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MHNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHMs COCTABIIEHA Ha
OCHOBE TIOJIO)KEHUH M TpeOOBaHUN K pe3ylibTaTaM OCBOEHUS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTelibHOM mporpammel, mnpejacraBieHHbIx B @T'OC OO0, a takxke ¢
yu€ToM denepaibHOi padoueil mporpamMmbl BocnuTaHus v KoHIenuuu npenogaBaHus
y4yebHoro npeamera « Dusukay.

Copepxanue mnporpaMmbl 1o (U3MKE HAOpaBleHO Ha (QopMHUpOBaHUE
€CTECTBEHHO-HAy4YHOM T'PaMOTHOCTH OOYYaIOIIMXCS M OPraHu3alMi0 U3y4yeHUus (U3NKU
Ha JIeATeIbHOCTHON OcHOBe. B mporpamme mno ¢Qusuke y4YUTHIBAIOTCS BO3MOXHOCTHU
ydyebHoro mpeamera B peanusanuu TpedboBanuit dPI'OC OOO Kk mIaHUPYEMBIM
JUYHOCTHBIM M METaNpeIMETHBIM pe3ysbTaTaM OOYy4YeHHs, a Takke MeKNpeAMeTHbIe
CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHwUs.

[Iporpamma no Qu3uke ycTaHaBIMBAET paclpejaesieHue yueOHOro marepuaia o
rojgam oOydeHus (o Kjaccam), rpeajaraetT IpuMEpHYIO MOClIe0BaTeIbHOCTh U3yUeHUs
TE€M, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOTO COJEP>KaHUS U yu€Te BO3PACTHBIX
0COOEHHOCTEN 00yJarOIIUXC .

[Iporpamma no ¢usuke pazpaboTaHa C LEJIbIO OKa3aHUS METOJWYECKON MOMOIIU
YUUTENIO B CO3JaHUH paboyeil mporpaMMbl 10 y4eOHOMY MpeIMETY.

duznka SBISETCS CUCTEMOOOPA3yIOUIUM JMJii €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJIbKY (PU3MUEecKHe 3aKOHBI JieKaT B OCHOBE MPOIECCOB U SIBICHUM,
U3y4aeMbIX XUMHUEH, OHOJIOTHEH, acTpoHOMHUEH W (HU3HUEeCcKOr reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyUHYI0 KapTUHY MHUpa, NPEJOCTaBIIeT HauOojee sCHbIC
o0Opa3ibl NMPUMEHEHHUs] HAyYHOTO METOoJa MO3HaHUS, TO €CTh CHocoba MOIydYeHHs
JNOCTOBEPHBIX 3HAHHI O MHpE.

Opna w3 TmIaBHBIX 3a7ad (U3MYECKOro oOpa3oBaHUSI B CTPYKType OOIIero
o0pa3oBaHUsl COCTOUT B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U MHTEpeca
K HayKe y 00y4aroniuxcs.

Nzyyenne ¢usmku Ha 6a30BOM YpOBHE NPEIIONAraeT OBJAJCHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCT:

® Hay4HO OOBSCHSTH SIBIICHUS;

® OIICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

® HHTEPIPETUPOBATH JAHHBIE M HMCIOJIb30BAaTh HAay4YHBIE JI0KA3aTEJIbCTBA
JUTS TIOJTy4E€HUS] BBIBOJIOB.

Henu n3yuyenus Gu3MKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMpEIeICHbI
B Konmenuuu npenonaBanust y4deObHoro mpenvera «@Du3uka» B 00pa3oBaTEIbHBIX
OpraHu3aLusax Poccuiickoit Oenepanuu, peAU3YIOLINX OCHOBHBIE
o0meoOpa3oBaTenbHble  MPOrpaMMbl,  yTBepkAEHHOW  pemenueM  Koueruu
MunuctepctBa npocenienus: Poccuiickoit @enepanuu (mpotokoi ot 3 aexkadps 2019 r.
Ne T1IK-4BH).

Hen udyyenus: GU3NKH:



e [pUOOpETEHHE MHTEpECa U CTPEMJICHUS OOYyYaroIIMXCs K HAYYHOMY HM3y4YEHUIO
MPUPO/BI, Pa3BUTUE UX UHTEIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE MPEICTABICHUM O HAYyYHOM METOAE NO3HaHWs U (OpMHpOBaHUE
HCCIIEI0BATENbCKOT0 OTHOIIEHUS K OKPY>KAIOIIUM SBJICHUSM;

e (opmHupoBaHHE HAYYHOTO MHPOBO33PEHMSI KakK pe3yJibTaTa H3y4YeHUs OCHOB
CTpOEHUs MaTepUH U (PyHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBaHHME TPEICTAaBICHUN O poid (U3MKK Uil Pa3BUTHS JIPYTrHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHU;

® pa3BUTHE MPEACTABICHUNA O BO3MOXHBIX cepax Oyayuiel nmpodeccuoHanbHOU
NeSITEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JAajibHEHIIEMY 00yYEeHHIO B
3TOM HaIlpaBJICHUU.

JlocTimkeHne 3TUX liefeld mporpamMmsel 1Mo (U3MKe Ha ypOBHE OCHOBHOTO OOIIETO

oOpa3zoBaHusl 00€CTICUNBACTCS PEIICHUEM CIEAYIONINX 3a/4a4:

e [pUOOpETeHHE 3HAHUN O JUCKPETHOM CTPOEHUHM BELIECTBA, O MEXaHUYECKHX,
TETJIOBBIX, SJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSIX;

® [pUOOpPETEHHE YMEHUU OIUCHIBAaTh U OOBSICHATH (PU3MUECKHE SIBICHUS C
UCIIOJIb30BAHUEM TOTYYCHHBIX 3HAHUMN;

® OCBOCHHME METOJIOB PEIICHMs MPOCTEHIINX PACUETHBIX 3a7a4 C HUCIOJIb30BaHUEM
(du3nuecKux Mojeseil, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUI HAOMIOJATh NPUPOIHBIC SIBJICHHUS W BBINOJHATH OIBITHI,
nabopatopHble  pabOTBI M JKCHEPUMEHTAJIbHbIE  HUCCIENOBaHUS  C
UCIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

e ocBoeHHE NpUEMOB paboThl ¢ HHPoOpManued (GU3NUECKOro CoJepKaHus,
BKJIOYasi MH(POPMALMIO O COBPEMEHHBIX [OCTIKEHUAX (HU3UKH, aHAIU3 U
KPUTHYECKOE OIICHMBaHUE UH(OPMAIIUH;

® 3HAKOMCTBO cO cdepamu TpodhecCHOHANIBHONW AEATENbHOCTH, CBS3aHHBIMHU C
(U3HUKON, U COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMU Ha JIOCTHXKEHUSIX
(bu3nuecKoi HayKH.

Ha w3ydenune ¢usuku (6a30BBIi ypOBEHH) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust oTBoUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/Iem0), B 8 kiacce
— 68 yacoB (2 waca B Hememwo), B 9 kmacce — 102 uaca (3 uaca B HeIeNioO).

[Ipemnaraemplii B mporpamMmMe 1o Gpu3mKe nmepeveHb 1a00paTOPHBIX paObOT M OIBITOB
HOCUT PCKOMCHIATEIbHBIA  XapakTep, YYHTEIb JeJacT BBIOOP  MPOBEIACHHUS
nabopaTopHBIX pabOT U  ONBITOB C Y4YETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEH
oOydaromuxcsi, CHHCKa OJKCIEPUMEHTANbHBIX 3aJlaHui, Tpe/laraéMblX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO 2K3aMeHa 1Mo (hU3UKeE.



COJAEPKXAHUE OBYYEHUA
7 KUIIACC

Paznen 1. @usuka u eé pojib B IO3HAHUM OKPYKAKOIIEr0o MUPa.

®uszuka — Hayka o npupone. SBneHnsa npuponsl. PU3NYECKUE SBICHUSA:
MEXaHNYECKHE, TEIUIOBBIC, AIEKTPUIECKAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuunHbl. 3mMepenne ¢puznueckux BeanuuH. Ouznyeckue npudopsl.
[TorpemHocTs n3mMepeHuii. MexayHapoaHasi CUCTEMA €IMHHILL.

Kak ¢usuka wu  Jpyrue  ecTecTBEHHblE  HAyKH  M3y4dalOT  [PHUPOAY.
EcTtecTBeHHO-Hay4HbIN METOJ MO3HAHMS: HAONIO/IEHNE, TTOCTAaHOBKA HAay4YHOI'O BOINpOCaA,
BBIJIBUKEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTe3, 00bICHEHHE HaOII0JaeMOro
siaeHus. Onucanue GU3NUEeCKuX sIBICHUN C TTIOMOIIbIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, YJIEKTPUUYECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue npuOOPHl M TMpoleaypa NPSIMBIX H3MEPEHUN aHaJIOrOBBIM H

1 (GpOoBBIM TPUOOPOM.

Jlabopamopuusie padbomul u onvimol.
OnpeneneHue EeHbI AeTECHUS HIKAIbl U3MEPUTEIBHOTO MPUOOpa.
N3mepenune paccTossHUM.
N3mepenune 06bEMa )KUIKOCTH B TBEPAOTO TEA.
Ornpenenennie pa3sMepoB MajbIX TEN.
N3mepenue temreparypsl MpU MOMOIIM >KHIKOCTHOTO TEPMOMETpPA U JaTyuKa
TEMIIEPaTypPBbl.
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6. [IpoBeneHue uccie0BaHMs MO MTPOBEPKE TUIIOTE3bI: JAIBHOCTH MOJNETA IIApUKA,
MYIIEHHOTO TOPU30HTAIBLHO, TeM OOJIbIIIE, YeM OO0JIbIIe BHICOTA MTyCKa.

Pa3znen 2. IlepponavasnibHble CBeIeHHsI 0 CTPOCHHUHU BellecTBa.

CrtpoeHue BeliecTBa: aTOMBI U MOJIEKYJIbI, UX pa3Mmepbl. OMbITHI, TOKa3bIBAIOIINE
JMCKPETHOE CTPOEHHUE BEIECTRA.

JIBumxeHue yactull BemiecTBa. CBs3b CKOPOCTH JIBUYKEHUSI YACTHIL C TEMIIEPATYPOH.
BbpoyHoBckoe aBmxkenue, auddysus. BzanmoaeiicTBrue 4acTuil BENIECTBA: MPUTHKEHNUE U
OTTaJIKUBAaHHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, KHUAKOCTEH U TBEPABIX
(kpucTauIMuecKknx) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B  Pa3HBIX
arperaTHpIX COCTOSIHUSX M HX AaTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHhIX COCTOSTHHI BOJIBI.

Hemoncmpayuu.

1. HaGmroneHue 6pOyHOBCKOTO JIBHKEHUS.

2. HaGmonenue nuddysum.

3. HaOmroneHue sBIICHHHA, OOBSICHSIOMMUXCS MPUTSHKCHUEM WM OTTaJIKWBaHUEM

YaCTHII BEIIEeCTBA.

Jlabopamopusvie padbomul u onvimul.

1. Ouenka quameTpa aToMa METOJIOM PSOB (C UCTIONIb30BaHUeM (oTorpaduii).

2. OnbITH IO HAOTIOACHUIO TETNIOBOTO PACITUPEHHUS TA30B.



3. OmbITHI 10 OOHAPYKEHHIO JICHCTBUS CHIT MOJICKYJISIPHOTO TTPUTSHKCHHUS.

Paznea 3. /IBuskeHune v B3auMoeiCTBHE TeJl.

Mexanunueckoe npmxeHue. PaBHomepHoe W HepaBHOMepHOE JBIKeHHE. CKOPOCTb.
Cpenusis CKOpOCTb NMPU HEPABHOMEPHOM JIBIKEHHUH. Pacy€T myTu v BpeMeHH JABUKECHUS.

SBnenne nHepuuu. 3aKOH MHEpLMU. B3auMoaencTBre Tea Kak MpUuYnHa U3MEHEHUS
CKOpOCTH ABWKEHHMS Tel. Macca kKak Mepa WMHEPTHOCTH Tena. [InoTHOCTH BemiecTsa.
CBs13b TUIOTHOCTHU € KOJTUYECTBOM MOJIEKYJI B €IMHUIIE 00BhEMA BEIIECTRA.

Cwia Kak XxapakTepuCTHKa B3auMojercTBus Ten. Cuna ynpyroctu M 3akoH l'yka.
N3Mepenne cuiibl ¢ TOMONIBIO TMHAMOMETpPA. SIBIEHUE TATOTEHHS U chjia TshkecTH. Cuna
TSOKECTH Ha Jpyrux maHerax. Bec tena. HeBecomocTs. CnokeHue cuil, HanmpaBJICHHBIX
no oxHou mpsimoil. PaBHopeicTByromas cwi. Cuia TpeHus. TpeHue CKOJIbXKEHHS U
TpeHHe NOoKosA. TpeHue B MpUpOJIE U TEXHUKE.

Hemoncmpayuu.

Ha0Gmtoienne MexaHnueckoro ABMKEHHUS Tela.
N3Mepenne cKopocTH NpsIMOITMHEUHOTO JBUKEHUS.
HabGmtoenue sBiaeHus HHEPIUU.
HabGmtoienre u3mMeHeHust CKOpOCTH MPH B3aUMOJCHCTBUM TEIL.
CpaBHeHME Macc 1O B3aUMOJECHCTBHUIO TE.
CrnoxxeHue cui, HapaBJIEHHBIX 110 OJHON MPSAMOM.
Jlabopamopuusie pabomel u onvimol.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JBMXKEHHS (IIapUKa B KHUJIKOCTH,
MOJIEJH JEKTPUUECKOT0 aBTOMOOWIISL U TaK Jaee).
2. OrmpeneneHue CpeaHEd CKOPOCTH CKOJIbKEHUs Opycka WM IIapukKa Io
HAKJIOHHOM IIJIOCKOCTH.
3. Ompezenenue MIOTHOCTH TBEPIOTO TeNa.
4. OmnbIThl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh  pacTsDkeHus  (aedopmariim)
IPY>KUHBI OT NPUIIOKEHHOUW CHUJIBI.
5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTbh CHJIBI TPEHHS CKOJIBXKEHUS OT Beca
TeJa ¥ XapaKTepa CONMPUKACAIOLINXCS IIOBEPXHOCTEM.

Pa3znen 4. /laBienue TBEPABIX TeJl, dKMIAKOCTEl U ra3oB.

Hasnenne. CrocoObl yMEHBIICHHS W yBEIWYeHHUS JAaBieHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBJEHHS raza or o0ObEma, Temriepatypsl. llepenaua naBieHus: TBEPIBIMU
TeaMH, KUAKOCTAMHU U Ta3zaMu. 3akoH Ilackanmsa. IIHeBMaThyeckne MalllWHBbI.

ok wnE

3aBUCUMOCTDh JABJCHHUS IKUAKOCTH OT TiyOuHBL. ['mMapocTaTUdeckuii mapaaokc.
CooOmatoruecs cocyapl. [ uapaBnnyeckue MeXaHU3MBI.

Atmocdepa 3Bemnum u armochepHoe gaBiieHHe. [IpUYMHBI  CYIIECTBOBaHUS
BO3ymHOM obonouku 3emun. OnwiT Toppuuennu. M3mepenune armocdepHOro naBieHusI.
3aBUCUMOCTh aTMOC(EpHOTO JaBJICHHsI OT BBICOTHI HaJ ypoBHEeM Mops. [Ipubopsr ms
M3MEpeHus: aTMOC(EPHOTO JaBICHHS.

JleicTBME >KMAKOCTM W Ta3a Ha IOrPYy>KEHHOE B HUX Teyo. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. BozayxomnnaBanue.

JHemoncmpayuu.

1. 3aBucuMOCTH AaBJ€HUS raza OT TEMIIEPATyphI.

2. Ilepemaua maBiieHUS KUIKOCTHIO U Ta30M.
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Coob1maroniecs: Cocyibl.

I'mppaBimueckuit mpecc.

[IposiBnenue neiicTBust aTMOC(EPHOTO TaBIICHUS.

3aBHUCHUMOCTb BBITAJIKUBAIONIECH CHIIBI OT O0BbEMaA MOTPYKEHHOW YACTH Tela U
IJTOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM JKHUJIKOCTH.

VYcmoBue 1iaBaHusl TEJ: IUIABAHUE WM TOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEHN TEJa U KUJIKOCTH.

Jlabopamopuusie padbomel u onvimol.

1.

WccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 0o0ObEMa MOTPYKEHHOH B
JKMIKOCTh YacTH TeJa.

OnpeneneHre BHITAIKABAIOIIEH CHIIbI, ACHCTBYIOIIEH HA TENO, MOTPYKEHHOE B
KHUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAIKHUBAIOIIEH CHIIBI, JIEUCTBYIOIIEH HAa TEIO B
JKMIKOCTH, OT MacChl Tela.

OnBbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHIIBI,
JEHUCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT 00BEMA MOTPYKEHHOHN B KUIKOCTh YACTU
T€la U OT INIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeoMerpa Wi KOHCTPYMPOBAHUE JIOJKH U ONPEIEIICHUE €€
rpy30M0AbEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. DHEPrus.
Mexanunueckas pabota. MOIIHOCTb.

HpOCTLIe MCXAaHU3MBbI: pbIYyar, 6J'IOK, HaKJIOHHasA IINIOCKOCTb. HpaBI/IJ'IO PaBHOBCECHUA

pbldara.

[IpumeHenune mnpaBuiia paBHOBECHUS pblyara K OJOKY. «30JI0TO€ MPaBUIIO»

MCXaHUKMH. KHI[ IIPOCTBIX MCXAHU3MOB. HpOCTBIe MCXaHU3MEbI B 6I>ITy 1 TCXHHUKC.

Mexannueckas sHeprus. Kunerndeckass U noteHuuanbHas 3Heprud. lIpeBpaiienue
OJIHOTO BHJIa MEXAHUYECKOU SHEPTUU B IpYyroi. 3aKOH COXPAaHEHUS YHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1.

[Ipumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopuuvie pabomel u onvimol.

1.

2.
3.
4.
8 KUIA

Pa

Omnpenenenrie pabOThl CHIIBI TPEHHs MPH PABHOMEPHOM [BIIKEHUHU Teja IO
TOPU30HTAJIBHON TOBEPXHOCTH.

HccnenoBanue yciaoBuil paBHOBECHS pblyara.

N3amepenne KIIJ] HakIOHHOM MIJIOCKOCTH.

N3yueHune 3ak0Ha COXpaHEHUS] MEXaHUYECKON SHEPTHH.

CC

3aet 6. TenyioBblie IBJICHUA.

OCHOBHBIC TIOJIOKECHUS MOHCKYJI}IpHO'-KI/IHGTI/I‘-IeCKOI‘/’I TCOPHUU CTPOCHHA BCIICCTBA.

