUIOTE3bI: JAIbHOCTH MOJIETA IIapHKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJbIie, yeM OOJIbIlIe BHICOTA MycKa"
Crpoenue BemiecTBa. OMBITHI
5 P ’ 1 bubmmoreka ITOK
JOKa3bIBAIOIINE TUCKPETHOE
P https://m.edsoo.ru/ff09fe0
CTpOEHUE BeIleCTBa 3
bu6mmoreka [JOK
8 JIBM>KeHUE YacTHIl BEIICCTBA 1

https://m.edsoo.ru/ff0a013
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D
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VYpok-uccnenoanue «OnbITHI MO

9 HaOJIIOICHUIO TETIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHbie COCTOSIHUS BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHHI
1 BOJibl. O000IIIEHHE 110 pa3/IeTy bubnuoteka [IOK
«[lepBOoHaUabHBIC CBEICHUS O https://m.edsoo.ru/ff0a037
CTPOEHMH BEleCTBa 8
MexaHn4decKkoe IBHKCHHE.
12 PaBHOMepHOE niepaBHOMepHoe Bubnuorexa LIOK
BIDKEHIE gttps://m.edsoo.ru/fanOSc
bu6mmoreka [JOK
13 Cxopoctb. EnuHHIBI CKOPOCTH https://m.edsoo.ru/ff0a079
C
14 Pacuer mytu u BpeMeHM JIBIKEHUS Bubnmorexa LIOK
https://m.edsoo.ru/ff0a0ae
4
15 Hueprusa. Macca — mepa bubnuoreka [IOK
HHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0cl
0
16 IInoTHOCTH BelecTBa. Pacuet Macchl bubnuoreka [IOK
1 o0beMa TeJia 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fe
€
17 JlaboparopHas pabota «OnpeneneHue
IJIOTHOCTH TBEPAOTO Teay
18 Pemenne 3agau no teme "IInoTHOCTE bubnmoreka [JOK

Beliecrsa"

https://m.edsoo.ru/ff0al23
c
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Cuna xak xapakTepucTUKa

19 B3auMoieicTBus Ten. Cua
ynpyroctu. 3akoH ['yka
20 JlabopaTtopHnast pabota «3yuenue

3aBUCHMOCTH PACTAKCHHUA
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(medopmarnyn) mpy>KUHBI OT
MPUJIOKEHHON CHJIBI)

21 SIBnenne tarorennsa. Cuiia TSHDKECTH
CBsI3b MEXKIY CHION TSKECTH U
22 Maccoi Ten);yBec tena. Pemenne bubmorexa OK
O ' \ https://m.edsoo.ru/ff0al77
3ama4 o teMe "Cuia TsSHKeCTH 3
23 Cuna TsHKeCTH Ha JAPYrux IIaHeTax. bubnuoteka [IOK
dusnyeckre XapaKTePHUCTUKH TUIAaHET https://m.edsoo.ru/ff0a150
2
bu6mmoreka [JOK
24 Wsmepenne cun. Iunamome
P A P https://m.edsoo.ru/ff0al8c
C
25 Bec tena. HeBecoMmocTh bubmorexa [OK
https://m.edsoo.ru/ff0al77
8
CnosxkeHue IBYX CHJI, HaIlpaBJIECHHBIX
. HBYX . P bu6mmoreka [JOK
26 10 OJTHOM TIPSIMOIA.
. https://m.edsoo.ru/ff0ala7
PaBHOAeliCTBYIOMIAS CHIT 0
7 Pemrenue 3agau mo reme
"PaBHogeiicTByrOImAast cui"
08 Cuna tpenus u e€ Bubl. TpeHue B bubnunoreka [IOK
MIPHUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9
C
JIaGopatopHas pabota «3ydyeHue
3aBUCHUMOCTH CHJIbI TPEHHS
bubnmoreka [JOK
29 CKOJILKEHHUS OT CUIIBI TaBJICHHUSA U

XapaKkTepa CONPUKACAIOIINXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc
8
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30

Pemenue 3a1a4 Ha onpenesieHre
PaBHOICHCTBYIOLIEH CUIIBI

31

Pemenue 3amau o remam: «Bec
Tenay, «[ paduueckoe nzoopaxkeHme

bu6mmoreka [JOK

https://m.edsoo.ru/ff0alde
0

40




cuny, «Cunely, «PaBHOIEHCTBYIOIIAS
CHII»

KonTtponrsHas pabota o remam:
«MexaHn4eckoe IBIKeHHe», «Macca,

32 IUIOTHOCTEY, «Bec Tenay,
«I"paduyeckoe n300pakeHUe CU»,
«Cunb»
33 Jasnenue. CriocoObl yMEHBIICHUS U bubnuoteka [IOK
YBETMUYCHUS IABJICHHSI https://m.edsoo.ru/ff0a20a
6
.3
| e S
8 ’ https://m.edsoo.ru/ff0a237
TEeMITepaTypbl 6
n -
| o e
> I ' https://m.edsoo.ru/ff0a25b
3axoH Ilackas 0
JlaBiaeHue B )XKUIKOCTH U rase, bu6mmoreka [JOK
36 .
BBI3BAHHOE JIEHCTBUEM CHUIIBI TSHKECTH https://m.edsoo.ru/ff0a271
8
37 Pemenue 3agau no teme «/laBnenue B bubnuoreka [IOK
JKUIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a282
6
bubnmoreka [JOK
38 CooOmaronmecs cocyabl
HHAOTH A https://m.edsoo.ru/ff0a297
0
b K
39 I'mapaBnuueckuii npecc nomiorexa LO

https://m.edsoo.ru/ff0a313
6
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Manowmertpsl. [oprineBoit