Macca u pa3mepbl aTOMOB ¥ MOJIEKYJ1. ONBIThI, TOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopgenu  TBEPAOro, IJKUIKOrO M  Ta3000pa3HOrO0  COCTOSHUM  BEIIECTBA.
Kpucrannmmueckue n amopdusie Tena. OObsiCHEHUE CBOWCTB ra30B, KHUIKOCTEH U TBEPABIX



TE1 Ha OCHOBE IOJIOXKEHUI MOJIEKYJISpHO--KMHETUYeCKOH Teopun. CMauumBaHuEe H
KalWJUISIpHBIE sIBJIeHUs. TernnoBoe paciiupeHue U CKaTue.

Temneparypa. CBsi3p TeMIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHUYKEHUS YaCTHII.
Buytpennsisi sHeprus. CrnocoObl M3MEHEHMsI BHYTPEHHEW SHEpruu: Teronepenada M

coBepliueHue padoTsl. Busl Temionepenay: TEMIONPOBOAHOCTh, KOHBEKIIHS, U3IyYECHHUE.

KonnuectBo TemnoTel. VYaenbHas TEIUIOEMKOCTh BellecTBa. TemnooOMeH u
TEIUIOBOE DPABHOBECUE. YpaBHEHUE TeIuloBoro OanaHca. IlmaBienue m oTBepaeBaHue
KPUCTAJUINYECKUX BEHIECTB. YJelnbHas TewloTa IuiaBieHusd. IlapooOpaszoBanue u
konaeHcauus. Mcnapenue. Kunenue. Y nenbHas Teriora napoodpa3zoBaHus. 3aBUCUMOCTb
TEeMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOTO JAABIICHUS.

BnaxHnocTs Bo3myXa.
OHeprus TOIUIMBA. Y eNIbHAs TEIJI0Ta CTOPaHusl.

[puniuns! padotel TernoBbix apurareneil KIIJ[ rennosoro asurarens. TeroBble

JBUTATENIH U 3aIIUTA OKPYKAIOIIEH CPEIbI.
3aK0H COXpaHEHUS W MPEBPAICHUS YHEPTUU B TEIJIOBBIX MPOIECCaX.
Hemoncmpayuu.
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Hab6mtonenre OpoyHOBCKOTO JBUYKEHUS.

Hab6monenue nuddyzun.

HabiroieHne siBJIeHUY CMaYMBaHUS U KalTWJUIAPHBIX SBJICHUH.

HabmroieHre TerioBoro pacimpeHus Tell.

W3veHeHne naBieHUs Ta3a MpH HW3MEHEHHMH OOBEMa W HArpeBaHWU WA
OXJIQXKJICHUH.

[IpaBuiia u3MepeHus: TeMIepaTypsbl.

Bunsr Terumonepenaym.

OxnaxxaeHne mpyu COBEPIICHUH PabOTEHI.

. HarpeBanwue npu coBepmieHr# pab0OThl BHEITHUMH CHJIAMH.

10 CpaBHeHHE TEIIIOEMKOCTEH Pa3InYHBIX BEIIECTB.

11. HaOmroieHME KUTIEHUS.

12. HabGmroieHne moCTOSIHCTBA TEMITEpaTyphl IIPH IJIaBJICHHUH.
13. Moenu TEIIOBbIX IBUTATENIEH.

Jlabopamopuuvie pabomel u onvtmol.

1.
2.
3.

OnbITh IO 0OHAPYKEHUIO JEHCTBUS CUI MOJIEKYJISIPHOTO MPUTSHKEHUS.

OneITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIM caxapa.

OnbITEl IO HAOJIIOAEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B, KUIAKOCTEH U TBEPIBIX
Tel.

OmnpeneneHue naBieHUs BO3ayXa B OaJJIOHE MINPHIIA.

OmnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JAaBJICHUS BO3yXa OT €ro oobéma u
HarpeBaHus WIN OXJIAKICHUS.

[IpoBepka THMIOTE3bl JUHEHHON 3aBHCHMOCTH JUTMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPHUYECKOI TpyOKe OT TeMIepaTyphl.

Habmionenne w3MeHEHUs BHYTPEHHEW OSHEpruM Tela B pe3yibTare
TETUIONepe1ady U pabOThl BHEITHUX CHIL

WccnenoBanue siBneHus: TEIooOMEHa NPHU CMEIIMBAHUU XOJIOAHOW U Topsiuei
BOJIBL.



9. Ompenenenue KOTUYECTBA TETUIOTHI, MOJYYEHHOTO BOJOW HPU TETIOOOMEHE C
HarpeTbiM METANINYECKUM LIWIMHAPOM.

10. Onpenenenne ynenpbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mnporecca UCIapeHus.

12. Onpenenenre OTHOCUTENHHON BIAXKHOCTH BO3yXa.

13. Onpenenenne yaenpbHOMN TETIIOTHI IJIABICHUS JIbIA.

Paznen 7. DnekTpuyeckue 1 MATHUTHbIE SIBJICHUSA.

OnekTtpusanusa Ten. J[Ba poja  DIEKTpUYECKUX  3apsaoB. BzammonelcrBue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTH CHIJIBI B3aUMOJCHCTBHS 3apsSKEHHBIX Tell
OT BEJINYMHBI 3aPSAJI0B U PACCTOSIHUS MEXKIY TEIaMH).

Onektpuueckoe mnone. Hanpsok€HHocTh  dnexrtpuyeckoro  mnons.  [IpuHnun
CYNEpHO3ULUH JIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenun smekTpuueckux 3apsioB.  OJIEMEHTAPHBIA  DJIEKTPUYECKUN  3apsii.
Crpoenue aroma. IIpOoBOIHHMKM W JMDIEKTPUKU. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOIO
3apsna.

DJIEKTPUYECKUI TOK. YCIOBHUS CYIIECTBOBAHUS AIEKTPUUECKOrO TOKa. McTOUHMKHM
MOCTOSSHHOTO  TOKa. JIeHCTBUSL  DJEKTPUYECKOro Toka (TEIIoBOE, XHWMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUI TOK B KHUAKOCTAX U Tra3ax.

OnekTtpuueckas nenb. Cuia Toka. DJeKTpuueckoe HampsbkeHue. ConpoTHBIIEHUE
IPOBOJIHUKA. YJIEIbHOE CONPOTHUBIICHHE BellecTBAa. 3akoH OMa aisd ydyacTKa LEMH.
[TocnenoBarenbHOE U MApaIEIbHOE COEIUHEHUE TPOBOJIHHUKOB.

PaGota 1 MOIIHOCTH 3eKTpUUYecKoro Toka. 3akoH /[xoynsa—Jlenna. Dnekrpuyeckue
LENU ¥ NOTPeOUTEIN dIEKTPUIECKO SHepruu B ObITy. KopoTkoe 3ambikaHMe.

[TocTosiHHBIE MarHUTHI. B3auMoaeiicTBUE NOCTOSHHBIX MarHUTOB. MarHuTHoE IoJe.
MarnutHoe mosie 3eMiIM M €ro 3HaueHWe Ui KM3HU Ha 3emuie. OmnbIT Opcrena.
MarsnuTHoe 10JIe 3JEKTPUYECKOro ToKa. lIpuMeHeHue >JIeKTpOMarHuTOB B TEXHUKE.
JleficTBi€ MarHUTHOTO MOJS Ha MPOBOAHUK C TOKOM. JJEKTPOABUIATENb MOCTOSHHOIO
ToKa. Vcnonb30BaHue 31EKTPOABUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®apanes. SIBneHue »ieKTpoMarHUTHOM wuHAYKUuH. IlpaBuno Jlenna.
OnexrporeHeparop. CrnocoObl MONMYYSHHs AIIEKTPUUYECKON IHEPruu. DIEKTPOCTAHIIUU Ha
BO300OHOBIISIEMBIX UCTOYHHUKAX YHEPTHUU.

Hemoncmpayuu.

DneKTpu3zanus Tell.

JIBa poja 3NeKTpUUYECKHX 3apsiIOoB U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEL.
YCTpoKCTBO U JEHUCTBUE IIEKTPOCKOIIA.

OnexTpocTaTnyecKas MHIAYKIHSL.

3aKOH COXpaHEHUS AIEKTPUUYECKUX 3apsI0B.

[IpOoBOIHUKY U JUATIEKTPUKH.

MoaenupoBaHU€e CUIIOBBIX JTUHUN 3JIEKTPUYECKOTO TTOJIS.

HcTouHnKHM NOCTOSTHHOTO TOKA.

. JleHcTBuUs 3IEKTPUYECKOrO TOKA.

©Coo Nk~ WMDRE

10 DIEKTPUUECKUIN TOK B KUJKOCTH.
11.T"a30Bbli pa3psiz.
12. I3mepeHue CUIIBI TOKa aMIIEPMETPOM.



13. 3smepeHnue 3IIeKTPUIECKOTO HANPSKEHUS BOJTBTMETPOM.

14. Peoctar u Mara3uH CONpOTUBIICHUIA.

15. B3aumoericTBrEe MOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHie HEBO3ZMOKHOCTH PA3/ICICHHUS MOJIIOCOB MarHuTa.

17. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

18. OmeiT Dpcrena.

19. MarautHoOe 1oJie TOKa. DJICKTPOMArHHT.

20. [leiicTBME MAarHUTHOTO TIOJISI HA TTPOBOJHHUK C TOKOM.

21. DneKTpoABUraTEeNh MOCTOSHHOTO TOKA.

22.ViccnenoBaHue SIBICHUS SJIEKTPOMArHUTHON MHIYKITHH.

23. OnbiTel Dapanes.

24.3aBUCUMOCTh  HANpaBJICHUs UHAYKIMOHHOTO TOKa OT  YCIOBUH  €ro
BO3HUKHOBEHHUSI.

25. DIIeKTpOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopuuvie padbomul u onvimol.

1. OmpiTbl 1O  HAONIOACHWIO  DJEKTpU3AIMU TEJ  HMHIAYKIUEHW W TpH

COTIPUKOCHOBEHUH.

UccnenoBanue nedCTBUS AIEKTPUIESCKOTO MOJISI HA TPOBOIHUKH U JUDJICKTPHKH.

COopka u nmpoBepka pabOoThI JIEKTPUUECKON LIETH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHUe CUJTbI TOKA.

N3mepenue u peryampoBaHuie HaMpsKEHUS.

ok wn

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO 4Yepe3 pPe3UcCTop, OT

COIPOTHBJICHUSI PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOpE.

7. OmbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb 3JIEKTPUUECKOIO COMPOTHUBICHUS
NPOBOJHHKA OT €r0 JUIMHBI, MJIOIIAIU OTIEPEYHOr0 CEYSHHs U MaTepuaa.

8. IlpoBepka mpaBuiia CIOKEHUS HANpPSHKEHUW TpU  MOCIEA0BATEIHLHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.

9. Tlpomepka mpaBuiia Ui CUIIbI TOKA IPH MapaIEIbHOM COEIMHEHUN PE3UCTOPOB.

10. Onpenenenue paboThI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.

11. OnpeneneHre MOITHOCTH AIEKTPUUECKOT0 TOKA, BBIIETSIEMOM Ha pe3nucTope.

12.UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HWAYIIEro 4Yepe3 JaMIOuKy, OT
HaNPSDKEHUS Ha HEel.

13. Onpenenenue KI1/I narpeBarens.

14. ViccnenoBanne MarHUTHOTO B3aUMO/JICHCTBUS MOCTOSTHHBIX MAarHUTOB.

15. 3y4yeHre MarHUTHOTO IOJSI MOCTOSIHHBIX MAarHUTOB MpPH UX OOBEAMHEHUH U
pa3zeneHnu.

16. UccnenoBanue NeHCTBUS 3JIEKTPUIECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17.OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOJCIHCTBUSI KATYIIKU C
TOKOM M MarHuTa OT CHJIbI TOKA U HalpaBJIEHUS TOKA B KaTyIIKeE.

18. M3yuenue neiicTBUSI MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

19. KonctpyupoBanue 1 u3ydeHue paboThl 3JeKTPOABUTaTEs.

20. U3mepenne KIIJ1 anexTpoaBUraTenbHON yCTAHOBKH.

21.0mbITBI 1O HMCCICAOBAHUIO  SIBJICHHUA  AJIEKTPOMArHUTHOM  MHIYKIIMH:

MCCIIeZIOBaHNE N3MEHEHUI 3HAUCHUS U HAIPABJICHUS WHAYKIIMOHHOTO TOKA.



9 KJIACC

Pa3znen 8. Mexannueckue siBJCHUA.

Mexannueckoe — aBwKeHue.  MarepuanbHas — Touka.  Cuctema  oTcuéra.
OTHOCUTENBPHOCTh MEXaHUYECKOTO ABMKEHUA. PaBHOMEPHOE NIPAMOIMHENHOE BUKCHHE.
HepaBnomepHoe npsimonnHeHOe ABrkeHne. CpeaHsas 1 MTHOBEHHAs: CKOPOCTh TeJla IIPU
HEPAaBHOMEPHOM JBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TpsiMONIMHETHOE nBIkeHHEe. CBOOOTHOE MajieHHeE.
Omnebitel [Manunes.

PaBHOMepHOE JBMXKEHHE 1O OKpyXHOCTH. Ilepuox u dacrora oOpauieHus.
JIuneitHasa u yriaoBasi CKOpocTHu. LIeHTpocTpeMuTeNnbHOE YCKOPEHHE.

IlepBolii 3akoH Hrprotona. Bropoit 3axkoH Hbrorona. Tperuii 3akoH HreroToHa.
[IpuHIHMN Cynepno3nLuy CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHJIa TPEHHS CKOJbXEHHUS, CHJIA
TPEHUS MOKOs, IPYTUe BUIBI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHPHOTO TATOTEHHUA. Y CKOpEeHHE CBOOOAHOIO IMaJIeHUsI.
JIBwxenne muaHer BOKpyr Connua. IlepBas kocmmueckass ckopocTb. HeBecoMocTs u
MepErpy3KHu.

PaBHOBecue wmarepuanbHO TOUkM. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEILNIEHHOM OChIO BpaleHusa. MoMeHT cuibl. LIeHTp TsxkecTu.

Nmnynec tena. M3Menenwe wummynbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE JBUIKEHHE.

Mexannueckass pabota U MOIIHOCTh. PaboTa cui TsDKECTH, YNPYTrOCTH, TPEHUS.
Cas13b 3Hepruu u pabotsl. [loTeHIManbHAas SHEPTUs Tela, MOJHATOrO HaJl IOBEPXHOCTHIO
3emuin. lloTeHnmanbpHas sHeprusi cxatoi npyxuHbel. Kunernueckas sueprus. Teopema o
KMHETUYECKOM SHEPTruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. HaGmroneHue MeXaHMYECKOro JBMKEHHS Tella OTHOCUTEIbHO pa3HBIX Tell

OTCYETA.

2. CpaBHeHHME TIIyTe€ll U TpaeKTOpPUN JBUKEHHS OJHOTO U TOTO K€ Tela

OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.

N3mepenune cCkopocTH U yCKOPEHHUS IPSIMOJIMHEMHOTO IBUKEHUSI.

HccnenoBanue nNpu3HaKoB PaBHOYCKOPEHHOTO JIBHXKECHHUSI.

Habumronenue qBuKeHUs Tea Mo OKPY>KHOCTH.

HabGmronenne MexaHWMYeCKUX SIBJICHUW, MPOUCXOJSIIIMX B CHCTEME OTcuéTa

o Uk ow

«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHHH OTHOCHTEIBHO
KaOuHeTa (PU3UKH.
/. 3aBUCHUMOCTb YCKOPEHHS TeJla OT MACCHI TeJIa U IEHCTBYIOLIEH Ha HETO CUIIBL.
8. Habnronenue paBeHCTBa CHII IPU B3aUMOJICHCTBUU TE.
9. HM3meHeHue Beca Tena MpH yCKOPEHHOM JIBHXKEHUH.
10.Ilepenaya umirysibca Ipy B3aUMOICHCTBUU TEIL.
11.TIpeoOpa3oBanus SHEPTUU IPU B3aMMOACHCTBUU TEIl.
12. CoxpaHeHue UMITyJIbca IPU HEYTIPYTOM B3aUMOICHCTBHUH.
13. CoxpaHeHue UMITyJIbca P a0COTIOTHO YIIPYTOM B3aUMOICHCTBHUH.
10



14. HabGnroieHne peakTUBHOTO JIBHXKCHHUS.
15. CoxpaHeHne MeXaHMYECKOM SHEPTUH MPU CBOOOTHOM I1aJIECHUU.

16. CoxpaneHrne MEXaHWYECKOW HHEPruu MPH JBMKCHUHM Tela TOJ JeHCTBHEM

MIPY’KHUHBI.

Jlabopamopuusie padbomol u onvimol.

1.

oo

10.

11.

KoncTpynpoBanue TpakTa s pasroHa U JajdbHEHIIEro paBHOMEPHOTO
JIBIDKEHUS IIapUKa WA TEJICKKH.

Onpenenenne cpeHe CKOPOCTHU CKOJNBbXEHUsSI OpycKa WM JBMKEHHUS LIapuKa
110 HAKJIOHHOM IIJIOCKOCTH.

Onpenenenne yCKOpeHHs Tela Mpu paBHOYCKOPEHHOM JIBUKEHUU MO HAKJIOHHOMN
MJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTM MMYTH OT BPEMEHU TIPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadyallbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €ciau MpU PaBHOYCKOPEHHOM JABM)KEHMHM O€3 HadalbHOU
CKOPOCTH TyTH OTHOCSTCS KaK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIWE
MPOMEKYTKH BPEMEHHU OJMHAKOBBHI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT CHUIIBI HOPMAJIbHOIO
JaBJICHUS.

Omnpenenenne kodhUIIMEHTA TPESHUS CKOJBKEHUS.

Omnpenenenue kECTKOCTH MPYKUHBL.

Onpenenenrie pabOThl CHIIBI TPEHHs] MPU PABHOMEPHOM [BIIKEHUHU Teja IO
TOPU30HTAILHON TOBEPXHOCTH.

Omnpenenenne paboOThl CUIIBI YIPYTOCTU MPH MOIBbEME Ipy3a C UCIOIb30BAHUEM
HEMOJIBUYKHOTO U MOJBUKHOTO OJIOKOB.

N3yyenue 3aKkoHa COXpaHEHUS SHEPTUU.

Pa3zgen 9. Mexanunueckune KoJie0aHuS U BOJIHBI.
Konebatenpnoe nBmwxkeHne. OCHOBHBIE XapaKTEPUCTUKH KoJieOaHUMW: TEPHOI,

qacToTa,

aMIUIMTyAa. MateMaTudecKkuil U MpyXKUHHBIA MasTHUKH. [IpeBparieHue sHepruu

IIpu KoJieOaTeJIbHOM JBHXXCHHH.