40 .
KHUJIKOCTHBIM HAacOC
Atmocdepa 3emin 1 IpUYUHBI €€ bubnuorexa [IOK
41
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5
a
42 Bec Bozyxa. ATmochepHoe bubnuoreka [IOK

42




JaBJICHHUC

https://m.edsoo.ru/ff0a2b5
a

W3mepenne aTMOC(EpHOTO TaBIICHHS.

bu6mmoreka [JOK

43
Omebit Toppuuerm https://m.edsoo.ru/ff0a2da
8
3aBHCUMOCTH aTMOC(HEPHOTO
44 JIAaBJIEHUS OT BI)ICOTI)(IbHE)I OBHEM bubmmorexa [OK
P https://m.edsoo.ru/ff0a2fc
Mopst 4
45 Bbapomerp-anepouna. AtmochepHoe bubnuoteka [IOK
JIaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc
4
46 Pemrenue 3amaq mo reme
AtMocdepHoe narnenue"
JleicTBue )KUAKOCTH M T'a3a Ha
bu6mmoreka [JOK
47 MOTPYKEHHOE B HUX TEJIO.
https://m.edsoo.ru/ff0a327
ApxumMeioBa cuiia 6
JlabopaTtopHas padoTa «OnpenencHue
48 BBITAIKMBAIOIIEH CHUIIBI, bu6mmoreka [JOK
JEWCTBYIOIICH Ha TEJI0, MOTPYKEHHOE https://m.edsoo.ru/ff0a33f
B XXUIKOCTEY c
JlaGopaTopHas paboTa 1o Teme
49 «HccaenoBaHue 3aBUCUMOCTH Beca bu6mmoreka [JOK
TeJa B BOJIC OT 00BbEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a351
B JKUJIKOCTh YacTH TeJia» 4
50 [1InaBanue ten bubmorexa [OK

https://m.edsoo.ru/ff0a3a9
6
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JIaboparopHas paboTa
"KoHcTpynpoBaHue apeoMeTpa uin

o1
KOHCTPYMPOBAHHE JIOAKU U
omnpeneneHue e€ rpy3onoabEMHOCTH"
52 Pemenue 3agau o temam: «Ilnapanue bu6mmoreka [JOK

44




cyaoB. Bo3nyxorasanuey,
«/laBiieHne TBEPABIX TEII, )KUAKOCTEH
U ra3oB»

https://m.edsoo.ru/ff0a365
4

KonTtposnsHast pabora no teme

53 «/laBneHue TBEPABIX TEI, KUJIKOCTEH
Y Ta30B»
bubmmoreka [JOK
> Mexarieciast pabora https://m.edsoo.ru/ff0a3f8
2
bu6mmoreka [JOK
> Motmocts. itk MoutiocTH https://m.edsoo.ru/ff0a3f8
2
VYpok-uccinenoBanue "Pacuér
56 MOIITHOCTH, pa3BUBAEMOM TIPH 1
noanéMe o Jectauie"
57 [Ipoctbie MexaHU3MBI. Phryar.
PaBHOBecue cuit Ha peiuare
Poryaru B TexHuke, ObITY U IPUPO/IE.
58 JlaGopaTtopHnas pabota 05 bubnuoreka [IOK
«MccnenoBanue yCIIOBUI paBHOBECHS https://m.edsoo.ru/ff0a478
pbryara» e
59 Pemenne 3agau no teme «Y cioBust bubnuoreka [IOK
PaBHOBECHS pbIYara» https://m.edsoo.ru/ff0a48a
6
KoadduimenT nose3noro necTpus
60 MexaHu3Mma. Jlaboparopnas padora 05

«H3mepenne KIIJ1 HakoHHOM
IIJIOCKOCTU»

45




Pemrenne 3amaug o teme "Pabora,

bubmuoreka [IOK

61
MotHocTh, KIT/T" https://m.edsoo.ru/ff0a4c4
8
62 MexaHnuueckasi SHeprusl. bubnuorexa [IOK
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Kunernueckas u noTeHuManbHas
SHEprus

https://m.edsoo.ru/ff0a425
2

63

3aKOH COXpaHEHMS MEXaHHUYECKOM
SHEPrur

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a436
0

64

YPOK-3KCIIEpUMEHT IO TEME
"DKCnepUMEHTaIbHOE ONIPEIEIIEHNE
N3MEHEHHUs KHHETHUECKON U
MMOTEHINAJIBHON SHEPTUU IIPU
CKaTBIBAHWH TeJIa 110 HAKJIOHHOMN
rmockocty"”

65

KonTponsHas paboTa no teme
«PaboTa 1 MOIIHOCTb. DHEPTHsI»

66

Peseprubiit ypok. PaboTa ¢ Tekctamu
no TeMe "MexaHudeckoe aBrKeHue"

bubmmoreka [JOK

https://m.edsoo.ru/ff0adee
6

67

PesepBubIit ypok. Pabora ¢ Tekctamu
o Teme "JlaBieHue TBEPIBIX TeE,
SKUIKOCTEN U ra3os"