3aTyxanu11/Ie KoJIeOaHHSI. BI)IHY)KIICHHBIC kKoneOanus. Pe3oHanc. MexaHWYecKHe
BoiHBL. CBOMCTBA MEXaHUYECKHUX BOJIH. HpOZ[OJIBHBIe U IIOIICPCYHLIC BOJIHBI. I[JII/IHa

BOJIHBI M CKOPOCTH eé pacIIpoCTpaHCHU:]. MexaHuuecKde BOJIHBI B TBépI[OM TCIIC,
CEHCMMYECKHE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbicOTa ToHa. OtTpaxkeHue 3Byka. HHpasByk u
YIBTPa3BYK.
Hemoncmpayuu.

ok wnPE

Hab6mronenne konebanuii Tei moj| 1eWCTBUEM CHUITBI TSXKECTH U CHIIBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HUTH U HA MIPY>KUHE.

HabmroieHne BoIHYKIEHHBIX KOJIeOaHUH U pe30HAaHCA.

PacnpocTpanenue npoaoiabHbIX U MONEPEYHBIX BOJH (HA MOJIETN).

HaGuroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AxycTudeckuil pe3oHaHC.

Jlabopamopuwvie padbomul u onvimul.

1.

Onpez[eﬂeHHe YaCTOTHI U IICpHUOaa KoJIcO0aHUM MaTeMaTHYEeCKOTO MasiTHUKA.
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2. OrmpejeneHue 9acTOTHI U IEPHOIA KOJICOAHHH MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEepUOIa KOJIeOaHH MOABEIICHHOTO K HUTH Tpy3a
OT JJIUHBI HUTH.

4. HccnegoBaHue 3aBUCUMOCTH MEpHUOJa KOJNEOAHWUN MPYKUHHOTO MasTHUKA OT
Macchl Ipy3a.

5. ITlpoBepka HE3aBUCHMOCTHU TIepUOJa KoJieOaHUW Tpy3a, MOABEUICHHOIO K HUTH,
OT Macchl Irpy3sa.

6. OmbITB, NEMOHCTPUPYIOIIHE 3aBUCHMOCTh TIEpHOJa KOJICOAHWH MPYKUHHOTO
MasiTHUKa OT MacChl Tpy3a U KECTKOCTH MPYKUHBI.

7. U3mepeHue yckopeHus CBOOOTHOTO Ma/ICHHUS.

Paspgen 10. DiieKTpOMAarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE roJe. DJIEKTPOMAarHuTHbIE BOJIHBL. CaoiicTBa
AJEKTPOMArHUTHBIX  BOJH. [llkama  anexkTpoMarHUTHBIX  BOJH. HMcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DJieKTpoMarHutHas npupoja ceeta. CkopocTh cBeTa. BomHOBBIE CBOICTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa 2JI€KTPOMAarHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuusie padbomul u onvimol.

1. W3ydyenue CBONCTB D3JIEKTPOMArHUTHBIX BOJIH C [OMOIIBIO MOOUIIBLHOTO

TenedoHa.

Pa3pnen 11. CBeToBbI€ SIBJICHMS.

JlyueBass mopenb cBera. Mcrounuku ceta. IlpsimoninHeiliHOe pacnpocTpaHeHue
ceera. 3armenus Connua u Jlynel. Otpaxenune cBera. Ilimockoe 3epkaiio. 3akoH
OTpPa)KE€HUs CBETA.

[Ipenomiienne cBera. 3akoH npenomiieHHs cBeTta. [logHOE BHYTpEeHHEE OTpa)KeHue
cBera. Mcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONITHYECKUX CBETOBOAAX.

JIunza. Xon nydeit B nuH3e. OnTudeckas cucrema (oToarnmnapaTa, MUKPOCKONa |
Teneckomna. ['na3 kak onTudeckas cucrema. bam3opyKocTh U JallbHO30PKOCTb.

Paznoxenne 6enoro csera B crektp. OnbiTel HhtoToHA. ClioXKeHHE CHEKTPaIbHbBIX
uBeToB. J(ucnepcus cpera.

Hemoncmpayuu.

[IpsiMonuHEliHOE pacIpOCTPaHEHHE CBETA.

OTtpaxeHue cBera.

[Tony4yenne n300pa>keHUi B IMIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiaX.
[Ipennomnenue caera.

OnTuueckuii CBETOBOJ.

Xon myueit B coOuparornieit TuH3e.

XO0JI Ty4deu B pacCeuBArOLIEH JIMH3E.

[Tony4yenne n300pa>keHU ¢ TOMOIIIBIO JMH3.

. IIpunnun peiicTBus ¢poroanmnapaTa, MUKPOCKONA U TEIECKOIA.
10. Mogens 11a3a.

11. PaznokeHue Oeroro cBeTa B CIIEKTD.

©Coo Nk~ WMDRE

12.Tlony4yenue 6em0ro cBeTa MpH CIOKEHUU CBETA Pa3HBIX LIBETOB.
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Jlabopamopuusie padbomol u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIila OTPaK€HUs CBETOBOTO JIyda OT YIJIa MMaJeHUs.

2. W3yueHune xapakTepUCTHK U300paXeHUS MpeIMeTa B IIIOCKOM 3epKalie.

3. HccrnenoBanne 3aBUCMMOCTH yIyia MPEIOMIICHHS CBETOBOTO Jy4ya OT YIJia
MaJIeHUs Ha TPAHUIIE «BO3IyX—CTEKIIO».

[Tonyuenue n3o0paxeHui ¢ MOMOIIBIO COOMPAIOIICH JIMH3BI.

Onpenenenre GOKYCHOTO pacCTOSHUS U ONTHYECKOM CHIIBI COOMPAOIIEH JTUH3BI.
OnBbITHI IO Pa3lI0KEHUIO OEIOTO CBETA B CHEKTP.

N o ok

OMBITHI O BOCOPUSTHUIO IIBETA MPEIMETOB MPU UX HAOTIOICHUH Yepe3 I[BETOBBIC
(GUIBTPHL

Pa3znen 12. KBanroBble ABJIeHHUS.

Oneitel  Pesepdopna u rmutanerapHas Moxenb atoma. Mogens aroma bopa.
Hcnyckanue u nornomenue ceera atroMoM. KBaHThel. JIMHeHYaTbie CIEKTPHI.

PannoaktuBHOCTE. Anbda-, 6eTa- U ramma-uznydeHusi. CTpoeHue aTOMHOIO sjipa.
Hyxknonnas Mozaens aromHoro sjpa. M3ortomsl. PagunoaktuHbie mpeBpanenus. [lepuon
MoJypacnaja aTOMHbIX sJIEp.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MacCOBOIO YHMCEI. DHEPTHs
CBSI3W aTOMHBIX sfep. CBsA3b MacChl M DHEPruu. Peaknuu cUHTE3a U JCNEHUs Sep.
Uctounuku sneprun ComHIa U 3BE3I.

SAnepHast sHepreTuka. J[eficTBUsA paJuOaKTUBHBIX U3JTyYEHHUI Ha )KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CHexTpsl U3JIyYEHUs U MOTJIOLIECHHUS.

CnexTpsl pa3InyHbIX ra30B.

CnexTp Bogopoaa.

Ha6monenue TpexoB B kamepe Bunbscona.

PaboTta cuéTunka HOHU3UPYIOUTUX U3TyUCHHM.

Perucrpanus usnyyeHus NpupoaHbIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopuusie pabomel u onvimol.

1. HaGmroneHue CIUTOUIHBIX U IMHEHYATHIX CIIEKTPOB M3ITYUCHHUS.

2. UccnenoBaHue TPEeKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI [0 TOPMO3HOMY ITyTH (T10
dbororpadusam).

3. H3mepeHne paanoakTHBHOTO (hOHA.

Uk wnpE

IToBTOPUTENBHO-00001AIOIIIUI MOTYJIb.

[ToBTOpPHUTENHHO--0000MAONIMIA MOy b MpEIHA3HAYCH JUISI CHUCTEMAaTH3alluu |
0000IIIeHNsT TIPEAMETHOTO COACP)KaHUS M ONBITA JCATEIBHOCTH, NMPUOOPETEHHOTO IPH
M3yYeHHH BCEro Kypca (U3MKH, a TakkKe s TMOJArOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY dK3aMeHy 1o (pu3uke i 00yJaromuxcs, BEIOPABIIUX 3TOT y4eOHBIN
peaMer.

[Ipy w3y4yeHMM JAHHOTO MOMAYJS PEATM3YIOTCS U CHUCTEMATH3UPYIOTCS BHIBI
JeSITEIbBHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTH)KCHHE TMPEAMETHBIX U
MeTarnpeIMeTHBIX TUTAHUPYEMBIX pE3yIbTaTOB oOydeHus, dbopmupyercs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB UCCIIEIOBAHUS SBJIICHUN
MPUPOJABI M TEXHUKH, OBJIAJICHUE YMECHUSIMH OOBSICHATh (U3NUYECKUE SBICHUS, TIPUMCHSS
MOJIYYCHHBIE 3HAHUS, PEIIATh 33/Ia4H, B TOM YHCJIE KAYECTBEHHBIC U DKCIIEPUMEHTAIILHEIE.
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[IpuHIMTIHAIBHO IEATENPHOCTHBIA XapaKkTep AAHHOTO pa3jiefla PEaanu3yercs 3a CUET
TOT0, YTO O0YYaIOUIUECs BBINOIHSIOT 33JaHUsl, B KOTOPBIX UM IPEIaraercs:
Ha OCHOBE IOJYYEHHBIX 3HAHUM DPACIIO3HABATh U HAYYHO OOBSCHATH (PU3HUECKUE
SIBJICHUS B OKPY KalOLEH MIPUPOJIE U ITOBCETHEBHOW JKU3HU;
MCIIOJIb30BaTh Hay4YHbIE METObl UCCIIEOBAHUS (PU3NUYECKUX SIBICHUM, B TOM UHUCIE
JUISI IPOBEPKU TUIOTE3 U NOJYYEHHUS TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh HAyuyHble OCHOBBI HambOojee BaKHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJIOTMH, HanpuMep, IPAKTUYECKOTO HCIIOIb30BAHNUS PA3IUYHBIX HCTOYHHUKOB
DHEPTMM HAa OCHOBE 3aKOHA IIPEBPAICHHUS W COXPAHEHHsI BCEX W3BECTHBIX BHJIOB
SHEPTHUH.

14



®OPMBbI YYETA PABOUYEN TPOT'PAMMBbI BOCIIUTAHUSA

Coaep:xxanne padodeii mporpaMmsl 7 KJjiacca

(68 gacos, 2 yaca B HEJIEIIO)

Ne | Ha3zBanme pasjgesna ConepxxaHue BOCHUTAHUS Bpems
1 | Beenenue HNHTemiexkTyalbHo€  BOCHUTAHUE: dopmMupoOBaHUE 4 qaca
IIPEICTABJICHUI O HAYYHOM KapTHHE MHpA.

2 | IlepBonavanbHbIC WurennexryanpHoe  BocnuTanue: — dopmupoBaHue | 6 yacos
CBECHHUS O MHUPOBO33PEHYECKUX, OOIEHAYYHBIX MPEICTaBICHUHN O
CTpPOEHHUHM BellecTBa | (GU3MKe KaK HayKe.

3 | BzaumopeiictBue JlmunoctHoe  Bocmuranue: — Hakomienme — ombita | 21 yac
TEN SMOIIMOHAIBHO-OLIEHOYHO I NeSITENIbHOCTH, u

BbIPa0aTHIBAIOTCSI COOCTBEHHBIE OLIEHOYHBIE CY)KJIEHUS
IPUMEHUTEIBHO K TEOPETUYECKUM IIOCTPOCHMSAM U
9KCIIEPUMEHTAJIbHBIM CBEPIICHUSIM (PU3NUECKON HayKu
B 1IEJIOM, CTUMYJUPYIOIINE YYAIIUXCS CO3HATEIbHO W
OTBETCTBEHHO MOJXOJNUTH K MOJYYECHHUIO 3HAHUIL.

4 | laBnenue tBepAbIX | MHTEIeKTyampHOE BOCIUTAHHUE: OcBoenue | 21 yac
TeJ, )KUJIKOCTEH U oOlLIIeHAYy4YHbIX METOJIOB: HAOJIOJeHHe, HU3MEpEeHHeE,
ra3oB SKCIIEPUMEHT, MOIETTUPOBAHUE.

5 | PaGota u momtHOCTB. | [IpakTHKOOpHUEHTHPOBAHHOE Bocnutanue: | 11 yacos
DHeprus @opMUpPOBAHHE TPEACTABICHUH O MNPAKTHYECKOU

IIEHHOCTH (M3MKHA KaK HAyKM M Y4eOHOro mpeamera.
OcBemarhy KpymHEHITHE TEXHUYECKHE H300pETeHHS W
BO3MOYKHOCTH HUX HCIIOJIb30BAHUS Ha MPUMEPE MPOCTHIX
MEXaHU3MOB, MPOOYKIAaTh yUaIIUXCS K aHATu3y (HakToB
JIMAJIEKTUYECKOTO B3aUMOACUCTBUS (DU3UKU M TEXHUKHU.

6 | IToBropeHue 5 yacoB
Hroro 68 yacoB
B TOM 4mciIe KOHTPOJIBbHBIX padoT 5
J1a0opaTOpPHBIX padoT 10

Conepxanne padoueii mporpammsl 8 kiiacca

(68 wacoB, 2 gaca B HEJICIIO)

Ne | Hassanue pasgesa Coaep:kanue BOCIIMTAHUA Bpems

1 | Temnoseie siBIECHMUS HHurennexryaibHOe BOCIIMTAHHUE: dopMupoBaHue 25 gacos
IIPEICTABIICHUN O HAYYHOU KapTUHE MHUpa.
DKO0JIOrHYecKoe BOCHHMTaHUE: DKOJIOTHYECKHe MPOOIeMBbl
HCIIOJIb30BaHUS PA3JINYHBIX BUJOB TOIJIMBA B IBUTaTEIIIX
BHYTPEHHETO  CropaHus H IIyTH WX  pelIeHus.
dopMHpOBaHUE «HOOCHEPHOTO MBIIUICHU OOpaIieHus
Ha ypokax (M3MKH K OCHOBHBIM BOIIpOCaM TIJI00aTbHOU
OKOJIOTHH.
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2 | DnekTpuveckue
SIBJICHUS

WNuTennekryansHoe BOCIIMTaHHE: OcBoenue
oOIIIeHayYHBIX METOJIOB: HAOJIOACHHWE, W3MEpPEHUE,
IKCIIEPHUMEHT, MOJCIHPOBAHHUE.

JINYHOCTHOE  BOCIHTAHUE: PACKPBITh  I[EHHOCTHBIC
ACTMEeKThl (PM3UKH KaK HAyKH, TPOSBISIONINECS TIpU
B3aUMOJICHCTBUU C JPYrUMU OOJACTSIMU UYETIOBEUYECKOM
JeSTeTHHOCTH.

3nopoBrecOeperatoniee Bocnutanue: HeoOxoamMocTh
cOOII0ACHNS TIPAaBUJI TEXHUKHU O€30M1acHOCTH IIpu padboTe
C QJIGKTPUYECCKHUMH TpHOOpaMH HAa YpOKax, B OBITY U
nocyenyronei npodeccuoHaIbHON IeITeTbHOCTH

27 yacosB

3 | DNeKTPOMAarHUTHBIE | MHTesIeKTyanbHoe BOCITUTAHHE: OcBoenue | 7 vacoB
SABJICHUA OOIlIEHay4YHBIX METOJIOB: HAOJIIOJICHUE, W3MEpEHUeE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE.
JInunoctHOe BocnuTanue: POPMUPOBAHHUE LIEHHOCTHOTO
OTHOIIIEHUSI K  TPAKTUYECKUM  BO3MOXHOCTSIM U
JOCTH)KCHHSIM COBPEMEHHOM HAYKH.
4 | CperoBBI€ SABIEHUA | JIUUHOCTHOE BOCIIMTaHHE: gopmupoBanue | 9 yacos
MHPOBO33PEHUYECKOTO B3I u yOexxaeHus
OTHOCHUTEIILHO HAYYHOW KapTHUHBI MHUPA U €€ 3HAUNMOCTH
JUTSL 9eTTOBEKA JIJISl U3YYCHHST OKPYXKAIOIIEeTO MHUpa.
TpynoBoe Bocniutanue: OCBOCHHE MTPUMEHEHUS HAYIHBIX
3HaHUHN (HU3UKU B )KU3HU.
Hroro 68
4acoB
B TOM 4mciie KOHTPOJIBbHBIX padoT 4
J1a00paTOPHBIX padoT 11
Conepxanue padoueii mporpamMmmsl 9 kiiacca
(102 gaca, 3 yaca B HEJICIIO)
Ne | Ha3panue pa3sgena Coaepikanue BOCIIMTAHUA Bpems
1 | 3akonbt HNuTennexryanbHoe BOCIIMTaHHUE: DopMHUpOBaHHUE 34
B3aUMOJICHCTBUSA U IIPEACTABICHUM O HAYYHOU KapTUHE MUpa.
ABHKEHUA TCJI OcBoenne  OOIIEHAyYHBIX  METOJOB:  HAaONIOJICHUE,
H3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE.
2 | Mexanuueckue HuremnexryansHoe BOCIIUTAHUE: dopMupoBaHUE 16
KOJIe0aHus 1 MIPEACTABICHUI O HAYYHOU KapTUHE MUpa.
BOITHBI. 3BYK OcBoenne  oOIIEHAay4YHBIX  METOJOB:  HAOIIOJEHHE,
HU3MEPEHHE, SKCIIEPUMEHT, MOJEIIMPOBAHNE.
3 | DneKTpoMarHuTHOE 25

I10JIC

3nopoBbecOeperaroiiee BOCIIUTaHUE: Bnusaue
AIIEKTPOMArHUTHBIX U3MYYCHUH HA KUBbIE OPTaHU3MBI.
TpynoBoe Bocnutanue: (OcBOoeHHE  MPAKTHYECKOTO
NPUMEHEHHUS HAy4YHBIX 3HAHWM (U3UKK B JKU3HH U
MPaKTUYECKON EATEIbHOCTH.
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4 | CrpoeHue aToMa i | DKOJIOTMYECKOE BOCHUTAHME. DKOJOTUYECKHE TIPOOIEMBbI 20
aTOMHOTO s1pa paboThl aTOMHBIX CTaHLIUM. " BO3JECHCTBUSA
PaAMOaKTUBHBIX U3JIyYEHUH Ha )KUBbIE OPraHU3MBI.
JInunoctHoe BocnuTaHue: POPMUPOBAHHUE TBOPYECKOTO
MBIIIJICHUSI [IPU 3HAKOMCTBE YYalllUXCSl C OCHOBHBIMHU
JTanaMH MOJY4YE€HUs HAayYHbIX 3HAaHUW U C MMEBILIUMU
MECTO B UCTOPUHU (DU3UKU HAYYHBIMU 3a0TYKICHUSIMH U
olnOKamu. KopnyckyinsspHO-BOITHOBOM Jlyajlu3M.
Mopenu aromoB Tomcona, Pesepdopna, bopa.
5 | Crpoenue n HNHuTtennexryanbsHOe BOCIIUTaHHUE: dopMmupoBaHue 7
SBOJIIOIHS IIPEICTABIICHUI O HAYYHOM KapTUHE MHUpa.
Bcenennoit OcBoeHHe OOIICHAYYHBIX METOJOB B AaCTPOHOMUHU:
HaOJII0JICHHE U MOJEIUPOBAHNUE.
Hroro 102
yaca
B ToM 4HciIe KOHTPOJIBLHBIX PadoT 6
JIA0OPATOPHBIX padoT 9
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INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUSA

N3yyenne (u3Mku Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMsI HAIPABIECHO Ha
JNOCTUKEHUE JIMYHOCTHBIX, METAllPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrate msyueHus (U3MKA Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Yy
oOyyarorerocst OyayT copMHUpPOBaHbI CIEAYIOIINE JIMYHOCTHBIC Pe3yJIbTAaThl B YACTH:

e 1) naTpHOTHYECKOI0 BOCIIUTAHUS:

e [ MposBIEHHE HHTEpEeca K HMCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUCKOMN
(u3nuecKoi HayKH;

e [] [ICHHOCTHOE OTHOIIEHUE K JOCTUKEHUSM POCCUNCKHUX YUEHBIX--(U3UKOB;

e 2) rpaaaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e [] rOTOBHOCTh K AaKTHUBHOMY YYacTHUIO B OOCYXKIEHHHM OOIIECTBEHHO 3HAYMMbIX WU
ATUYECKMX TNPoOJieM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM JOCTHKEHUUN
buzuKy;

e [] OCO3HaHHME BAXHOCTU MOPAIBHO--3TUYECKUX TPUHIUIOB B JIEATEIHHOCTU
Y4EHOT0;

e 3)3CTeTHYECKOr0 BOCIIMTAHUS:

e [] BOCHpUSITHE OCTETUYECKMX KayecTB (PU3NUECKOW HayKu: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

® 4) IEHHOCTH HAYYHOI O MO3HAHMS:

e [] OCO3HaHUE LIEHHOCTH (PU3MYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MUPA, OCHOBBI Pa3BUTHS TEXHOJOTUH, BaXKHEHILIEH COCTABISIONIEH KYJIbTYpHI;

e [] pa3BuTHE HAy4yHOH I10OO03HATENBHOCTH, HWHTEpPECa K HCCIEA0BATEIHCKON
NeSITEIbHOCTH;

e 5) ¢popMupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJIBHOI0 0J1arOMOIyYHsi:

e [] oOco3HaHHWE IIEHHOCTH 0e3omacHOro o0pa3a JKU3HU B  COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXKHOCTHU MPaBUII OE30MaCHOTO MOBEICHUSI Ha TPAHCIIOPTE,
Ha JIOporax, ¢ AEKTPUYECKUM U TETUIOBBIM 000PYIOBAaHUEM B JOMAITHUX YCIOBUSIX;

e [] chopMHpPOBAaHHOCTHh HaBbIKa peQIIeKCHH, MPU3HAHKE CBOETO IpaBa Ha OMIUOKY U
TaKOT0 e MpaBa y JAPYroro 4yeaoBeKa;

e 6) TPyA10BOro BOCIMTAHMS:

e [] aKTHMBHOE Yy4YacTH€ B pEIICHWU TNPAKTHUYECKUX 3aJa4 (B paMKax CEMbH,
o0pa3oBaTeNIbHONW OpraHMU3aIlK, TopoJa, Kpas) TEXHOJOTUYECKOW W COLMaIbHOU
HaNpaBJICHHOCTH, TPEOYIOLUX B TOM YHCIE U (PU3MYECKUX 3HAHUM;

e [] yHTEpec K MPaKTUYECKOMY M3yUYCHHIO podeccuil, CBI3aHHBIX ¢ (PU3UKOIA;

e 7) 3K0JIOTHYeCKOIr0 BOCIIMTAHMS

e [] opueHTalnMs Ha NMPUMEHEHHE (PU3NUECKUX 3HAHWM Ui pelIeHus 3ajad B o0nacTu
OKpyXarolle cpepl, IUIAHUPOBAHUS IIOCTYIKOB U OLIEHKM MX BO3MOXKHBIX
IIOCJIEACTBUY Il OKPY KAIOLIEH Cpebl;

18



e [] oco3HaHME IJIOOATBHOIO XapakTepa HKOJOTMYECKHUX MpoOJIeM U NyTed uX
pelIeHMS;

e 8) axanTanum K M3MEHSIIOIIHUMCS YCIOBUAM COUMATIbHOI U IPUPOAHOM Cpeabl:

e [] NOTPEOHOCTh BO B3aUMOJEWUCTBHM IPHU BBITOJHEHUN HCCIEIOBAHUN M NPOEKTOB
(u3MUeCcKON HAIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

e [] IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATENbHOCTD;

e [] norpeObHOCTh, B (OPMUPOBAHUM HOBBIX 3HAHUN, B TOM 4Hcie (OPMYIHPOBATH
UJIeH, TIOHATHUS, TUIIOTE3bI O (PU3NUECKUX OOBEKTaxX U SIBJICHUSIX;

e [] oco3HaHue AePUIMTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEM B 00JacTH
¢bu3uKy;

e [] TUIaHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (PU3NUYECKUX 3HAHUM;

e [] cTpemiieHHME aHAJIM3UPOBATh U BBISABIATH B3aUMOCBSI3U MPUPOABI, OOLIECTBA U
SKOHOMMKH, B TOM YHUCJIE€ C UCIIOJIb30BAHUEM (PU3NUECKUX 3HAHMIA;

e [] OlEHKa CBOMX JIEUCTBUI C yUETOM BIUSHUSA HA OKPYKAIOIIYIO CPELy, BOZMOMXKHBIX
ri100a1bHBIX MTOCJIEICTBHIA.

METANIPEAMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOEHMsS MpOrpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOI'O OOILETrO
oOpa3oBaHus y oOyyatomierocsi OyayT copMHpOBaHbl MeTanpeIMeTHbIe pPe3yJabTaThl,
BKJIIOYAIOIIME TT03HABATENIbHbIE YHUBEPCAJIbHbIE yueOHbIe JeHCTBUSI, KOMMYHUKATUBHbBIC
yHUBEpCaJIbHbIE YUeOHbIE NeUCTBUSI, PErYyIITUBHBIE YHUBEPCAIbHbBIE YUeOHbIE ACUCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YueOHbIe AeliCTBUS

ba3oBble JJornueckne a1eicTBUS:
® BBIABIIATH U XapaKTEPU30BaTh CYIIESCTBEHHBIC MPU3HAKK 0OBEKTOB (SIBJICHUN );
e yCTaHaBJIMBATh CYIICCTBEHHBIM TMPHU3HAK KiIacCU(UKAIIMK, OCHOBAHUS IS
000011IeHNS U CPAaBHCHHS;
® BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B pacCMaTPUBAaEMbIX (paKTax,
JTAHHBIX ¥ HAOIIOJCHUSX, OTHOCAIIUXCS K (DU3HMUCCKUM SIBIICHUSIM;
® BBIBIATH INPUYMHHO--CIICJICTBEHHBIC CBSI3M MPH  HM3yYEeHHUH (DU3HMUECKHX
SIBJICHMA M TPOIIECCOB, JeJaTh BBIBOJBI C KCIIOJB30BAaHUEM JCIyKTUBHBIX H
UHAYKTHBHBIX YMO3aKIIOUCHHUH, BBIABUIaTh THUIOTE3bI O B3aMMOCBSI3SX
(bU3UYECKUX BEITUYHNH;
® CaMOCTOATENHHO BBIOMPATH CroOco0 pemieHus ydeOHoW (u3mdeckoil 3amauu
(cpaBHEHHE HECKOJIBKUX BapHAHTOB PEIICHUS, BEHIOOP HanboJee O XO/ISIINETo ¢
Y4ETOM CaMOCTOSTEIIBHO BBIJICIICHHBIX KPUTEPUEB).
ba3oBble uccienoBarejabCKue 1eMCTBHA.
® WCIIOJIB30BAaTh BOMPOCH! KaK MCCIIEI0BATEILCKII HHCTPYMEHT ITO3HAHNS,
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MPOBOJUTH MO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECJIOMHBIN
(bu3MYeCcKuil SKCIIEPUMEHT, HEOOJIbIIIOE UCCIIEA0BaHNE (PU3UUECKOTO SIBJIICHHUS;
OIICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(GOPMAIIUIO, MOJYUYCHHYIO B
XO/I€ UCCIIEIOBAHMS I SKCIIEPUMEHTA;

caMOCTOSITENbHO (OpPMYyIHUpPOBaTH OO0OOIIEHUS W BBIBOJABI MO pe3yJbTaraMm
MPOBENEHHOTO HAOIIOICHUS, OTIbITA, UCCIIEIOBAHNUS;

MIPOTHO3UPOBATH BO3ZMOXKHOE JaJIbHEHIIIEee pa3BUTHE (HU3HUUECKUX TIPOIIECCOB, a
TaK)K€ BBIJIBUTATh MPEINOJIOKEHUS 00 HMX Pa3BUTHH B HOBBIX YCJIOBHUSX U
KOHTEKCTax.

Pabora ¢ undopmanmueii:

MPUMEHSTH PA3IMYHbIE METO/Ibl, HHCTPYMEHTBI U 3alIPOCHI MPU MOUCKE U 0TOOpe
uHpOpMallMM WM JAHHBIX C Y4YETOM NpPEJIOKEHHOW yueOHOW (u3nueckoin
3ajauy;

aHAJIM3UPOBATh, CHCTEMATU3UPOBAaTh U HMHTEPHIPETHPOBATH HH(OpMaIHIO
Pa3IMYHbIX BUJIOB U (DOPM IpEICTABICHUS;

CaMOCTOSITEIHHO BBIOMPATh ONTUMAIBHYIO (POpPMY TpecTaBleHUsT HHPOpMAIUU
U WUTIOCTPUPOBATH pellaeMble 3aJa4d HECIOKHBIMH CXeMaMH, Juarpammamu,
UHOU rpa@uKoil 1 UX KOMOMHALIMSIMHU.

KoMMmyHuKaTHBHBIC YHHBEpPCaJIbHbIEe Y4eOHbIe 1eiiCTBUSA:

B X0JIe OOCYXKJACHHsI yUeOHOT0 MaTepuaja, pe3yJibTaToB Ja00paTOpPHBIX paboT U
IIPOEKTOB 3aJ]aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIa€MOM TEMbl U BBICKA3bIBAThH
WJICH, HallCJICHHbIC Ha PEIICHUE 3aJaud M TOJyIepXKaHUe OJIaroKeaaTeIbHOCTH
0OIIIeHUS;

COIIOCTABJISATh CBOM CYXJCHHS C CYXICHUSAMHU APYTUX YYaCTHHKOB JIMAJIOra,
0OHAPYKUBATh Pa3IMUMEC U CXOACTBO IMO3UIINN;

BBIp@XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCHbMEHHBIX TCKCTaX;

nyOJIMYHO TMPEACTABIATh PE3yJbTaThl BBIMOIHECHHOTO (DU3HYECKOTO OIbITa
(3KCTIIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

NMOHMMATh M HCIIOJIb30BaTh MPEUMYIINECTBA KOMAHIHOW WM WHJIWBHIyaJIbHOMN
pabOTHI MPH PELICHUU KOHKPETHOU (DU3UUECKON ITPOOIIEMBI;

IPUHUMATh IIeJIH COBMECTHOMU JESITEIbHOCTH, OPraHU30BhIBATh JICHCTBUSA 110 €€
JNOCTHIKCHHUIO: PACHpe]eaTh pOJIM, OOCYXIAaTh IMPOIECChI M PE3YJbTaThI
COBMECTHOM pabOThI, 000011aTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBITNIOJIHATh CBOKO 4acTh pPaOOThI, JOCTHras KadeCTBEHHOTO pe3yJbTaTa II0
CBOEMY HAIIPaBIICHUIO W KOOPJWHHUPYS CBOHM JICHCTBUS C JPYTHUMH YJICHAMH
KOMaH/IbI;

OIICHMWBATh KAa4eCTBO CBOECTO BKJIaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSTEIHHO CHOPMYITUPOBAHHBIM YUaCTHHKAMHU B3aUMOICHCTBHS.

PerynsiTuBHbIC yHUBepCaJbHbIe YUeOHbIE 1eiicTBUS
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CaMoopraHmaunﬂ:

BBISIBIISATH MPOOJEMBI B J)KM3HEHHBIX M Y4EOHBIX CHTyalUsiX, TPEOYIOIIMX JUIs
penieHnst PU3NYEeCKuX 3HaAHUI;

OPUEHTUPOBATHCSI B pa3NMYHBIX  MOAXOAAX  HPHUHATHS  pELICHUM
(MHIMBHIyallbHOE, TPUHATHE pELIEHUs B Tpynne, MPUHATHE peUIeHUI
rpynmnou);

CaMOCTOSITEIbHO COCTABIISATh AJITOPUTM PpEUICHUS (PU3NYECKON 3anadul WU
IUIAaHA HCCIIEJOBAHMUA C YYETOM MMEIOIUXCI PECYpcoB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh MpeijaraéMble BapUaHThl pelICHUMH;

JieNiaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTPO.1b, SMOLMOHAJIBbHbIH HHTEJJICKT:

JlaBaTh aJCKBATHYIO OLICHKY CUTYAaIlMH U MpeAiarath 1mjiaH €€ N3MEHEHUs;
OOBSCHATH MPUYUHBI TOCTHKEHUS (HEJOCTUKEHUS) PE3yJIbTaTOB JAESATENbHOCTH,
JlaBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCJIE€ B XOJ BBINOJHEHUS
(U3MYECKOro MCCIEeI0BaHUs WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEILCTB,
U3MEHUBILUXCS CUTYallUl, YCTAHOBJIECHHBIX OITMOOK, BOSHUKIIUX TPYAHOCTEH;
OLICHMBAaTh COOTBETCTBUE PE3yJIbTaTa LeJId U YCIOBHSIM;

CTaBUTh ce0s HA MECTO JAPYroro 4ejoBeKa B XOJAE Copa WIM JUCKYCCHUU Ha
Hay4HYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYIroro;

npuU3HaBaTh CBOE MPAaBO Ha OMIMOKY NpPH pelIeHHH (PU3NYECKUX 3a/Jad WIH B
YTBEPKACHUSAX Ha HAyYHbBIE TEMBI U TAKOE XK€ MPABO JIPYTroOro.

INPEAMETHBIE PE3YJIBTATbBI

K kxoHiy oOyuenuss B 7 KJjacce NpeAMETHBbIE Pe3yJbTaThl Ha 0a30BOM YpOBHE

JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH y 00YUAIONTUXCSI YMEHUM:

UCIIOJIb30BaTh TOHATHS: (U3MYECKHEe M XMMHUYECKHE SIBJICHUS, HaOII0JIeHue,
OKCIIEPUMEHT, MOJellb, THUMOTe3a, EAUHUIBI (U3UYECKUX BEIUYMH, aTOM,
MOJIEKYyJIa, arperaTHble COCTOSIHUSA BellecTBa (TBEPI0E, )KUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOE [IBM)KEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOIMHEHHOE),
TpaeKTOpHsl, paBHOJEHCTBYIOIIAs cuiia, nedopmanus (yrnpyras, IiacTuieckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuuath sBiaeHUS (AudQys3us, TEIIoBoe IBMKEHHE YaCTHUIl BEIIECTBA,
paBHOMEpPHOE JBUKEHUE, HEpPaBHOMEPHOE JIBUKEHUE, MHEepLus,
B3aUMOJICICTBUE TE€J, paBHOBECHE TBEPIABIX TEI C 3aKPEIIEHHOW OChIO
BpallleHus, Tepeaada AaBi€HUsT TBEPABIMU TeNaMH, >KUIKOCTAMH U Ta3aMu,
aTMoc(epHoOe naBJeHHe, TUIaBAaHUE TEJl, TPEBPALEHUSI MEXaHUYECKON YHEPTUN)
0 OINWCAaHMID MX XapaKTEepHbIX CBOMCTB W HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX TAHHOE (PU3NYECKOE SIBJICHHUE,
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pacrno3HaBaTh IMPOSBICHUE M3YYEHHBIX (PU3NYECKUX SIBJICHHUM B OKpY’KalOIEM
MHUpE, B TOM 4Hciie (U3NYECKUE SIBICHHS B MPUPOJE: NMPUMEPHI IBUKEHHUS C
pPa3IMYHBIMU CKOPOCTSIMH B JKMBOM M HEKUBOW NPHUPOAE, ACUCTBHE CHIIBI
TPEHHs] B MPUPOJIE U TEXHUKE, BIMSHUE aTMOC(PEPHOIO JABICHUS Ha >KUBOU
OpraHu3M, IUIaBaHWE pPbIO, pblUard B TeJie YEJIOBEKa, MPU ITOM MEPEBOIUTH
MPAKTUYECKYI0 3aJadyy B Yy4eOHYI0, BBIICIATh CYLIECTBEHHBIE CBOWCTBA
(npu3HaKK) QU3NYECKUX SIBICHMUIA;

ONMCHIBATh HU3YYECHHbIE CBOWCTBA Tel U (PU3UYECKUE SIBICHUSA, HUCHOJIB3Ys
¢u3nueckue BeIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIECTBA, BPEMs, IIyTh,
CKOPOCTb, CPEIHss CKOPOCTh, CHJIAa YIPYTOCTH, CHJIA TSKECTH, BEC TEJa, CHIIA
TpeHUsl, JaBjeHue (TBEPAOro Tela, >KUIKOCTH, ra3a), BbITAJIKMBAIOIIAs CHUIIA,
MexaHu4deckas paboTa, MOIIHOCTb, MJIEYO CHJIbI, MOMEHT CHJIbl, KO3(PUIIHEHT
MOJIE3HOTO JAEUCTBUSI MEXaHU3MOB, KHHETHYECKasi U MOTEHLMAJIbHAsL SHEPIUs),
MpU ONMHMCAHUM MPABUIBHO TPAKTOBATh (UINYECKUH CMBICI HCIOIb3yEMbIX
BEJIMYMH, HMX OO0O3HAUYeHHsS M €IUHUIbI (U3NYECKUX BEJIIMYMH, HAXOIUTh
dbopMyInbl, CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMUYMHY C JIpPYTUMHU
BEJIMYMHAMH, CTPOUTh TpapuKd M3YYEHHBIX 3aBHUCHUMOCTEH (PU3NYECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBJICHUSI U MPOLIECCHI, UCIOIb3YS
npaBujia CIOXEHHUs CUJ (BIOJH OJHOW MpsMoi), 3akoH ['yka, 3axoH I[lackars,
3aKOH ApxuMmena, IPaBUJIO paBHOBecHs pblyara (OJI0Ka), «30JI0TO€ MPABHIION»
MEXAaHHUKH, 3aKOH COXPAaHEHHs MEXaHWYECKOW JSHEpPruu, IpH STOM [JaBaTh
CIIOBECHYI0 (OpPMYJHMPOBKY 3aKOHA M 3alUChIBaThb €ro MaTeMaTHYecKoe
BBIPAKECHUE;