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

68

PesepBublit ypok. PaboTa ¢ Tekctamu
o teMe "Pabora. MOMIHOCTS.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12
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8 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBbIE
[
Jr:;n Tema ypora Bcero Konrporpusie | Ipaxririeckue i[:;:el{l/lﬂ :)Igg)a[;zl;:;eenbﬂme
padoThI padoThI pecypen
OCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
1 KUHETUYECKON TEOPUH U UX oiLITpHHe 1 bubmorexa OK
https://m.edsoo.ru/ff0a525
IO ATBEPIKACHUS 6
2 Macca u pa3mep aTOMOB M MOJIEKYJT 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bubmmoreka [JOK
ra3000pa3HOro COCTOSIHHUIN BEIECTBA https://m.edsoo.ru/ff0a540
e
OObsicHEHNE CBOMCTB TBEPIOTO,
4 YKUJIKOTO ¥ Ta3000pa3HOTO COCTOSTHUM 1
BEIlleCTBA HA OCHOBE TIOJIOKEHHUI
MOJIEKYJIIPHO-KMHETHYECKON TEOPUH
5 Kpucrannmaeckue u amopdabie Tena 1 bubmorexa [OK
https://m.edsoo.ru/ff0a580
0
5 CmauvBaHue U KaUJUIIPHOCTb. 1 bubnunoreka [IOK
IToBEpXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a553
0
7 TennoBoe paciIMpeHne U cxxaTue 1 bubmorexa [OK
https://m.edsoo.ru/ff0a5a2
6
Temmnepatypa. CBsi3b TeMIIEpaTypsl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YaCTHII

48




Buyrpennss sneprus. Crioco0bl

bubmuoreka [IOK

9
W3MEHEHUS BHYTPEHHEH SHEPTUU https://m.edsoo.ru/ff0a5c6
0
10 Bunel Teruionepenaun bubnuoreka [IOK

49




https://m.edsoo.ru/ff0a641
2

Ypok-koupepenmus "[Ipakrnaeckoe
HCIIOJIb30BaHME TEIIOBBIX CBOMCTB

bu6mmoreka [JOK

1 BEIICCTB U MaTEPUAJIOB B IIEJISAX https://m.edsoo.ru/ff0a65¢
sHeprocoepesxeHus" 0
12 KonnuecTBo TenaoThI. Y IenbHas bubmmoreka [JOK
TETIOEMKOCTb https://m.edsoo.ru/ff0a697
6
13 YpaBHEHHE TEIUIOBOTO OasiaHca. bubnuoteka [IOK
TemnmooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a708
8
JlaGopaTtopHnas pabota
14 "UccnenoBanue sBICHUS bubnuoreka [IOK
TEII000MEHA ITPH CMEIINBAHUH https://m.edsoo.ru/ff0a6a9
XOJIOTHOM U ropsdeii Boab!" 8
Pacder xomuvecTBa TEILUIOTHI,
15 HEO0OX0IUMOTO JIJIsl HArPEeBaHMSI TEJIa
Y BBIJICIISIEMOTO UM TIPH OXJIKICHUU
16 JlaboparopHas pabota "OnpeneneHue bubnuoreka [IOK
yICIbHOMN TEIIOEMKOCTH BerecTa” https://m.edsoo.ru/ff0aébb
0
17 DHeprus TOIJIMBA. Y IeJbHas TeIIOTa bubnunoreka [IOK
CTOpaHus https://m.edsoo.ru/ff0a7b5
a
[TnaBneHue u oTBEpICBaHNE BuGmiorexa IOK
18 KPUCTAJTIMYECKUX TEIN. Y IENbHAs

TCIJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d
2

50




JlaboparopHas padota "OnpeneneHue

bu6mmoreka [JOK

19
yICIBbHOM TEIUIOTHI IIaBJICHUS Jibjaa" https://m.edsoo.ru/ff0a72f
€
20 [TapooOpa3zoBaHue U KOHICHCAIIHS. bubnuoteka [IOK
Wcnapenne https://m.edsoo.ru/ff0a740
C
21 Kunienne. Y nenpHas Temiora bubmmoreka [JOK

51




mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS
oT aTMOc(epHOTO TaBJICHUS

https://m.edsoo.ru/ff0a786
c

Bnaxnoctb Bo3ayxa. JlaboparopHas

OTHOCHUTEJIbHOM BIa’KHOCTH BO3ayXa" 3 — '
23 Pemenue 3aa4 Ha onpenesieHre
BJI&YKHOCTH BO3/TyXa
[TpuHIMIIBI pabOThI TETUTOBBIX
24 neurateneit. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CTOPaHUS
KIIJI TenioBOro nBUTraTENS.
25 TenIJ[mBLIe JIBUTATEJIH U 3aI[UTa Bubnworexa LIOK
OKpYKAIOIEHT CpeE! https://m.edsoo.ru/ff0a7c7
c
%6 3aK0H COXpaHEHHMS U IMPEBPAIICHUS
SHEPTHH B TETUIOBBIX MpoIleccax
[ToaroroBka K KOHTPOJIBHOM paboTe
97 mo TeMe "TemnoBbie SIBICHUS. bubmuoreka [IOK
M3MeHeHre arperaTHbIX COCTOSHHM https://m.edsoo.ru/ff0a83f
Berecrsa" 2
KonTtponbHas padoTa o teme BuGmiorexa LIOK
28 "TennoBele aBiacHUS. M3MeHeHne ]
arperaTHbIX COCTOSIHUM BelecTBa" zttps.//m.edsoo.ru/ﬁ0a86a
29 DnexTpusaius Ten. JBa pona

QJICKTPUYICCKHUX 3apA10B
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30

VYpok-uccienoBanue "IneKTpu3anus
TeJ UHIYKLIUEH U IIPU
COTIPUKOCHOBEHHUH "

53




B3anmoenicTre 3apsKEHHBIX TEII.

bubmuoreka [IOK

31 3akon Kysona https://m.edsoo.ru/ff0a87e
4
DIEKTPUYECKOE TTOJIE.
39 Hanpsis>keHHOCTB 27EKTPUYECKOTO bubnuoreka [IOK
noJist. [TpuHIMn cynepno3unuu https://m.edsoo.ru/ff0a8a0
BIEKTPUYECKUX MOJIEH a
Hocutenu anekTpudecKkux 3apsioB.
33 DnemeHTapHBIH 3apsa. CTpoeHUe
aToma
34 [IpoBOIHUKY U AUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHECHHUS DIIEKTPUIECKOTO 3apsia https://m.edsoo.ru/ff0a8ef
6
35 Pemenue 3aga4 Ha npuMEHEHUE bubmmoreka [JOK
CBOMCTB 3JIEKTPHUYCCKHUX 3aPSII0B https://m.edsoo.ru/ff0a90c
c
DIJIEKTPUYECKUI TOK, YCIIOBUS €TI0
36 cymecTBoBaHusl. MicTouHuKM bubmorera [OK
https://m.edsoo.ru/ff0a95a
AIIEKTPUYECKOTO TOKA 4
37 JlefcTBHSI STIEKTPUIECKOTO TOKA bubmorexa [OK
https://m.edsoo.ru/ff0a96b
2
VYpoxk-uccnenoanue "JlelictBue
38 ANEKTPUYECKOTO OISl Ha TPOBOTHUKU
U JTUAJIEKTpUKH"
39 DNEeKTPUYECKUN TOK B METaJIax, bubnunoreka [IOK

KHUAKOCTAX U ra3ax

https://m.edsoo.ru/ff0a983
8
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DnexTpuuecKas Lelb U €€ COCTaBHbIE

40

4acTu

Cuna Toka. JlaboparopHas paboTa

" PATOPHAA P bubmmoreka LIOK
41 N3mepenue u peryampoBaHue CHIIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd
6
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DNEKTPUUECKOE HAMPSKEHHE.
Boabtmerp. JlabopaTopHas pabota

bu6mmoreka [JOK

42 "3MepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9el
HanpsoKeHus" 4
43 ComnpoTHBIEHUE MPOBOTHUKA. bubnuoreka [IOK
VY ienbHOE COMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa73
8
JlabopaTtopHnas paboTa "3aBUCUMOCTb
m AIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuoteka [IOK
MIPOBOJIHUKA OT €T0 JUTHHBI, TUTOIIA K https://m.edsoo.ru/ff0aa73
MIOIIEPEYHOI0 CeYeHns U Marepuana’” 8
3aBUCUMOCTD CHITBI TOKA OT
45 HanpspkeHus. 3akoH OMa JuTsl ygacTka Bubnmorexa LIOK
https://m.edsoo.ru/ff0aa44
Lenu a
JlaGopaTtopHnas pabota
"UccneqoBanue 3aBUCUMOCTH CUJIBI
46 TOKa, UIYIIEr0 Yepe3 PEe3UCTop, OT 1 bubmorexa [OK
https://m.edsoo.ru/ff0aa04
COMPOTHBIICHUS PE3UCTOPA U 0
HanpsbKeHUs Ha pe3ucrope” B
47 [TocnenoBarensHOE U MapaieIbHOE
COEIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka
48 IIpaBUJIA CII0KEHWS HAIPSHKEHUN MTPU 1 bu6nuoreka LIOK

MOCJIE0BATEILHOM COEIUHEHUH JIBYX
pe3ucropos"

https://m.edsoo.ru/ff0aaab
8
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49

JlaboparopHnas padota "IIpoBepka
ImpaBuJia JJ1d CUJIbI TOKA IpU
napauIeIbHOM COCANHCHUN
pe3ucropos"

bu6mmoreka [JOK

https://m.edsoo.ru/ff0aad1
e
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Pemenue 3a1ay Ha npuMeEHEHUE

bu6mmoreka [JOK
50 3akoHa OMa JJis pa3IMgHOTrO
https://m.edsoo.ru/ff0aaf8
COCIIMHEHUS IPOBOIHUKOB 2
51 PaboTta 1 MOIITHOCTH IEKTPUUIECKOTO bubnuoteka [IOK
Toka. 3akon Jlxoynsa-Jlenma https://m.edsoo.ru/ff0ab12
4
Jlaboparopnas padora "Onpenenenue
52 pa60TpI)1 " II\)/IOHIHIZ)CTI/I SHGKTII))I/I‘IGCKOFO bubmorexa [OK
" https://m.edsoo.ru/ff0ab3e
TOKa
0
DNEeKTPUUYECKUE TIETTH U TIOTPEONTENH
. bubnuoteka [IOK
53 AIIEKTPUYECKON PHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab66
KopoTkoe 3ambikanne 0
[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMme "DNEKTPUUECKUE 3apsibl.
bu6mmoreka [JOK
54 3apsKEeHHbIE Tela U UX
N . https://m.edsoo.ru/ff0abd2
B3aumoieiicTBus. [locTosTHHBIN c
AJIEKTPUYECKUNA TOK" B
KountponsHas paboTa o reme
"DyeKTpUUeCcKHe 3apsiabl.
bubnuoreka [IOK
55 3apsKeHHbIE TeJa U UX
N N https://m.edsoo.ru/ff0abea
B3auMoieicTBus. [locTosHHBIIM 3
3JIEKTPUYECKUN TOK" B
56 [TocTosIHHBIE MATHUTBI, UX
B3aMMO/ICHCTBHE
57 VYpok-uccnenopanue "M3yuenue bubnunoreka [IOK