OOBSICHATh (PU3MUECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJl, B TOM YUCIE U B
KOHTEKCTE CHTyaluil IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
NPUYMHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE W3 |—2 JIOrM4ecKux
maroB C omnopoil Ha 1-2 wu3yuyeHHBIX CBOMCTBA (PU3MUECKUX SBICHMH,
(¢u3nYecKuX 3aKOHa WU 3aKOHOMEPHOCTH;

pemate pacy€THble 3a1aud B 1—2 AeHCTBUS, MCIONIB3Ysl 3aKOHBI U (OPMYJIBL,
CBsI3bIBAIOIIME (DU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/Ja4H
3aIlMCBIBATh KPATKOE YCIOBUE, MOJCTABIATh GU3NUECKUE BETUUYUHBI B (POPMYJIbI
U TMPOBOAUTH PAcUEThl, HAXOAUTh CIIPaBOYHBIC JaHHBIC, HEOOXOIUMBIE IS
pelieHust 3agad, OICHHMBAaTh PEATUCTHUYHOCTh MOJyYeHHOH (u3nyecKon
BEJIMYHHBI;

pacro3HaBaTh MPOOJIEMbl, KOTOPhIE MOXHO PEIIUTh MPH MOMOLIU (PU3HYECKUX
METOJOB, B OIMCAHUU HCCIECIOBAHUS BBIACIATH MPOBEPSAEMOE MPEAIIOI0KECHUE
(rumotesy), pa3nu4aTh U MHTEPIPETUPOBATH NOJIYUYEHHBIN PEe3yJbTaT, HAXOIUTh
OLIMOKH B XO/JI€ OIBITA, JI€TaTh BBIBOJIBI IO €TI0 Pe3ysbTaTaMm;

MPOBOJIUTH OIBITHI MO HAOMIOJACHUIO (DU3UYECKUX SBICHUM WIH (PU3NIECKHX
CBOMCTB Tel: (HOpMyIHpOBaTh MpPOBEPSIEMbIE MPEAINOIOKEHUS, COOUpaTh
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YCTAHOBKY W3 TMPEAJIOKEHHOTO 00O0pYyJOBaHMS, 3aMKMCBhIBATh XOJ OIbITa U
(hopmyIUpOBaTH BHIBOJIBI;
BBITIOJTHATh TNPSIMbIE U3MEPEHHSI PACCTOSHUSI, BPEMEHHU, MAacChl Tena, 00béMa,
CWJIBl U TEMIIEpATypPhl C UCIOJIB30BAHUEM AHAJIOTOBBIX U ITU(POBBIX MPUOOPOB,
3aMChIBaTh IOKa3aHUs NOpUOOpPOB C ydy€TOM 3aJaHHON  aOCOJIIOTHOM
MTOTPEIIHOCTH U3MEPEHMI;
MPOBOJIUTH HCCJICIOBAHUE 3aBUCHUMOCTH OJHOM (PU3MUECKOM BEJIMYUHBI OT
JPYrol ¢ HCHOJb30BAaHUEM TPSIMBIX H3MEPEHHH (3aBUCHMOCTH MYTH
PaBHOMEpPHO JBHXKYILETOCS Tella OT BPEMEHU ABUKEHUS Teja, CHIIBI TPEHUS
CKOJBXKEHUS OT Beca Tella, KauecTBa OOpaOOTKM TIOBEPXHOCTEH Tel u
HE3aBUCUMOCTH CHJIbI TPEHHS OT IUIOMIAJUd CONPUKOCHOBEHHUS TEJ, CHUJIBI
YOPYTOCTH OT YJJIMHEHUS TMPYKHUHBI, BBITAIKUBAIOMICH CHIBI OT OO0BEMA
MOTPYKEHHOM YacTU Tella U OT IUIOTHOCTH >KHJKOCTH, €€ HE3aBUCHUMOCTHU OT
MJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUM TUIaBaHUS
TeJ, YCJIOBUN pPaBHOBECHUS pblyara M OJOKOB), y4acTBOBaTh B IUIAHHUPOBAHUH
y4eOHOro HcCCeAoBaHus, coOMpaTh YCTAHOBKY M BBINIONHATH HW3MEPEHUS,
ciemys TPEAJIOKEHHOMY IUIaHy, (UKCUPOBATh pe3yJAbTaThl TMOJYYCHHOU
3aBUCUMOCTA (PU3NYECKUX BEJIMYMH B BHUAC TNPEATOKCHHBIX TaOIUIl H
rpaduKoB, JIeJaTh BBIBOJIBI O PE3yJIbTaTaM MCCIICA0BAHUS;
IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIMUYUH (IJIOTHOCThH BEIECTBA
XKUIKOCTU U TBEPAOTO Tejla, CHIA TPEHHS CKOJBXEHUS, JaBJICHUE BO3/yXa,
BBITAJIKMBAIOLIAsl CHWJIA, JIEWCTBYIOIIAs HA MOrPYKEHHOE B JKHUJIKOCTb TEJO,
KOO(Q(GUIMEHT TMOJEe3HOr0  JEHCTBUSL  MPOCTBHIX  MEXaHM3MOB),  CIeIys
NPEUIOKEHHOW  WMHCTPYKIMHM: TPU  BBINOJHEHUM HM3MEPEHHH  coOupaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHUE NCKOMOI BEJTUUNHBIL
coOnrofaTh MpaBWia TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHKEM;
yKa3bIBaTh MPUHIUIBI JIEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, JAWHAMOMETp, COOOMIAIOIIMECS COCYAbl, OapoMeTp, pblyar,
MIOJIBIKHBIN M HETIOABMXKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTb;
XapaKTepu30BaTh MPUHIUIBI JIEHCTBUS U3YUYEHHBIX NMPUOOPOB U TEXHUYECKUX
YCTPOWCTB C OMOPOIl Ha UX ONUCAHUS (B TOM YHUCIIE: MOJIIUIHUKH, YCTPOUCTBO
BOJIONIPOBOJA, TUAPABIMYECKUN IIPECC, MAaHOMETpP, BBICOTOMED, MOPIIHEBOM
HACOC, apeoMEeTp), HCHOJb3ys 3HAHUA O CBOMCTBaX (U3MYECKUX SIBICHUN U
HE0O0X0UMBbIe (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
NPUBOJIUTH TIPUMEPHI (HAXOAUTh WHOOPMAIMIO O TMPUMEpPax) MPAKTUYECKOTO
UCTIOJIb30BaHMsI (PU3MYECKUX 3HAHUHN B MOBCETHEBHOM KU3HU Il 0OECTICUCHUS
0€30MMacHOCTH TP OOpaIlleHUuu ¢ MPUOOPaMH M TEXHUYECKUMHU YCTPONUCTBAMH,
COXpaHEHHsI 370POBbSI U COONIOACHHUS HOPM DKOJIOTMYECKOTO TMOBEACHHS B
OKpY>Karolleu cpeae;
OCYIIECTBIISITH OTOOpP UCTOYHUKOB HH(pOpMaIuu B IHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TOHUCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOLIMXCS 3HAHUU U MYyTEM
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CpPaBHEHHUSI Pa3IMYHBIX UCTOUYHUKOB BBIJCISITH MHPOPMAIIUIO, KOTOpas SIBISETCS
MIPOTUBOPEUYUBON UITM MOXKET ObITh HETOCTOBEPHOI;

WCIIOJb30BaTh MPHU BBINOTHEHUU YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISPHYIO
JauTepaTypy HPU3UYECKOro CoAep KaHusl, CIIPAaBOYHBIE MaTEPUAIbl, PECYpChl CETH
WNurtepuer, BrnageTs npuéMamMu KOHCIEKTHPOBAHHUS TEKCTa, MPeoOpa3oBaHUA
vH(pOpManuK U3 OJHON 3HAKOBOU CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIC M YCTHBIE COOOIICHHS HA OCHOBE
2—-3 ucTOYHMKOB uH(MoOpManuu (GU3UIECKOTO COACpXKAHUSA, B TOM YHCIE
MyOJIMYHO JeNaTh KPAaTKUE COOOIIEHUS O pe3yibTaTax MPOCKTOB WU y4eOHBIX
WCCIIEIOBAHUN, TPU 3TOM TIPaAaMOTHO HCIOJI30BATh HM3YYECHHBIN MOHSITUWHBINA
amnmapart Kypca GU3HKU, COMPOBOXK/IATh BHICTYIUICHUE TTPE3CHTAIINCH;

MPU  BBIMOJHEHWU YUYEOHBIX TMPOEKTOB W HCCIEIOBAHMN pacmpeaessiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJla4yaMU, CICIUTh
3a BBINIOJIHEHUEM IJIaHa JIEHCTBUM, aJlcKBATHO OIIEHUBATh COOCTBEHHBIN BKJIAJ B
JEATEeIbHOCTh TPYMIbl, BBICTPauBaTh KOMMYHHKATUBHOE B3aUMOJCHCTBUE,
YUYUTBHIBAsI MHEHUE OKPYKAIOIINX.

K kxoHiy oOyueHuss B 8 kuiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUTUXCSI YMEHUM:

UCIIOJIH30BaTh TMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBMIKEHUE
aTOMOB W MOJIEKYJI, arperatHble COCTOSIHHMSI BEILECTBA, KPHUCTAJUIMYECKUE U
amop(HbIe Tena, HACHIIICHHBIH M HEHACBIIIEHHBIM Map, BJIaXKHOCTh BO3JyXa,
TEeMIlepaTypa, BHYTPEHHSSI DHEprusi, TEIUIOBOW JBUTaTellb, 3JIEMEHTapPHBIH
ANEKTPUYECKUN 3apsijl, DJIEKTPUUYECKOE TO0Jie, MPOBOJHUKH U JTUDIIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MArHUTHOE TIOJIE;
paznuyath sBJIEHHUS (TEIUIOBOE paCHIMpEHHE U CKaTue, Terionepeaaya,
TEIUIOBOE paBHOBECHE, CMayMBaHUE, KaNWUISIpHbIC SIBJICHUS, HCHApEeHUE,
KOHJICHCAllUs, IUIaBJCHHE, KpucTaums3anus (OTBEpAEBaHME), KHUIICHUE,
Teruionepenaya (TEIJIONPOBOIHOCTh, KOHBEKIUS, W3Ty4YEHHUE), SJICKTPHU3AIUs
TeJN, B3aHUMOJCHCTBUE 3apsijioB, JCUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJIEUCTBHE MArHUTOB, JEWCTBHE MArHUTHOTO TIOJs Ha
IPOBOJAHUK C TOKOM, OJJIGKTPOMArHUTHAs WHIYKIUS) TO ONHCAHUIO WX
XapaKTepHBIX CBONCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
(dusnueckoe sBICHUE;
pacrno3HaBaTh MPOSBICHNUE WM3YYCHHBIX (PU3NYECKUX SIBICHHN B OKPYKaOIIEM
MUpE, B TOM 4Hcle (U3NYECKUE SBICHUA B TMPUPOJE: IMOBEPXHOCTHOE
HATSDKEHUE U KalWUISPHBIE SIBJICHUS B NPUPOJAE, KPUCTAIBI B IPUPOJE,
uznyuenue CoiHIla, 3aMep3aHue BOJOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE
pOCHl, TyMaHa, WHEs, CHera, OJJIeKTpUYECKUE SsBJIEHUS B arMocdepe,
ANEKTPUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE ToJie 3eMid, Apeid MoFoCcoB,
pOJIb MAarHUTHOTO TOJS 7Sl >KM3HU Ha 3emiie, MOJIAPHOE CHUSHUE, MPU ITOM
MEePEeBOJUTh MPAKTHUUYECKYIO0 3a/lauy B Y4YEOHYIO0, BBIIENATH CYILECTBEHHBIC
CBOICTBA (TIpU3HAKHN) (PUBNUECKUX SIBJICHHUIA,
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ONKCHIBATh HU3YYECHHBIE CBOWCTBA Tel U (U3NYECKUE SBJICHUS, MCIIONb3Ys
¢u3nueckue BeNMYMHBI (TemmepaTypa, BHYTPEHHSSI SHEpPrusi, KOJIMYECTBO
TEIUIOThI, yJeJdbHAas TEIUIOEMKOCTh BEILECTBA, YIEJIbHAs TEIUIOTa IJIaBJICHUS,
yAedabHas TEIUIOTa MapooOpa3oBaHMs, yJENbHAas TEIUIOTa CrOPAHUs TOILIMBA,
KO3((ULHUEHT TMOJE3HOr0 JEHCTBUS TEIJIOBOM MAIUMHBI, OTHOCHUTEJIbHAS
BIQXKHOCTh BO3[yXa, OJJEKTPUYECKMH 3apsi, CWIa TOKa, JJIEKTPUYECKOe
HamnpsDKEHWE,  CONPOTHUBIICHHE MPOBOJHUKA, YyJEIbHOE  COINPOTHBIICHUE
BEIIECTBA, paboTa M MOIIHOCTh 3JEKTPUYECKOr0 TOKA), MpPU ONUCAHUU
MpaBUWJIBHO TPAaKTOBaThb (PU3MYECKUII CMBICA HCIONb3YyEMBIX  BEJIMYUH,
0003HAYEeHUs] M €IUWHULBI (U3NYECKUX BEIUYMH, HAXOOUTh (HOPMYIIbI,
CBS3BIBAIOIIME JAHHYI (DU3MUYECKYI0 BEIMYUHY C JPYTMMHU BEJINYMHAMU,
CTPOUTH TpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEIUUMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SBJICHUS U MPOLIECCHI, UCIOIb3YS
OCHOBHBIE  TOJIOXKEHUSI ~ MOJIEKYJISIPHO--KUHETUYECKOM TEOpUH  CTPOEHUs
BELIECTBA, MPUHIUI CYNEPHNO3UIMU MOJeil (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHMs 3apsaja, 3akoH Oma ans ywacTka 1enu, 3akoH Jxoyns—JleHua,
3aKOH COXpPAHEHUs SHEPruu, NPH 3TOM JaBaTh CIOBECHYI (HOPMYIHPOBKY
3aKOHA U 3alHCHIBATh €r0 MaTEMaTUYECKOE BhIPAKEHUE;

OOBSACHATH (U3NYECKUE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYyaLi HPaKTUKO-OPHUEHTUPOBAHHOTO Xapakrepa: BBISBJISTD
IPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTb OOBACHEHHE U3 1—2 JIOrm4ecKkux
maroB C omnopoil Ha 1-2 wu3yueHHBIX CBOMCTBA (PU3MUECKUX SBICHUM,
($u3nNYeCcKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3a1aud B 2—3 AEHUCTBUSA, MCIIOJIB3Ysl 3aKOHBI U (OPMYJIBL,
CBsI3bIBAIOIIME (DU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/Ja4u
3allUCBhIBATh KPATKOE YCJIOBHE, BBISBIATH HENOCTATOK JAHHBIX JJS pPELICHUS
3ajjaud, BBIOMpaTh 3aKOHBI U (OpPMysbl, HEOOXOQUMBIE Ul €€ pelleHus,
OPOBOJUTH Pacdy€Tbl M CpaBHUBATh IOJIYYEHHOE 3HAaYeHHE (PU3HUECKOM
BEJIMYUHBI C U3BECTHBIMU JJAHHBIMH;

pacro3HaBaTh MPOOJIEMBl, KOTOPhIE MOXHO PELIUTh MPHU MOMOILIN (PU3NIECKUX
METOJIOB, HCIOJb3ysl OIMCAaHHE WCCIIEJOBAaHUS, BBIICIATh MPOBEpSIEMOE
OpEINoNIOKEeHNe,  OIEHMBATh  IMPaBWJIBHOCTh  TOpSAKA  TPOBENEHUS
UCCIIEIOBAHUS, JIeN1aTh BBIBOIbI;

IPOBOJUTH ONBITHI MO HAOMIOACHUIO (PU3WYECKUX SIBICHUM WIH (U3NYECKHX
CBOMCTB TeJl (KalWUIAPHBIE SIBJICHUS, 3aBUCHUMOCTD JABJIEHHS BO3JyXa OT €ro
o0bEMa, TemIeparypbl, CKOPOCTH IpolLecca OCThIBAHWS M HAarpeBaHus Npu
U3IYyYEHUU OT IBETa W3JIydarolei (MOIJIOIAIIEl) NOBEPXHOCTH, CKOPOCTh
UCHIApEHHs BOJABI OT TEMIIEpaTyphbl >KUJIKOCTH M IUIOAAN €€ MOBEPXHOCTH,
UIEKTpU3alMsl  T€l U B3aUMOACHCTBUE  DJIEKTPUYECKHX  3apsjioB,
B3aMMO/JICHICTBUE IOCTOSIHHBIX MAarHUTOB, BH3yaJM3alusi MarHUTHBIX MOJEN
MOCTOSIHHBIX MAarHUTOB, JE€WCTBHMSI MarHUTHOIO MOJS HAa NPOBOJAHHMK C TOKOM,
CBOICTBA 3JIEKTPOMAarHMWTa, CBOMICTBA 3JIEKTPOJBUTATENsS MOCTOSHHOIO TOKA):
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dbopmynupoBaTh MPOBEPSIEMbIE MPEANOIOXKEHUs, COOUpaTh YCTAHOBKY U3
MPEJIOKEHHOTO O0OpYIOBaHUSI, OMHUCHIBATH XOJ OMbITa M (HOPMYJIHPOBATH
BBIBO/IBI;

BBITIOJTHATh TPSIMBIE M3MEPEHHUSI TEMIEPATyphbl, OTHOCUTEIHHON BIAXKHOCTU
BO3/IyXa, CUJIbI TOKA, HAMPSDKEHUS C UCIOJIb30BAHUEM aHAJIIOTOBBIX MPUOOPOB U
JATYNKOB (PU3UYECKUX BEITUYUH, CPABHUBATH PE3YJIbTaThl U3MEPECHHI ¢ yUETOM
3aJJaHHOM a0COJIFOTHON MOTPEIIHOCTH;

MPOBOJIUTH HCCJICIOBAHUE 3aBUCHUMOCTH OJHOW (PU3MUECKOM BEJIMYUHBI OT
JPYTOM C MCIIOIB30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH COMPOTUBIICHUS
MPOBOJHUKA OT €r0 JJIMHBI, IJIOIIAJX TOMEPEYHOr0 CEUEHUS U YACIBHOTrO
COTIPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CUITBI TOKA, MAYIIETO Yepe3 MPOBOIHHK,
OT HAaNpSOKEHHWsT Ha TMPOBOJHUKE, WCCIEIOBAHUWE IOCJIEIOBATEIIBHOTO U
MapajuieIbHOTO COCIUHEHUN TPOBOJHHUKOB): TUIAHHUPOBATH UCCJIEIOBAHUE,
coOupaTh YCTAaHOBKY U BBIMIOJHSITH U3MEPECHUS, CIETYsl MPEIJIOKECHHOMY TIJIaHy,
(¢ukcupoBaTh pe3yJbTaThl TMOJYYCHHOM 3aBUCHMOCTH B BHUAC TaOIHUI[ U
rpaduKoB, JIeJaTh BBIBOJIBI O PE3yJIbTaTaM HUCCIICA0BAHUS;