OJIEN MMOCTOSHHBIX MAarHuToB"

https://m.edsoo.ru/ff0ac3d
0
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58

MarunutHoe nojsie. MarauTHoe noJjie
3eMJId U €70 3HAYEHUE [T KU3HU HA
3emne

bubmuoreka IIOK
https://m.edsoo.ru/ff0acOb
a

59




59

OmneiT Dpcrena. MarauTtHoe 1oJie
3JIEKTPUYECKOT0 TOKa MaruutHoe
I10JIC KaTYIIKH C TOKOM

bu6mmoreka [JOK

https://m.edsoo.ru/ff0acld
2

60

[IpumeHeHue 1eKTPOMarHuToB B
texauke. JlabopaTtopHas pabora
"N3ydenue nelcTBUS MAarHUTHOTO
I10JIsI HA IIPOBOJIHUK C TOKOM"

0.5

bubmmoreka [JOK

https://m.edsoo.ru/ff0ac74
a

61

DNEeKTPOABUTATENH MIOCTOSTHHOTO
ToKa. Mcrons3oBanue
3HeKTpOHBHFaTeHeﬁB TEXHUYCCKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlaGopaTtopnast pabota
"KoHcTpynpoBaHu€e U U3y4ECHHE
paboTHI AIeKTpoABUTaTENS "

bu6mmoreka [JOK

https://m.edsoo.ru/ff0ac86
c

62

OnbiTel @apajes. 3akoH
ANIEKTPOMArHUTHOW MHTYKIIUH.
[IpaBuno Jlenna

63

DnekrporeHeparop. CrocoOsr

MOJIy4EHUS SIEKTPUUECKOIT SHEPT U .

SHCKTpOCTaHI_[I/II/I Ha
BO300HOBJIIEMBIX HCTOYHHKAX
QHCPIrun

64

[ToaroToBka K KOHTPOJIBHON paboTe
10 TeMe "DIIEKTPUYECKUE U
MarHuTHbIE IBJIEHUS"

65

KonTtponsHas pabota o Teme
"DNeKTpUUECKNE U MAarHUTHbBIE
siBJIIeHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acbl
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IS
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66 PesepBHblii ypok. PaboTa ¢ TekcTramu 1 bu6moreka LIOK
o reme "Teriossie sBiaeHus" https://m.edsoo.ru/ff0accs
e
Pesepubiit ypok. PaboTa ¢ Tekctamu
" . bu6mmoreka [JOK
67 o teme "TlocTOSTHHBIN 1
. " https://m.edsoo.ru/ff0acdc
INEKTPUUECKHUI TOK 5
68 Pesepubriit ypok. PaboTa ¢ Tekctamu 1
no teme "MaruuTHble sBiIeHus"
BIIEE KOJIMUYECTBO YACOB IT
OBIII OJ1 CTBOYACOBIIO 68 145

[TPOI'PAMME
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
[
Jr:;n Tewma ypoka Bcero Konrpoiibie | Ipaxririeckie i[:;:el{l/lﬂ :)Iggjal;z?;:;eeﬂbﬂme
padoTbI padoThI pecypen
1 MexaHnndeckoe JIBMKECHHE. 1
MarepuaiibHas TOUKa
9 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubmmoreka [JOK
MEXAHUYECKOTrO ABMKECHUS https://m.edsoo.ru/ff0ad47
4
3 PaBHOMEpPHOE IpsAMONTMHENHOE 1 bubnuoreka [IOK
JBWKCHHE https://m.edsoo.ru/ff0ad19
a
HepaBHoMepHoe npsiMOTMHEITHOE
4 nerkeHue. CpeliHss ¥ MTHOBEHHAs 1
CKOpPOCTb
[IpsimonuHeliHOE paBHOYCKOPEHHOE bubnuoreka [IOK
5 1
JBIKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d
4
CkopocCTh IPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBHYKCHHSI. 1
I'paduk ckopoctr
JIaGopatopHas padota "Onpenenenue
7 YCKOPEHHUS TeNa Mpu 1 1 bubnunoreka [IOK
PaBHOYCKOPEHHOM JIBW)KEHHUH TI0 https://m.edsoo.ru/ff0adbl
HaKJIOHHOM TJIOCKOCTH" 8
8 CBoOoHoe masenue ten. OnbIThI 1

Tanunes
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PaBHOMEpHOE ABM>KEHHE TIO 1 bu6mmoreka LIOK
okpyxHoctu. [Tepron u yactora https://m.edsoo.ru/ff0ael7
6

64




oOpamienus. JInneiinas u yriaoBas

CKOpPOCTH
10 LlenTpOoCcTpeMHUTETHLHOE YCKOPEHUE
1 [lepsriii 3akoH HptoToHa. Bextop bubnuoreka [IOK
CHITBI https://m.edsoo.ru/ff0ae61
2
Bropoit 3akon HeroTona. bubnnoreka [IOK
12 .
PaBHoieiicTByIOIIIAs cHTa https://m.edsoo.ru/ff0ae72
a
Tperunii 3akoH HproTOHA. bubnuoreka [IOK
13
Cynepno3umus Cu https://m.edsoo.ru/ff0ae98
2
14 Pemenue 3a1ay Ha npuMEHEHUE bubnuoreka [IOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6
c
bu6mmoreka [JOK
15 C .3 r
1A YHPYFOCTH. Sarton & yia https://m.edsoo.ru/ffO0aeca
2
16 Pemrenue 3amau o teme «Cuia
YIPYTOCTH
17 Jlaboparopnas pabota «OnpeneneHue bubnunoreka [IOK
KECTKOCTH MPYKHHbBD» https://m.edsoo.ru/ff0aee2
8
bu6nmroreka [JOK
18 C
8 Tperit https://m.edsoo.ru/ff0af73
8
19 Pemenne 3amad mo teme «Cuna bu6nmoreka [JOK

TPCHUD»

https://m.edsoo.ru/ff0afa2
6
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JlaboparopHas padota "OnpeneneHue

bubmuoreka IIOK

20
k03 duIeHTa TpEeHHUS CKOIbKeHUS" https://m.edsoo.ru/ff0af8b
€
P "3
proToHa. CHi .
n Yy https://m.edsoo.ru/ff0afb8
TPEHUS .
b OK
22 Cuna TsKeCTH U 3aKOH BCEMHUPHOTO nbmmorexa L

https://m.edsoo.ru/ff0af04
4
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TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
IIaACHUA

VYpoxk-koudepenuus "JBmxenne e

23 BOKPYT TPaBUTALIMOHHOTO I[EHTpa
(Conneunas cuctema). ["amaktuxu"
Pemenue 3amau o reme "Cuna
24 TSDKECTH U 3:KOH BCEMHUPHOTO bubmorexa [OK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBas kocMuyeckas CKOPOCTb. bubnuoreka [IOK

HeBecoMocTh u meperpysku https://m.edsoo.ru/ff0af33
C
PaBHOBecne MaTepranbHON TOUKH.

%6 AGcomoTHO TBEpPIOE TEIO. bubnuoreka [IOK
PaBHOBecHe TBEPIOTO TEja C https://m.edsoo.ru/ff0afe3
3aKpenNéHHON 0ChIO BPALICHHS 6

27 MowmenT cuibl. LleHTp TsbkecTn

28 Pemenne 3agad mo teme "MomeHT bubmuoreka [IOK
cuiel. Llentp Tspxectn" https://m.edsoo.ru/ff0b02b

4
[ToaroroBka kK KOHTPOJILHOM paboTe MO

29 elvi: "MexaHI/Iqung I[BI/I)KCII)-II/IG Bubmmorexa LIOK

T .
. " https://m.edsoo.ru/ffob040
B3aumopetictBue Ten 3
KountponsHas paboTa o reme
" P P bubnnorexa IIOK
30 MexaHn4eckoe JIBUKEHHUE. 1

Bsaumonetictue Ten"

https://m.edsoo.ru/ff0b06e
C
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Nwmnynsc Tena. UMiynbsc cuibl. 3aKoH

31 COXpaHe ca. YIpyroe u Br6miorexa IOK
XpPaHCHU UMITYIIbCA.
P 4 . Pyt https://m.edsoo.ru/ffOb07f
HEYIPYyroe B3auMOICHCTBHE 3
32 Pemenne 3amad mo Teme "3akoH bubmmoreka [JOK

COXpaHEHUs UMITyJbca"

https://m.edsoo.ru/ff0b096
c
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VYpoxk-koHpepenuus "PeakTuBHOE

33
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 M 0 ocC
CRAMITCCIA pabOTa 1 MOTIHOCTE https://m.edsoo.ru/ff0b0a8
4
PaboTa cumbl TSKECTH, CUITBI bubnuoteka [IOK
35
YIPYTOCTH M CHIIBI TPEHHUS https://m.edsoo.ru/ff0b0db
8
JlabopaTtopHnas padoTa «OnpenencHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBIDKCHUH TeJjia 110
TOPH30HTAIBHON TIOBEPXHOCTH
37 CBs13b DHEPTUU U PAOOTHI.
[TorenumanpHas SHEPTUs
Kunernueckas sueprus. Teopema o bubnuoreka [IOK
38 .
KHHETHYECKOM SHEPTUU https://m.edsoo.ru/ff0b0c3
2
39 3aKOH COXpaHEHUS YHEPTUH B
MEXaHHKe
JlaboparopHas pabota «3y4yeHue bubnunoreka [IOK
40
3aKOHA COXPAaHEHUS SHEPTHUID» https://m.edsoo.ru/ffob12f
e
KonebarenbHoe IBHIKCHUE H €TI0 bubnuoreka [IOK
41
XapaKTePUCTHKA https://m.edsoo.ru/ff0b185
8
42 3aryxaromue KojiebaHusl. bu6nuoreka LIOK

BrinyxieHHbIe Kosiebanus. Pezonanc

https://m.edsoo.ru/ff0b20f
0
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MareMaTh4ecKuii U IPyKUHHBINA

43
MAasITHUKHU
VYpok-uccienosanue «3aBUCUMOC
44 H: Ifoia I?()er;a;;ﬁ oT )I]::CE(I\SCT;B bubmmorexa OK
p https://m.edsoo.ru/ff0b197
MPY>KUHBI U MACCHI TPy3a» a
45 [IpeBpaiienue snepruu npu
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MEXAHUYECKUX KOJIEOAHUAX