MPOBOJUTH KOCBEHHBIE U3MEpeHHs (u3uyeckux BenuuuH (yJIenabHas
TeMJIOEMKOCTh BEIIECTBA, COMPOTHUBIICHHE MPOBOJHUKA, paboTa W MOIIHOCTH
AIEKTPUUIECKOTO TOKA): MJIAHUPOBATh U3MEPEHHUS, cobupath
SKCIEPUMEHTAIbHYI0 YCTaHOBKY, CJEAys MPEIJIOKEHHOW WHCTPYKLUHUH, H
BBIYMCIISITh 3HAUCHUE BEJIMYHHBL;

coOnrofaTh MpaBujia TEXHUKM O€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HU3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOWCTB C OMOPOI HA UX OoNKCcaHUs (B TOM YHUCIIE: CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETP, MapoBasi TYpOMHA, aMIIepMETp, BOJIBTMETP, CUETUHUK AIEKTPUUECKOM
SHEPTUH, DJIEKTPOOCBETUTEIBHBIE MPUOOPHI, HATPEBATEIBHBIE JIEKTPOIPUOOPHI
(npumepsl), ANEKTPUYECKUE IpeI0XpaHUTENH, AJNIEKTPOMArHHUT,
ANEKTPOABUTATENh TIOCTOSSHHOTO TOKAa), MHCIIONb3ysl 3HAHHS O CBOMCTBax
(bu3nuecKkux sSBIEHUN U HEOOXOoAUMbIe (PU3MUECKHEe 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOMCTBA W M3MEPUTENbHBIE TMPUOOPHI
0 CXeMaM M CXEMaTU4YHbIM PUCYHKAM (SKHIKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBHUraTeib BHYTPEHHErO0 CrOpaHUsl, 3JEKTPOCKOIL,
peocTaT), COCTABJIATh CXEMbl 3JEKTPUUYECKUX LEMEW C IMOCIEAOBATEIbHBIM U
napajulesIbHBIM COCIMHEHUEM JJIEMEHTOB, pa3iiuydasi yCIOBHbIE 0003HAYEHUS
3JIEMEHTOB ANEKTPUUECKUX LETeH;

NPUBOJIUTH TIPUMEPHI (HAXOAUTh WHOOPMAIMIO O TMPHUMEpPax) MPAKTUYECKOTO
UCTIOJIb30BaHMsI (PU3MYECKUX 3HAHUHN B MOBCETHEBHOM KU3HU Il 0OECTICUeHUS
0€30MMacHOCTH TIPHU OOpaIleHUuU ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONUCTBAMU,
COXpaHEHHs 37I0POBbSI W COOIOACHHS HOPM DKOJIOTMUECKOTO TOBEACHHS B
OKpYKarolleu cpeae;
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OCYUIECTBIISITh NOUCK MH(pOpMaMK (pU3HUECKOro coaepxanus B intepuere, Ha
OCHOBE MMEIOIINXCS 3HAHUM U yTEM CPAaBHEHUS TOTIOJHUTEIbHBIX HCTOYHUKOB
BBIACIATh MH(OPMALIMIO, KOTOPast ABJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh
HEJIOCTOBEPHO;

WCIOJIb30BaTh MPH BBINOJIHEHUH Y4YE€OHBIX 33JaHUM Hay4HO--TIOMYJISIPHYIO
JAUTepaTypy (HU3HUECKOro COAEpkKaHUs, CIIPAaBOYHbIE MaTEPHAIIbI, PECYPCHI CETH
Wnrepner, Bnagerb npuéMaMu KOHCHEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs
nH(popManuu U3 OJHON 3HAKOBOW CHUCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHbIEC MMCbMEHHBIE M KPAaTKUE YCTHBIE COOOIIEHHs, 00001Ias
MH(MOPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3NYECKOTO COACpk aHHUS, B TOM
qucie myOIM4YHO MPEACTaBIIATh pe3yJIbTaThl POEKTHOMN WIH
HCCIENOBATENbCKON  JEATEIbHOCTH, IPU 3TOM TIPAMOTHO HCIOJIb30BATh
M3Y4YEeHHBIN MOHATUNUHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIICHUE
MpEe3eHTalNEN;

IPU BBITIOJIHEHUU YUYEOHBIX MPOEKTOB U MCCIIEAOBAHUM (PU3NUECKUX MPOLIECCOB
pacnpenensTh OO0S3aHHOCTH B TPYIINE B COOTBETCTBUU C TOCTaBJIEHHBIMU
3aJlayaMy, CJIEIMTh 3a BBIMIOJIHEHUEM IUIaHa JEHCTBUN M KOPPEKTUPOBATh €ro,
aJIecKBaTHO OLIGHWBAaThb COOCTBEHHBIA BKJIAJ B JEATEIbHOCTh TPYIIIBL,
BBICTpPAaWBaTh KOMMYHHUKAaTUBHOE B3aMMOJICHCTBUE, TMPOSIBIsSISI TOTOBHOCTh
paspemarb KOH(PIUKTHI.

K koHiy oOyuenuss B 9 kJjacce npeiAMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUTUXCS YMEHUM:

MCTIONIb30BAaTh MOHATHUS: CHCTEMa OTCYETa, MaTepualibHasl TOYKA, TPACKTOPHS,
OTHOCUTENIBHOCTh ~ MEXaHM4YEeCKOTo  JIBIDKeHMA, Jedopmarus  (ympyras,
IUIaCTUYECKas), TPEHHe, EHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTb W
Heperpy3kd, LEHTP TSHKECTH, a0CONIOTHO TBEPAOE TeNo, IIEHTP TSKECTH
TBEPJOrO Tejia, paBHOBECHE, MEXaHMUYECKHE KOJIICOaHUS M BOJHBI, 3BYK,
uHppa3ByK W yIBTPa3ByK,  DJIEKTPOMAarHUTHBIC  BOJIHBI,  IIKaia
AIIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb, CHEKTPHI
UCITyCKaHUsl M TOTJIOIIeHUs, anb(da-, Oera- W raMMa-H3ITy4eHHUs, H30TOIIBI,
sJiepHast SHEPTETHKa,
pa3nuyaTh SABICHHA (paBHOMEpHOE W HEPABHOMEPHOE IMPSIMOJIUHEWHOE
IBIDKCHHE, PaBHOYCKOPEHHOE MPSMOJIHHEHHOE JABMKEHUE, CBOOOTHOE TaJjeHNe
TeNl, pPaBHOMEpPHOE [BIDKEHHE 10 OKPYXHOCTH, B3aMMOJCICTBHE Tell,
peakTHUBHOE  JBW)KEHUE, KojebaTelnbHOE JBIDKEHHE  (3aTyXaroue |
BBIHYKJICHHbIE KOJeOaHus), pe30HAHC, BOJTHOBOE JIBM)KEHHUE, OTPaXKEHHUE 3BYKA,
OpSMOJIMHEITHOE PacIpOCTPaHEHUE, OTPAXKEHUE U MPEJOMIICHHE CBETA, IMOJHOE
BHYTpPEHHEE OTPaXCHHUE CBETA, Pa3JI0’KEHHE OEJIOro CBETa B CIIEKTP U CI0KEHHUE
CHEKTPaJIbHBIX I[BETOB, AWUCIEPCHUS CBETa, €CTECTBEHHAs paJWOaKTHBHOCTH,
BO3HUKHOBEHHE JIMHEHYAaTOTO CIEKTpa W3IY4YEHHs]) IO ONUCAHUIO HX
XapaKTEePHbIX CBOWCTB M HAa OCHOBE ONBITOB, JAEMOHCTPUPYIOIIUX TaHHOE
¢usnveckoe sBICHNUE;
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pacrno3HaBaTh IMPOSBICHUE M3YYEHHBIX (PU3NYECKUX SIBJICHHUM B OKpY’KalOIEM
Mupe (B TOM 4yHciie (U3MYECKHE SBJICHHUS B MPUPOJE: NPUIUBBI U OTJIMBBIL,
nBukeHre IutaHeT COJIHEYHOM CHCTEMBbl, PEaKTUBHOE JBUKEHUE KHUBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB KMBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUYECKUE
BOJHBI, I[yHamMH, 3XO0, IIBeTa TeJ, ONTUYECKUE SABJICHHUSI B MPHUPOJE,
OMOJIOTrMYECKOE JEHCTBUE BUAMMOIO, YJIbTPAapUOIETOBOTO U PEHTTEHOBCKOI'O
U3ITy4YEeHUN, €CTECTBEHHBIH pPaJUOaKTUBHBIM (OH, KOCMHUYECKUE JIy4YH,
pPaAMOaKTUBHOE M3ITyYE€HUE MPUPOAHBIX MUHEPAJIOB, IEUCTBUE PalMOaKTUBHBIX
U3ITy4YEHUH Ha OPraHU3M YEJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3ajayy B yueOHYIO, BBIJCNIATh CYIIECTBEHHBIE CBOMCTBAa (TIPU3HAKH)
(bu3NYeCKUX SBICHUI;

ONKCHIBATh HU3YYECHHbIE CBOWCTBA Tel W (U3WYECKUE SBJICHUS, MCIONb3Ys
¢u3nueckue BENMYMHBI (CpeAHsII W MIHOBEHHass CKOPOCTh Tena Mpu
HEPaBHOMEPHOM JIB)KEHUHM, YCKOPEHHME, NepeMelleHue, IyTh, YIJoBas
CKOpPOCTh, CHJIA TpEeHHs, CHJla YNOPYroCTH, CHUJIa TSDKECTH, YCKOpEHHUe
CBOOOJHOIO TMaJIeHus, BEC Teja, UMIYJIbC TeNa, UMITYJIbC CHUJIIbI, MEXaHU4ecKas
paboTa W MOIIHOCTb, MOTEHIMAJbHAS »JHEPrusi Teja, TMOJHATOr0 Haj
MOBEPXHOCTbIO  3€MJIM, [OTEHUHUalIbHAs DHEPIrHs  CXKaTOM  MpYy>KUHBI,
KMHETUYECKasi PHEPrus, MOoJHAs MeXaHW4ecKas SHEeprus, Mepuoja M 4YacToTa
Kosie0aHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETa,
nokasareib MpPENOMIICHUS Cpefbl), NPHU OINUCAHUU MPABUIBHO TPAKTOBATH
¢bu3nueckuii CMBICT HCHOJB3YEMbIX BEJIMYMH, OOO3HAUEHHS] U E€AMHMIIBI
(¢u3MUecKUX  BEJMYUH, HAxXOIuTh (QOpPMYyJbl, CBS3BIBAIOIIME JIAHHYIO
(U3MYECKyI0 BEMYUHY C IPYTUMH BEJIMYUHAMH, CTPOUTH TpaUKH U3YyUEHHBIX
3aBUCHUMOCTEN (PU3MUECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS U MPOIIECCHI, UCIOIb3YS
3aKOH COXPAaHEHUS DJHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS, MPUHLIHUII
CYHEpPIO3UIUU CUJI, IPUHLUHUII OTHOCHUTENIbHOCTU ['anmunes, 3akoHbl HbloTOHA,
3aKOH COXPaHEHUs HMITYJbCa, 3aKOHbl OTPAXKEHUSI M TIPEJIOMIICHUS CBETA,
3aKOHBI COXPAHEHHMS 3apsiIOBOTO U MAacCOBOIO YHUCEN MPHU SIACPHBIX PEaAKIUX,
Ipu 3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alUCHIBaTh €ro
MaTEMaTHYECKOE BhIPAYKEHNUE;

OO0BSICHATH (PU3UYECKUE TPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalluii MpPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH MPUUYUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX IIaroB ¢ ONOPOH
Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

pemath pacu€THble 3ajayu (OMUpAIOLIMecs] Ha CHUCTEMY U3 2—3 ypaBHEHHI),
UCTONb3ys 3aKOHBI M (OPMYJIBI, CBSI3bIBAIOIIME (PU3UYECKHUE BEJIWYMHBI: Ha
OCHOBE aHajiu3a YyCJIOBUS 3aJa4 3alUChIBaThb KPATKOE YCJIOBHE, BBIABIATH
HEIOCTAIOIIME WM W30BITOYHBIC [aHHBIC, BBHIOMpATh 3aKOHBI U (POPMYJIHI,
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HEOOXOMUMEBIE  JJII  PEIIeHWs, NPOBOAUTh  pacy€Tbl W  OIICHHUBATH
PEATHCTUYHOCTD IMOTYYECHHOTO 3HAYCHUS (PH3UICCKON BEIIMINHBL
pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIUThH MPHU MOMOITH (PHU3UIECKUX
METOJIOB, HCIIONB3YSl OINMCAaHWE HCCIEOBAHUSA, BBIIEIATH IPOBEPSEMOE
MPEONOoJIOKEeHHe,  OICHWBATh  NPABWIBHOCTH  TOPSAAKA  MPOBEACHUS
WCCIICZIOBAHUS, JIENIaTh BBIBOJIBI, HHTEPIIPETUPOBATEH PE3YIIbTAThl HAOIIOACHUHN 1
OTIBITOB;
MPOBOJUTE OIBITHI MO0 HAOIONCHUI0 (DU3UYECCKUX SBJICHUA WIH (PU3UICCKUX
CBOWCTB Ten (M3ydeHHEe BTOPOTrO 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHUS
SHEpPruH, 3aBUCUMOCTh MEPHOAa KOJICOAHUN MPYKUHHOTO MAasTHHUKA OT MAacChl
rpy3a W KECTKOCTH TPYXHUHBI M HE3aBUCUMOCTH OT aMIUTMTYIbl MaJIbIX
KoyieOaHuid, TPSAMOJIMHEHHOE pacmpoCTpaHEHHE CBETa, pas3liokeHue Oenoro
CBETa B CIEKTp, U3yUYEHUE CBOWCTB M300paKEHHUS B IJIOCKOM 3€pKaJie U CBOMCTB
n300pakeHus: TMpeaMeTa B coOuparoiedl JuH3e, HAOMIOJCHUE CIUIONIHBIX H
JTMHEWYATHIX CIEKTPOB M3ITYyUYEHHs): CAMOCTOSTEILHO COOMpaTh YCTaHOBKY W3
U30BITOYHOTO HabOpa 000pYIOBaHHMSI, OMUCHIBATH XOJ] OTBITA U €T0 PE3yJIbTaTHl,
(hopMyTHpPOBATH BHIBOJIHI;
NPOBOJWTh TP HEOOXOJUMOCTH CEPHI0 TPSIMBIX HM3MEPCHHUM, OIpeIess
cpelHee  3HAuYeHHe  M3MepsieMoill  BeaMuMHbl  ((POKyCHOE  paccTOsHuE
cobuparomei  JUH3BI), OOOCHOBBIBaTH  BBIOOpP  cmocoba  M3MEpeHUs
(M3MepuTenpHOTO Mprudopa);
OPOBOAUTH  HCCJIEAOBAaHHWE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYHH  C
UCIIOJIb30BAHUEM NPSIMBIX H3MEpPEHUHM (3aBUCUMOCTb MYTH OT BPEMEHH MpU
PaBHOYCKOPEHHOM JABM)XEHMHM 0€3 HayallbHOM CKOpPOCTH, Mepuoja KoJieOaHHit
MaTEMaTU4EeCKOr0 MasiTHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTH yTja OTpPa)KCHUS
CBETa OT yrja NaJieHus U yria NpeloMIIeHUs OT yrila MaJeHus): TUIaHUPOBaTh
UCCIIEIOBAaHUE, CaMOCTOSITEJIbHO  COOMpaTh  yCTaHOBKY,  (PUKCHpOBaTh
PE3yNbTATHl TOTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJIE TAOIHI] U
rpaduKoB, ejaTh BBIBOJIBI 110 pe3yIbTaTaM HCCIEI0BAHNUS;
IPOBOJNTH KOCBEHHBIC M3MEpEHUsl (PU3NUECKUX BEIWYUH (CPEAHsISl CKOPOCTh U
YCKOpEHHE Tella MPU PaBHOYCKOPEHHOM JIBMKEHUHU, YCKOpPEHHE CBOOOJIHOTO
najicHus, SKECTKOCTh TPYXKHUHBL, KOAIPOUIMEHT TPEeHHS  CKOJIbKEHUS,
MeXaHu4yeckas paboTa W MOIIHOCTh, 4YacToTa U TMEpHoJ KoyieOaHUi
MaTEMaTHYEeCKOT0 W MPYKUHHOTO MAasTHHUKOB, ONTHYECKas cuja cobuparouieit
JWH3BI, PAJVOAKTHBHBIA  (OH): IUJIAHUPOBATH  HM3MEPEHHs, CcOOUpaTh
OKCIIEPUMEHTAIILHYI0O ~ YCTAaHOBKY W BBINOJNHITH  W3MEpPEHUs,  CIeays
NPEUI0KEHHOM HHCTPYKIIUH, BEIYUCTISATH 3HAUCHNUE BEIIMYUHBI U AaHATTU3UPOBATh
MOJTyYEHHBIE PE3yIbTAThl C YUYETOM 3a/IaHHOM MOTPENTHOCTH U3MEPEHU;
coOnrofaTh MpaBWia TEXHUKH O€30MacHOCTH MpH padore ¢ 1abopaTopHBIM
00opyI0BaHKEM;
pa3nuYaTh  OCHOBHBIC MPHU3HAKM  W3YYEHHBIX  (U3MYECKUX  MOJEIEH:
MaTepualibHas TOYkKa, aOCOJIOTHO TBEPJOE TENO, TOUYCHHBIH HMCTOYHHUK CBETA,
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Jqy4, TOHKas JMH3a, IUIaHETapHasi MOJENIb aTOMa, HyKJIOHHAs MOJEIb aTOMHOTO
A1pa;

XapaKTepu30BaTh MPUHIUIIBI EHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUUYECKHX
YCTPOMCTB € ONOpPOM HAa MX OMHMCAHMS (B TOM YHCIE: CHUAOMETp, NATUUKU
MOJIOKEHUSI, PACCTOSIHUSI M YCKOPEHHMs, pakeTa, 3XO0JIOT, OYKH, HEPUCKOIL,
¢doToamnmapar, ONTHYECKUE CBETOBOJbI, CIEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBaX (PU3MYECKUX SBJICHUA U
HEeoOXoauMbIe (U3NIECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MNPUOOPOB M TEXHOJOTMYECKHX IMPOLECCOB IMPHU
pEelIeHUH Y4YeOHO--TIPAaKTUYECKUX 3a]ad, ONTUYECKUE CXEMbl Ul TMOCTPOCHHUS
M300paXeHUM B MJIOCKOM 3€pKajie ¥ COOMPAIOIIeH JINH3E;

MPUBOJUTH MPUMEPHI (HAXOAUTHh HMH(OPMALMIO O MPUMEPAx) MPAKTUYECKOTO
UCIOJIb30BaHMs (PU3NUECKUX 3HAHUN B MOBCEIHEBHOM KU3HU AJis 0OecreueHust
0€30MacHOCTH NP OOpaIlleHUuU ¢ MPUOOpaMH M TEXHUUYECKHMMH YCTPOWCTBAMH,
COXpaHEHMs 370POBbS U COOJIOACHHS HOPM HKOJIOTMYECKOTO MOBEACHHS B
OKPY’KarOILIEN cpelie;

OCYUIECTBIISITh MOMCK MHGpOpManuu (U3NYECKOro cojepkanus B MHTepHere,
CaMOCTOSITEIbHO ~ (OpPMYJUpPYsS  TMOMCKOBBIM  3alpoc, HAXOAUTh  MyTH
ONpe/ieIeHNsl  JIOCTOBEPHOCTH  NOJIY4YeHHOH uHpoOpMalMM Ha  OCHOBE
UMEIOINXCS] 3HAHUN U IONIOJTHUTEIbHBIX HCTOYHHUKOB;

UCIOJb30BaTh IPU BBINOJHEHUM YUYEOHBIX 3aJaHUN HAy4YHO--TIOMYJISIPHYIO
auTeparypy (GU3NYECKOro COIEpKaHus, CIIPaBOUHbIE MaTepUabl, PECypChl CETH
WuTepHer, BinaseTs npuéMaMu KOHCIEKTHUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
UH(pOpPMaLUY U3 OTHOW 3HAKOBOM CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE IHMCHBMEHHBIE M YCTHBIE COOOILIEHHS Ha OCHOBE
UHpOpMAlUM U3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOIO COJEpKaHUS,
NyOJIMYHO TPEACTaBIATh PE3ydbTaThl NPOEKTHOM WM HCCIEA0BATEIbCKON
NESITeIbHOCTH, IPU 3TOM TIPAMOTHO HCIOJIB30BaTh H3YUYCHHBIH MOHATUHHBIN
anmapaT M3y4aeMmoro pasjena (U3MKA U CONPOBOXKIATh BBICTYILJICHHE
npe3eHTanuel ¢ yuéToM 0coOeHHOCTEN ay TMTOPUH CBEPCTHUKOB.