JlabopaTtopHnas padota «OnpeneneHue

N bubnuoteka [IOK
46 9acTOTHI ¥ TIEPHUO/1a KOJIeOaHUt
https://m.edsoo.ru/ffOblae
MPYKUHHOTO MasTHUKA» c
JlabopaTtopHnas pabota «IIpoBepka
47 HE3aBHUCHUMOCTH Meproaa KoeOaHuii bubnuoteka [IOK
rpy3a, MOJIBEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197
MAacChI Tpy3a» a
Mexannueckre BoJIHbI. CBOMCTBA
bu6mmoreka [JOK
48 MEXaHWYECKUX BOJH. [Ipo10TbHbIE 1
https://m.edsoo.ru/ffob21f
MTOTIEPEYHBIC BOJTHBI o
Ypok-koHpepenius "MexaHnueckue
49 BOJIHBI B TBEPJIOM TeJIE.
CelicMuueckue BOJIHBI"
50 3Byk. Pacnipoctpanenue v oTpaxkeHue
3ByKa
VYpoxk-uccnenosanue "Habmonenue
o1 3aBHUCHUMOCTH BBICOTHI 3ByKa OT
4acTOThI"
59 I'poMKOCTB 3BYyKa M BHICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC
53 Ypok-koHpepeHus "YapTpa3Byk U bubnunoreka [IOK
UH(pa3BYyK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23c
a
[ToaroToBka K KOHTPOJIBHOM paboTe MO
" bubnuoreka [IOK
54 Teme "3aKOHBI COXPaHEHHUSI.

MexaHnueckue KojaeOaHus U BOJIHBI"

https://m.edsoo.ru/ff0b25f
0
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55

KonTtposneHas paboTa o teme
"3akoHbI cOXpaHeHUs. MexaHu4yeckue
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KOJICOaHUS U BOJIHBL"

DNEeKTPOMarHuTHOE TOJIE.

bu6mmoreka [JOK

56
DJIeKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2ab
€
o7 CBoiicTBa 371€KTPOMArHUTHBIX BOJIH
VYpoxk-koudpepennus "llkana
58 AJIEKTPOMAarHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonp30BaHue 37€KTPOMArHATHBIX https://m.edsoo.ru/ff0b2fe
BOJIH JIJISl COTOBO#A CBSI3U" 6
VYpok-uccnenoBanue "N3yueHne
N bubnuoteka [IOK
59 CBOWCTB DJICKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6
MTOMOTIIHIO0 MOOUITEHOTO TenedoHa c
Pemenue 3agau Ha onpenencHue
60 YaCTOTBI M JUTUHBI 3JICKTPOMArHUTHO M
BOJIHBI
ONeKTpOMarHuTHas IpUpoaa CBETA.
P prp . bu6mmoreka [JOK
61 CkopocTts cBeTa. BomHOBBIE CBOIICTBA
https://m.edsoo.ru/ff0b31d
cBeTa
0
Uctounuxku ceeta. [Ipsamonuneiinoe
P bubmuoreka [IOK
62 pacrpoCTpaHEHHE CBETa. 3aTMEHUS
https://m.edsoo.ru/ff0b365
Connua u Jlynsl 8
3aKoH OTpakeHUs CBeTa. 3epKala.
63 Pemrenue 3aga4u Ha mpuMeHEHHE bubmorexa OK
P https://m.edsoo.ru/ff0b38c
3aKOHA OTPaKEHHsI CBETa 4
64 IIpenomnenue ceera. 3akoH bubnuoreka LIOK

MIpEIOMIICHUS CBCTA

https://m.edsoo.ru/ff0b3ae
a
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[TonHOE BHYTpEHHEE OTPAXKEHUE CBETA.
Hcnonp30BaHue TOTHOTO BHYTPEHHETO
OTpaKEHHsI B ONTUYECKUX CBETOBOIAX

bu6mmoreka [JOK

https://m.edsoo.ru/ff0b3c5
c
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JlaboparopHas pabota "VccnenoBanue
3aBUCHMOCTH YIJIa MPEIOMIICHUSI

66
CBETOBOTO JIy4a OT yIJia aJICHUs Ha
rpanuue "Bo3ayx-crekiao""
VYpoxk-koupepennus "Vcnons3oBanue
67 MTOJTHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3L"
bu6mmoreka [JOK
68 JInusel. OnrTnyeckas Cuiia JTUH3BI
https://m.edsoo.ru/ffOb3f2
C
bu6mmoreka [JOK
69 IToctpoeuue n300pakeHU B TMH3aX
P P https://m.edsoo.ru/ff0b444
a
Jlaboparopnas padora "OnpeaeneHue
70 dhoxk EHOFE aCETOHHI/ISI u oinIquKoﬁ bubmorexa [OK
Y P . " https://m.edsoo.ru/ff0b420
CHJIBI COOMPAFOIIICH JTUH3bI 6
7 Ypok-koHpepenius "OnTruaeckue bubnuoreka [IOK
JIMH30BbIE PHUOOPHI" https://m.edsoo.ru/ffOcOa7
e
bubnuoreka [IOK
72 I'ma3 kak onTuueckas cucteMa. 3peHue
P https://m.edsoo.ru/ff0b468
4
73 Ypoxk-koudepennus "JlehexTbr
3penus. Kak coxpanuts 3penue"
Pa3noxxenue 6emoro cBeTa B CIIEKT).
74 OnbiTel HhtoTOHA. CrioxkeHnne bubmuoreka [IOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/I}I
CBCTa

https://m.edsoo.ru/ff0c0f4
c
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75