OPT'AHM3AIIMS MPOEKTHOM M YYEBHO-UCCJIEJOBATEJbLCKOM
JAEATEJIBHOCTHU OBYYAIOIIUXCA

7 xnacc
Tema npoexra Tun npoexkra Ipoaykr
1 .M3roroBnenne mamepurensHoro | [Ipaktuko- Maker
LUJIMHIPA C Pa3HOU LICHOU OPUEHTUPOBAHHBIN LUJIUHAPA
JEJICHUS. .
MEXIMPEIMETHBIN
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BHYTPHUKJIACCHBIN
KpaTKocpouHbIH(1-24)

VHAUBUAYaTbHO-
IPYIIIOBOM.

2.I'ne uckarb quddysuro?

HccnenoBarenbckuil
MEKITPEIMETHBIN
BHYTPHKJIACCHBIN
KpPaTKOCPOYHBIN

WHJUBH1yaJIbHO-
IPyIIIOBOA

Coo01ienue

BBICTaBKa

3.3roTtoBiieHNE MOJIETH
MOJICKYJIbl Pa3JIUYHBIX BEIIECTB.

[IpakTuxo-
OPUEHTUPOBAHHBIN

MEXIPEAMETHBIN
BHYTPUKJIACCHBIN
KPaTKOCPOYHBIN

WHJUBU1yaJIbHO-
TpYyIIIOBOM

Monaenb

4.VI3mepeHue cKopocTu
JIBUKEHHS U3 IIKOJIBI JI0 I0OMa.

[Ipaktuko-
OPUEHTUPOBAHHBIN

MEXKIpPEIMETHBIN
BHYTPUKIJIACCHBII
KpPaTKOCPOYHBIN

WHJUBU]1yaIbHO-
rpyIIOBOH

Jlokman

OykJet

5.0mpeneneHue B JOMaITHUX
YCIIOBUSX TUIOTHOCTH BEIECTBA
(MbBLTa, TITUTKA TIOKOJIAA,
Kycouka caxapa-paduHaja 1 T.])

[Ipaktuko-
OPUEHTUPOBAHHBIN

MEXKIPEIMETHBIN
BHYTPUKJIACCHBIN
CpeHECPOYHBII(8 yac)

VH]IUBUYJIbHO-
rpynnoBOn

[Ipe3enTanus
byxkier

JIOKJIa

6.3roroBiieHre MOJIEJIN BECOB

[IpakTuxo-
OPUEHTUPOBAHHBIN

Monenn
BECOB
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MEXITPEAMETHBIN
BHYTPHUKJIACCHBIN
KPaTKOCPOYHBIN

WHJUBHTyJIbHO-
IPyIIIOBON

7.Cuibl BOKpPYT Hac

HccnenoBarenbckuil
MEKITPEIMETHBIN
BHYTPHKJIACCHBIN
KpPaTKOCPOYHBIN

WHJUBH1yaJIbHO-
IPYIIIOBON

bykier

8.5 mpocHycs U OOHAPYKUII, YTO
MCUE3]I0 TPEHHUE.

HccaenoBarennckut
MEXIPEAMETHBIN
BHYTPHUKJIACCHBIN
KPaTKOCPOYHBIN

WHJUBUlyaJIbHO-
TpYyIIIOBOM

Anp00M

Jloximan

OykJet

9.3auem 6eH30BO3Y
MeTaJUTM4YeCKas 11eTb?

UccnenoBareanckut
MEKIPEIMETHBIN
BHYTPUKJIACCHBIN
KPaTKOCPOUHBIN

WHJUBU]1yaIbHO-
rpyIIIOBOH

CooO1ienue

cxXemMma

10.U3roroBieHue Moaeu
dhoHTaHa

[IpakTuko-
OPUEHTUPOBAHHBIN

MC)KHpC,IIMeTHBII\/'I

BHYTPUKJIACCHBIN

cpeaHecpodHbIi(10 1 Mec)

VH]IUBUYJIbHO-
rpynnoBOn

Monennb

JIOKJIa

11.M3roToBIIEeHHE NOMIKH JIJIS
IITHI]

[IpakTuxo-
OPUEHTUPOBAHHBIN

MEXITPEAMETHBIN

Monenn

OKJIa
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BHYTPHUKJIACCHBIN

cpeaHeCcpOUHBI(/10 1 Mec)

WHUBUTyATHHO-
IPyIIIOBON
12.Kak u3mepuTh KpOBSIHOE HccnenoBarenbckuil IIpe3enTanms
JTABJICHUE .
MEXITPEAMETHBIN bykier
BHYTPHUKJIACCHBIN JOKJIaz
CpPEeIHECPOUHBIN(J10 8 yac)
WHUBUTyaTHHO-
IPyIIIOBOA
13.U3roroBnenue npudopa s [IpakTuko- [Tpubop
ONPEACIICHUS BIAKHOCTH BO3yXa | OPUEHTHUPOBAHHBIN U ero
MEXIPEAMETHBIN ONMCaHUE
BHYTPHUKJIACCHBIN
CpPEeTHECPOUHBIN(J10 8 Jac)
WHJUBU1yaJIbHO-
TpYyIIIOBOM
14 . N3rotoBnenne OyMa>xHOTO [IpakTuxo- Maker
CaMOJIETHKA. OPUEHTUPOBAHHBIN
MIPE3CHTALMS
MEXITPEAMETHBII
naMsTKa
BHYTPUKJIACCHBIN
CpeaHeCpOUHBIN(10 1 Mec)
WHJUBU]1yaIbHO-
rpyIIOBOH
15.3aragka BO3MyIITHOTO 3MEst HccnenoBarenbckuii [Ipe3enTanus
MEXITPEAMETHBIN OyKJeT
BHYTPUKIIACCHBIN JOKIa]
CpeIHECPOUHBII(J10 8 yac)
WHJUBU]TyaIbHO-
rpynnoBOn
16.Monenb mpubopa CBOUMHU [IpakTuxo- Mogens
pyKaMH. OPUEHTUPOBAHHBIN JOKJIa]
. §%9
MEXIPEAMETHBIN
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BHYTPHUKJIACCHBIN
CpEeHECPOUHBIN(J10 8 uac)

VHJUBHTyaJIbHO-
IPyIIIOBON

17.YcnoBust paBHOBECHS TEN

HccnenoBarenbckuil
MEKITPEIMETHBIN
BHYTPHKJIACCHBIN
CpPEeIHECPOUHBIN(J10 8 yac)

WHJUBH1yaJIbHO-
IPyIIIOBOA

[Ipe3zenTanus
OykJeT

JIOKJIa

8 KIacc

Tema npoexra

Tun npoexkra

Ipoaykr

1.Pa3zHoo6pasue Temmnepatyp B
IpUPOJIE

HccaenoBarennckut
MEXMpeIMETHBIN
BHYTPUKJIACCHBIN
CpPEeIHECPOUHBIN(J10 8 yac)

WHJUBUlyaJIbHO-
rpyIIIOBOH

Jloxman
Tabiuna
rpaduku

2.U3roroBnenue MOJCIIN TCPMOCa

[Ipaktuko-
OPUEHTUPOBAHHBIN

MEXKIpPEIMETHBIN
BHYTPUKIJIACCHBIN
CpPEeTHECPOUHBIN(JI0 8 Jac)

WHJUBU]IyaIbHO-
rpyIIOBOH

Monennb
JOKJIa]

3.UccnenoBanue BIUSHUA
pa3MepoB, GOPMBI U 1IBETA
JaifHUKa Ha CKOPOCTh OCTHIBAHMS
BOJIbI B HEM.

HccnenoBarenbckuii
MEXIPEIMETHBIN
BHYTPHKJIACCHBIN
KpaTKOCpOUHbIH( 1-21)

VUHJUBHyaJIbHO-
IpyHIIOBON

Tabauia
JIOKJIaT
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4.BiusiHrEe BIaXXHOCTH BO3yXa UccnenoBarenbckuil IIpesenTanus
Ha OpraHu3M YeloBeKa . OyKJeT
MEXIPEAMETHBIN
JOKJIa]
BHYTPHUKJIACCHBIN
cpenHecpouHbIi(10 1 mMec)
WHIUBUTyATHHO-
IPyIIIOBON
5. U3roroBnenue npudopa st [IpakTuko- [Tpubop
ONpPEACIICHUS BIAKHOCTH BO3yXa | OPUEHTHPOBAHHBIN U ero
MEXIPEAMETHBIN ONMCAaHUE
BHYTPHUKJIACCHBIN
CpEeIHECPOUHBIN(J10 8 yac)
WHJUBUTyaTHHO-
rpyNnoBOx
6.lccnenoBanue [IpakTuko- Tabnuima
TETUIONPOBOTHOCTH PA3TUYHBIX OPUECHTUPOBAHHBIM Mpe3eHTaLH
CTPOUTEIBbHBIX MATEPUATIOB . JOKIa]
MEXITPEAMETHBIN
BHYTPHUKJIACCHBIN
CpeIHECPOUHBIN(10 1Mec)
WHJUBUlyaJIbHO-
TpYyIIIOBOM
7. dusnka 3a yaurkoii Jyas UccnenoBareabckut Buneodunbsm
. OyKJeT
MEXITPEAMETHBII
JOKIa]
BHYTPHUKJIACCHBIN
JOJITOCPOCPOUHBIH (103-4
MecC)
WHJUBU]IyaIbHO-
rpyIIOBOH
8.IToueMy KacTproiito 3aKpbIBalOT | MccaenoBaTenbCKuid IIpesenTanus
KPBIIIKOM? . JOKJIaz
MEXITPEAMETHBIN
OykJer
BHYTPHKJIACCHBIN
KPaTKOCPOYHBIN
WHJUBU]TyaIbHO-
IpyHIIOBOM
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9.11ouemy snex npo3pavHbIii, a UccnenoBarenbckuii IIpesenTanus
cHer Oenblit? . JOKJIa ]t
MEXIPEAMETHBIN
OykJeT
BHYTPHUKJIACCHBIN
KpPaTKOCPOYHBIN
WHIUBUTyATHHO-
IPyIIIOBON
10.®Pun3uka Ha KyxHE HccnenoBarenbckuil [Ipe3zenTanus
o JOKIa]
MEXIPEAMETHBIN
OykJerT
BHYTPHUKJIACCHBIN
JOJITOCPOCPOUHBIH (103-4
MecC)
WHJUBUTyaTHHO-
rpyNnoBOx
11.TenmoBele nBUTaTENN U HccaenoBarennckut [Ipe3enTanus
OKpy>Karolas cpeaa . OKJIa
Py Hast epelt MEXIPEAMETHBIN A A
OykJet
BHYTPHUKJIACCHBIN
KpPaTKOCPOYHbIN
WHJUBUlyaJIbHO-
TpYyIIIOBOM
12.3auem 6eH30BO3Y IIETH? HUccnenoBarenbCKuii [Ipe3enTanus
. JOKIa]
MEXITPEAMETHBIN
OykJetT
BHYTPUKJIACCHBIN
KpPaTKOCPOYHBIN
WHJUBU]IyaIbHO-
rpyIIOBOH
13.Kak Bo3HMKaeT MOJIHUSA? HUccnenoBarenbCKuii [Ipe3enTanus
MEXIIPEIMETHBIN JIOKTIAN
p OykJer
BHYTPHKJIACCHBIN
cpeaHecpouHslii( 1-24ac)
WHJUBU]TyaIbHO-
rpynnoBOn
14. Uzrorosnenue snexrpockona | I[Ipakruko- Mopeinb
OPUEHTUPOBAHHBIN JOKJIaz
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MEKIIPEIMETHBIN
BHYTPHUKJIACCHBIN

CpEeIHECPOUHBIN(J10 8 yac)

OykJeT

WHJUBUTyATHHO-
IPyIIIOBON
15.0npiTHAs npoBepka ciocoboB | [IpakTuko- Buneoponunk
INEKTPU3ALNHI OPUECHTUPOBAHHBIN OyKJeT
o HOKIIazq
MEXIPEAMETHBIN
BHYTPHUKJIACCHBIN
CcpeaHeCpOUHBI(10 3-4
gac)
WHJUBUTyaTHHO-
rpyNnoBOx
16.MaruuTHble OypHu U UX HccnenoBarenbckui [Ipe3enTanus
BJISIHUE HA OPraHU3M 4YeJIOBEKa . OyKJeT
MEXIPEAMETHBIN
JOKIa]
BHYTPHUKJIACCHBIN
CpeaHeCpOUHBIN(10 1 Mec)
WHJUBU1yaJIbHO-
TpYyIIIOBOM
17. PaznooOpa3Hbiii MUp [Ipaktuko- Monenu
U3MEPUTEIIbHOW TEXHUKHU OPUEHTUPOBAHHBIN Oykier
. JOKIa]
MEXITPEAMETHBII
BBICTaBKa
BHYTPUKJIACCHBIN
JOJITOCPOCPOUHBIH (103-4
MecC)
WHJUBU]IyaIbHO-
rpyIIOBOH
9 xnacc
Tema npoexra Tun npoexkra Ipoaykr
1.Yrto npousoiiner, eciu HccnenoBarenbckuit [Ipe3enTanus
WCYE3HET rpaBUTAIUS? . JOKJIa]
MEXITPEAMETHBIN
§%9
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BHYTPHUKJIACCHBIN

cpeaHeCcpOUHBI(/10 1 Mec)

WHUBUTyATHHO-
IPyIIIOBON
2.IcKyCCTBEHHBIE CITYTHUKH HccnenoBarenbckuii IIpe3enTanms
3emiu . JOKJIaz
MEXITPEAMETHBIN
OykJeT
BHYTPHUKJIACCHBIN
CpeaHeCpOUHBIN(/10 1 Mec)
WHUBUTyaTHHO-
IPyIIIOBOA
3.11epBblii HICKYCCTBEHHBIM HccnenoBarenbckuid IIpesenTanms
CIyTHHUK 3eMJIU . JOKIaJ
MEXIPEAMETHBIN
OykJet
BHYTPHUKIIACCHBIN
CpeIHEeCpOUHBIN(/10 1 Mec)
WHJIUBUTyaTHHO-
TpYyIIIOBOM
4.Buasl yacoB HUccnenoBareabckut [Ipe3enTanus
MEXIIPEIMETHBIN AOKTA
p OykJet
BHYTPHUKJIACCHBIN
CpeaHeCpOUHBIN(110 1 Mec)
WHJUBU]lyaIbHO-
rpyIIOBOH
5.Ilouemy BO3HHMKAET 3X0? UccnenoBareabckut [Ipe3enTanus
. JOKIa]
MEXITPEAMETHBIN
OykJer
BHYTPHUKIIACCHBIN
KpPaTKOCPOUHBIN
WHJUBU]IyaIbHO-
rpynnoBOn
6.3aKoHBI (DU3UKH Ha YPOKaxX HccnenoBaTenbckuii Ann00M
(UBKYITBTYpBI . MIPE3CHTALIMS
MEXITPEAMETHBIN
OykJer
BHYTPHKJIACCHBIN

JOJITOCPOCPOUHBIH (103-4
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MecC)

VHJUBHTyaJIbHO-
IpyIHIIOBON

7.cnionb30BaHUE MIACTUKOBBIX
OYTBUIOK B ITPOCTHIX OMBITAX IO
¢buzuke

[IpakTuxo-
OPHUEHTUPOBAHHBIN

MEKITPEIMETHBIN
BHYTPHUKJIACCHBIN
cpenHecpOoUHbI(10 1Mmec)

WHJUBH1yaJIbHO-
IPyIIIOBOA

BrictaBka
OykJet
JOKJIa

8.OKonorn4yeckue u
HPaBCTBEHHbIE MPOOIEMBI
ATOMHOU DHEPIreTUKH

HNupopmanoHHbIM
MEKIPEIMETHBIN
MEXKKJTACCHBIN

CpPEIHECPOYHBIN

rpyNnoBOx

VY CTHBIHT
KypHaI

9.Mnmro3un, Mupaxu u
napagoKChl 3peHus

HccaenoBarennckut
MEKIPEIMETHBIN
BHYTPUKJIACCHBIN

JOJITOCPOCPOUHBIH (103-4
Mec)

WHJUBU]lyaIbHO-
rpYyIIOBOH

IIpesenTanus
JIOKJIa T
BBICTaBKa

10.CamonenbHbIe TPUOOPHI

[Ipaktuko-
OPUEHTUPOBAHHBIN

MEXKIPEIMETHBIN
BHYTPUKJIACCHBIN
JOJITOCPOYHBIN(3-4Mmec)

WHJUBU]IyaIbHO-
rpynnoBOn

MakeTsl
puOOpOB
BBICTaBKa
OykJer

HccnenoBareiibcKas 1eITEJIbHOCTD.