Jlaboparopnas pabota "OnbITHI IO
Pa30oKEeHUIo OeI0To CBeTa B CIIEKTP U
BOCIIPHUATHUIO IBETA NPCAMETOB ITPH UX
HaOJIOJICHUH Yepe3 I[BETOBBIC

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c0e2
a
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¢wibTpH"

VYpok-npaktukym "BosiHOBBIE

76 CBOICTBA CBETa: IUCIIEPCHS,
uHTephepeHys 1 tuppakuus”
77 OmeiTel Pezepdopaa u nnanerapuas bubnuoteka [IOK
MOJIeJTb aToMa https://m.edsoo.ru/ff0c12a
8
78 [Toctrynatel bopa. Mogens atoma bopa
Hcnyckanue u noryionieHue cBera
79 atroMoM. KBauThI. JInHeiuarsie bubmorera IOK
' ' https://m.edsoo.ru/ff0c144
CIICKTPBI c
Ypoxk-npaktukym "HaGmronenue bubnuoreka [IOK
80
CIIEKTPOB HCITyCKaHUs" https://m.edsoo.ru/ff0c155
0
81 PagroakTHBHOCTE U €€ BHIbI bubmorexa [OK
8 o https://m.edsoo.ru/ff0c167
2
82 Crpoenue aroMHoro sjapa. Hyknonnas bubnuoreka [IOK
MOJIEINb https://m.edsoo.ru/ff0c18a
c
83 PanuoaktuBHBIE NTpEBpaICHUSI. bubnunoreka [IOK
N3oTtonbt https://m.edsoo.ru/ff0clal
4
Pemenne 3agau mo teme: bu6nmoreka [JOK
84
"PannoakTHBHBIE TpeBpanieHus " https://m.edsoo.ru/ff0c1b4
a
85 Ilepuon nonypacnana
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VYpoxk-koHpepenuus "PanuoakTuBHbIe

86 3IIy4e MIPUPOJC, MCIUIIMHE Bubmiorexa LIOK
H3JIYYCHHS B , ,
> " PHpOA i https://m.edsoo.ru/ff0c212
TEXHUKE 6
SAnepHbie peakuu. 3aKOHBI
bu6mmoreka [JOK
87 COXpaHEHUs 3apsJJ0BOTO U MAaCCOBOTO

YHUCCII

https://m.edsoo.ru/ff0clch
8
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DHeprusi CBs3M aTOMHBIX sziep. CBA3b

bubmuoreka [IOK

88 MacChl U SHEPTUU https://m.edsoo.ru/ff0c1d7
a

89 Pemenue 3anay no reme "Snepusie
peakuun"

90 Peakuuu cunTte3a u neneHus saep. bubmmoreka [JOK
Hcrounuku sueprun CotHIA 1 3BE3]T https://m.edsoo.ru/ff0cle8

8
VYpoxk-koudepennus "AnepHas

91 sHepreTuka. JlencTBus
PaJMOaKTUBHBIX H3JTyYCHU Ha )KUBBIE
OpraHu3msl"

[ToaroroBka kK KOHTPOJILHOM padboTe MO

92 TeMe "DIEeKTPOMAarHuTHOE MOJIE. bubnuoreka [IOK
DJIeKTPOMArHUTHBIE BOJIHBIL. https://m.edsoo.ru/ff0c223
KBanToBbIe siBiIeHUS" e
KoutponsHas paboTa o reme

93 "DIeKTpOMarHUTHOE TOJIE. 1
DNEeKTPOMAarHUTHBIE BOJIHBI.

KBanToBsbIe siByieHus"
[ToBTOpEHME, 00OOIICHNE.

94 JlabopatopHblie pabOTHI IO Kypcy bubmorexa [OK
"Baamvoseiictane ten" Qttps://m.edsoo.ru/ffO(:245
[ToBTOpenue, 0606menue. Pemenue BuGmiorexa LIOK

95 pacyeTHBIX U KaUeCTBEHHBIX 33/1a4 110

teme "TernoBele npouecchr”

https://m.edsoo.ru/ff0c257
2
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[ToBTOpenue, o6o0menue. Pemenne

bu6mmoreka [JOK
96 pacyeTHBIX U KaYECTBEHHBIX 3a71a4 110
" on https://m.edsoo.ru/ff0c2a2
teme "KII/] TerutoBbIX ABUTaTeie 2
97 [ToBTOpenue, 0600meHue. Pemenne bubnmoreka [JOK
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PACUYCTHBIX U KAYCCTBCHHBIX 3a4a4 11O
teme "KIIJ] anekrpoycTtaHOBOK"

https://m.edsoo.ru/ff0c2b3
0

[ToBTOpenue, oboOIICHNE.

98 JlaboparopHbie pabOTHI IO Kypcy 1 1 bubmorexa [OK
" " https://m.edsoo.ru/ff0c2c5
CBeTOBBIE SBJICHUSA 9
[ToBTOpenue, obodmeHue. Pabora ¢
" bu6mmoreka [JOK
99 TEKCTaMU 110 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6
COXPAaHCHHUS B MEXaHHUKE a
[ToBTOpenue, o6obmenune. Pabora ¢
bu6mmoreka [JOK
100 TekcTamu 1o TeMe "Konebanus n 1
" https://m.edsoo.ru/ff0c2e8
BOJTHBI 2
| e e e |
" https://m.edsoo.ru/ff0c304
SIBJICHUS 4
[ToBTOpenue, 0606menue. Padora ¢
102 TekcTamH 1o Teme "KBaHtoBas u 1
saepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 3 97

I[TPOTPAMME
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