OTtnuuurenbHast 0COOEHHOCTh UCCIIEIOBAHUS, B OTIMYUE OT MPOCKTUPOBAHUS, COCTOUT B
TOM, 4YTO MHCCIEJOBAHME HE MPEANOJAracT CO3JAaHHE KaKoro-imOo IUIaHUPYEMOIO
00bEKTa, MOJENM WM MpoToTuna. Pe3ymbraT mpoekra Bcerga M3BECTEH 3apaHee, a
pe3yJbTAT UCCIEN0BAHNS HE U3BECTEH.
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K o0mum xapakTepucTukam UCCIeI0BaATEeIbCKON U TPOESKTHOM AESITEIbHOCTH OTHOCSATCS:

LEJICIIOIaranmue, oCTaHOBKY 3a/la4, KOTOPLBIC CIICAYCT pCIINTD,
BBI60p CpeacTB 1 MECTOAOB, COOTBCTCTBYIOIINX IMOCTaBJICHHOMN neiau,
IIaHUPOBAHUC, OIIPCACICHUC MTOCICAOBATCIILHOCTH U CPOKOB pa6OTBI,
MMPOBCACHUEC CaMUX IIPOCKTHBIX pa60T niIn UCCiIca0BaHusd,

oopMIIeHHE PE3YIbTATOB PAOOTHI B COOTBETCTBUM C 3aMBICIIOM ITPOEKTA WU
LEeISIMU MCCIIEJOBaHUS,

npeACTaBJIICHHUEC PE3YJIbTATOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B IO3HAHUM OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckue BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 CtpoeHue Bele 1
TPOCHEE BelmectEa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 bubmnorexa [IOK

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

bubmuoreka [JOK
2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlanrieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora 1 MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPT sl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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8 KVIACC

Kosu4vecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne n/m P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUS
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BemecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CTIOBBIC HPOTECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUAN TOK 20 1 7 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
DIICKTPOMATHHTHAS HHAYKUHA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5
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9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM nuudpoBbIe
Ne n/m P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. Mexanuveckue siBJIEHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIHCAaHUs https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiicteue ten 20 1 3 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannuyeckue Kojae0aHusl U BOJTHbBI
2.1 MexaHudeckue KojieOaHus 7 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4ecKkne BOJHBI. 3B 8 1 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuoreka [IOK
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https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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IHOYPOYHOE INTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos Hara DJIeKTPOHHbIE
Ne u3ydyenusi  UMQpoBbIe
Tema ypoka Konrtpoasubie | IlpakTnueckue y bp
n/n Bcero B 7 «A», o0pa3oBaTe/bHbIe
padoTsbI padoThI
T«b» pecypcsl
KJaccax
®du3nKa — Hayka O MPUPO/IE.
1 Yia O TIPHpOA 1 05.09
SIBnenus npupoabl
2 dusndecKue SABICHUS 1 07.09
dusnyecKkue BEIIMINHBI U HX
3 1 12.09
U3MepeHue
Ypok-uccnenoanue "N3mepenne
TEeMIEPaTyphl PU TOMOIIN
4 PaTypRLTIP » 1 1 14.09
AKHUJAKOCTHOTO TEPMOMETpA U JaTUHKa
Temneparypsl"”
MeTto1bl HAy4HOTO TIO3HAHMSL. Eu6 1OK
. nonmoTexa
5 Onucanne GU3NIECKUX SBJICHUM C 1 19.09
e https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIENeH
Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: JATBHOCTD MOJIETA IIAPHKA,
6 ! P 1 1 21.09
MYIIEHHOTO TOPU30HTAIBHO, TEM
OobIie, yem OoJIbIlIe BhICOTA ITycKa'"
Crpoenue BemecTBa. OMNbITHI
’ Bubnuorexa [IOK
7 JI0Ka3bIBAIOLIME JUCKPETHOE 1 26.09 1
https://m.edsoo.ru/ff09fe0a
CTpOEHUE BEIleCTBa
bubnunoreka [JOK
8 JIBMyKeHre yacTull BElecTBa 1 28.09 1

https://m.edsoo.ru/ff0a013e
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VYpok-uccnenoanue «OnbITHI MO

9 HAOJIIOICHUIO TETIJIOBOTO PACIIUPEHUS 03.10
ra3oB»
10 ArperaTHble COCTOSIHMSI BEILIECTBA 05.10
Oco0OeHHOCTH arperaTHbIX COCTOSTHUN
11 BoJbI. O600IIEeHNE 110 pa3aeTy 10.10 bubmmoreka [JOK
«IIepBOHaYanbHBIE CBEAEHUS O ' https://m.edsoo.ru/ff0a0378
CTPOCHUH BEIIECTBAY
MexaHn4deckoe ABUKEHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE 12.10 bubmotera [JOK
P P P ' https://m.edsoo.ru/ff0a05c6
JIBIDKEHHE
bu6moreka [IOK
13 C .E 17.10
KOPOCTE. BIHHHIEL CRopocTH https://m.edsoo.ru/ff0a079c
bu6mmoreka [IOK
14 P 19.10
ACHET TyTH 1 BPEMCHH ABHACIHA https://m.edsoo.ru/ff0a0ae4
Wuepriusa. Macca — mepa bubmuorexa [JOK
15 24.10
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInoTHocTh BemecTBa. PacueT maccel bubnuorexa [JOK
16 26.10
1 00beMa TeJia 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;.1. pabora «OnpenencHue 07.11
IJIOTHOCTH TBEPJIOTO TEIIa»
Pemenne 3agau o treme "I1moTHOCTD bubmuoreka [JOK
18 09.11
BelecTna" https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepHUCTHKa
19 B3aumoieiicTBus Ten. Cuna 14.11
ynpyroctu. 3akoH ['yka
20 JIaGopatopHas pabota «/3yuenue 16.11

3aBUCHUMOCTH PACTAKCHUA
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(medopmaryin) NpyKHHBI OT
MPUIIOKEHHON CHJIBI)

21 SIsnenue tarorennsa. Cuia TsHKECTH 21.11
CBsi3b M@Ky CUJION TSKECTH U
22 Maccoii Tena. Bec tena. Pemrenue 23.11 bubmnorera [TOK
o ' . ' https://m.edsoo.ru/ff0a1778
3ama4 1o teMe "Cuia TsHKeCTH
23 Cuna TshDKeCTH Ha JAPYrux IlaHeTax. 2811 bubnuoreka [JOK
@u3nYecKue XapaKTepUCTUKH TUIAHET ' https://m.edsoo.ru/ff0a1502
bubmmoreka [{OK
24 41 . 30.11
3MepeHHe cuil. JlHavomerp https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK
25 Bec tena. HeBecomoc 05.12
el BECOMOCTE https://m.edsoo.ru/ff0al778
CrnoxeHne IByX CHUJl, HallpaBIICHHBIX
26 110 OJTHOM nﬂﬂ?\’;ﬁ ’ 07.12 bubmorexa HOK
8 . p ) ' https://m.edsoo.ru/ff0ala70
PaBHOfelicTBYIOIIAS CHIT
Pemenne 3amad mo Teme
27 "HIHH vﬂqn TeM " 12.12
PaBHOelicTBYIOIIAS CHIT
Cuna tpenus u e€ Buanl. TpeHue B bubnuorexa [JOK
28 14.12
MPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHas pabora «3y4yeHue
3aBUCHMOCTH CHJIBI TPCHUS
bubmuoreka [JOK
29 CKOJIBJKEHUS OT CUJIbI JaBJICHUS U 19.12
https://m.edsoo.ru/ffO0alcc8
XapaKTepa CONMPUKACAFOIITNXCS
TTOBEPXHOCTEH»
P
30 emeHI/Iev 3a7a4 Ha (v)npeneneHHe 2112
PaBHOACHCTBYIOIIEH CHJIIBI
P 1 «B
31 elieHue 3aaay mno remam: «Bec 26.12 bubmuoreka [JOK

Tenay, «I'papuueckoe n3obpaxkeHue

https://m.edsoo.ru/ff0alde0

49



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuny, «Cunbly, «PaBHOAEHCTBYIONIA
CHLII»

KonTposnsHas paboTa mo Temam:
«MexaHn4eckoe JBIKeHue», «Macca,

32 IUIOTHOCTEY, «Bec Temay, 28.12
«['padrueckoe n300pakeHUE CHI»,

«Cub»

33 Hasnenue. CriocoObl yMEHBIIICHUS 1 11.01 bubnuorexa [JOK
YBEIIMYECHUS JABICHUS ' https://m.edsoo.ru/ff0a20a6
JlaBneHnue raza. 3aBUCUMOCTD

34 JaBJIEHUA ra3a oT 00béMa 16.01 bubmorexa LOK

’ ' https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBieHus TBEPALIMU
peaata 1 PA Bu6morexa 1[OK
35 TeJIaMH, JKUIKOCTAMH U Ta3aMM. 18.01
https://m.edsoo.ru/ff0a25b0
3akoH [lackans

36 JlaBiaeHue B )XUIKOCTH U rase, 23,01 bubmuorexa [JOK
BBI3BAHHOE JEUCTBHUEM CHJIBI TSKECTU ' https://m.edsoo.ru/ff0a2718

37 Pemenne 3amad mo teme «JlapneHue B 25 01 bubnuoreka [JOK
JKAJIKOCTH U rase. 3akoH Ilackaimsy ' https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 Coo00 e 30.01

CODIIOIIIECH COCY AR https://m.edsoo.ru/ff0a2970
bubmuoreka [JOK

39 r i 01.02

HAPABITMHCCIAH Tpece https://m.edsoo.ru/ff0a3136

40 MaHOMeTpHV. [ToprrHeBoi 06.02
YKUJIKOCTHBIN HacoOC

41 Atmocdepa 3eMiH ¥ IPUYHUHBL €€ 08.02 bubnuoreka [IOK
CYIIECTBOBAHHUS ' https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATMocdepHoe 13.02 bubnuoreka [IOK
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JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMochepHOTo JTaBIICHHS.

bubmuoreka [JOK

43 15.02
OnsiT Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 JaBJIEHUS OT BEICOTEI HaJl YPOBHEM 20.02 bubnmorexa LHOK
P ' https://m.edsoo.ru/ff0a2fc4
MOps
45 Bapomerp-anepous. AtmocdepHoe 2202 bubnuoreka [JOK
JIABJICHUE HA Pa3JIUYHbIX BBICOTAX ' https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau mo reme " 27 02
AtmocdepHoe naBneHue"
JlelicTBUE )KUJIKOCTH W Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO 29.02 bubmorexa TOK
Py ' ' https://m.edsoo0.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabora «OnpeneneHue
48 BBITAJIKUBAIOIICH CHIIBI, 05.03 bubmuorexa [JOK
JENCTBYIOIIEH Ha TEJIO, MOIPYKEHHOE ' https://m.edsoo.ru/ff0a33fc
B JKUJKOCTb)»
JlaGopaTopHas paboTa 1o Teme
49 «Hccaenosanue 3aBUCUMOCTH Beca 07.03 bu6mmoreka [IOK
Teja B BOJAE OT 00BbEMA MOTPYKEHHOM ' https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTU TEIa»
50 [InaBanme Ten 12.03 bubmorexa HOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabota
"K
51 OHCTPYHPOBAHUE apPEOMETpa WU 14.03
KOHCTPYHPOBaHUE JOJKHU U
omnpeneneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amgau no temaM: «I1naBanue 19.03 bu6mmoreka [JOK
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cyaoB. Bo3ayxoniaBanuey,
«/laBiieHne TBEPIBIX TEIN, )KUIKOCTEN
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonTtposnsHas paboTa o teme

53 «/laBiieHne TBEPIBIX TEIN, )KUIKOCTEN 21.03

Y Ta30B»
bubmmoreka [{OK

>4 Mexanuieckas pabota 02.04 https://m.edsoo.ru/ff0a3fg82

bubmmoreka [IOK

55 MomtHocTh. EQUHAIEI MOIIIHOCTH 04.04 httos://m.eds0o.ru/ff0a3182
VYpok-uccnenoBanue "Pacuér

56 MOIITHOCTH, pa3BUBACMOM TIPH 1 09.04
noanéMe o Jectauie"”

57 [Ipoctbie MexaHu3mbl. Poiyar. 11.04
PaBHOBecue cuil Ha peryare
Poruaru B TexHuke, ObITY ¥ IPUPOJIE.

JlaGopaTtopHnas pabota bubnuoreka [IOK

58 . 0.5 16.04
«HccnenoBanue ycnoBHuil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara»

59 Pemenne 3agau 1mo Teme «YciIoBHUS 18.04 bubnuoreka [JOK
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
KoaddumumenT mosesnoro aercTeus

50 MexaHu3Ma. JlaboparopHast pzi60Ta 05 93.04
«3mepenue KIIJ] HakinoHHOM
MJIOCKOCTH

61 Pemenue 3agau no teme "Pabora, 25 04 bu6mmoreka [JOK
MotHocTh, KIT" https://m.edsoo.ru/ff0a4c48

62 MexaHnyeckasi 3HEPTHs. 30.04 bubnuoreka [IOK
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Kunernueckas 1 noreHuuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPrUU

02.05

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT I10 TEME
"DKCcnepUMEHTAIbHOE OTIpEAETICHUE
W3MEHEHUS] KHHETUYECKON 1
MOTEHIIUATLHON YHEPTUU TIPU
CKAaThIBAaHHMH TeJa MO HAKJIOHHON
IJI0CKOCTH"

07.05

65

KonTponbHas paborta no teme
«PaboTa 1 MOIIHOCTh. DHEPTrUs»

14.05

66

PeseprubIit ypok. PaboTta ¢ Tekcramu
no TeMe "MexaHnueckoe IBuxkeHue"

16.05

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBubIit ypok. PaboTta ¢ Tekcramu
o teme "JlaBieHue TBEPIBIX T,
SKUJIKOCTEN U ra3os"

21.05

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

68

PesepBubIit ypok. PaboTta ¢ Tekcramu
o teMme "Pabora. MOIIHOCTS.
Oneprus"

23.05

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

12
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8 KUIIACC

KoanuecTBo 4acon Hara
H3yUYeHHusi | DJIeKTPOHHbIE
Ne T K n B 8 «A», uudposbie
eMa ypoka
n/n P Bcero OHTPOIBHBIE paKTiHeckue |- g «b», 8 o0pa3oBaTejibHbIE
padoTsbI padoThI
«B» pecypchl
KJiaccax
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 04.09 bubmorexa HOK
P ' https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYII 1 06.09
3 Monenu TBEpPAOTO, )KUAKOTO U 1 11.09 bu6moreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA ' https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPIOTO,
AKUJKOTO U Ta3000pa3HOT0 COCTOSTHUM
4 8 P ° 1 13.09
BEI[ECTBA HA OCHOBE IMOJIOKEHU
MOJIEKYJISIPHO-KUHETHUECKON TEOPUH
bu6mmoreka [IOK
5 Kpucranmmaeckue u amopdabie Tena 1 18.09
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KanUuJUISIPHOCTD. 1 20.09 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHE ' https://m.edsoo.ru/ff0a5530
bub K
7 TennoBoe pacIIMpeHHue U CKATHE 1 25.09 uommoreka IO
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIUIOBOIO JIBMIKEHHUS 1 27.09
YaCTHII
9 Buytpennss sHeprus. CriocoOsl 1 02.10 bubnuoreka [IOK
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WM3MEHEHHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

bubmuoreka [JOK

10 Brst Teruoniepean 04.10 https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe

11 HUCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB 09.10 bub6mmoreka [{OK
BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas 11.10 bubmmoreka [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHHE TEIIOBOTO OaytaHca. 16.10 bubnuorexa [JOK
TemooOMeH U TEMJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnas pabota

14 "UccnenoBanue siBICHUS 18.10 bu6moreka [IOK
TEIJI000MEeHa MTPU CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topstdeil BOAbI"
Pacuer konuyecTBa TEIIOTHL,

15 HEOO0XOUMOTO JJI HarpeBaHus Teja 23.10
Y BBIJIESIEMOTO UM IIPU OXJIAXKICHUU
JlaGopaTtopHnas pabdorta "OnpeneneHue bubnuoreka [JOK

16 . 25.10
yAEIbHOM TEIIOEMKOCTH BelecTra' https://m.edsoo.ru/ff0a6bb0
DHeprus TOIUIMBA. Y IelbHas TEII0Ta bubnunoreka [JOK

17 06.11
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHKE

18 KPUCTAJUIMYECKUX Te. Y AeIbHas 08.11 Bubmorexa OK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIIABIICHUS

19 JlabopatopHas pabota "Onpeznenenue 13.11 bubnuoreka [IOK
yIEIbHOU TEIJIOTHI IIaBICHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHICHCAIUS. 15.11 bubnuoreka [IOK
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Hcnapenue

https://m.edsoo.ru/ff0a740c

21

Kunienue. Y genbHas temiora
mapooOpa3oBaHus M KOHICHCAIIHH.
3aBHCUMOCTD TEMIIEPATYPhl KUTICHHSI
OT aTMOC(EPHOTO JTaBIICHUS

20.11

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a786¢

22

BnaxHoctb Bo3ayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCHTEJILHON BIAXKHOCTH BO3AyXa"

2211

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3/yXa

27.11

24

[IpuHIMIBI PabOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

29.11

25

KIIJI TenmoBoro aBuraters.
TemnoBble ABUraTEN U 3alllUTa
OKpYKarollel cpeibl

04.12

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

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEILIOBBIX MPOIIECCaX

06.12

27

[ToaroroBka K KOHTPOJILHOM paboTe
mo TeMe "TemnoBbie SIBICHUS.
N3menenue arperaTHbIX COCTOSTHUI
BelecTna"

11.12

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

28

KonTtponbHas padoTa o teme
"TermnoBble sBIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa'

13.12

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

QHCKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apA10B

18.12

30

Ypok-uccienosanue "Onexkrpusanus

20.12
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TeJ UHAYKLIHUEN U IIpU
CONIPUKOCHOBEHUU"

B3anmoeiicTBre 3apsyKeHHBIX TEIL.

bub6mmorexa [{OK

31 3akon Kynona 2512 https://m.edsoo.ru/ff0ag87e4
DIEKTPUYECKOE TTOJIE.
32 HanpsiskeHHOCTB JIEKTPUYECKOTro 2712 bubnuorexa [JOK
nons. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8a0la
BIEKTPUYECKUX TOJEH
Hocurenu snextpuueckux 3apsiioB.
33 DnemeHTapHbIi 3apsn. CTpoeHue 10.01
aToma
34 [IpoBOAHUKH 1 AVDIIEKTPUKH. 3aKOH 15.01 bubnuoreka [IOK
COXpaHEHUs NEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npUMEHEHUE 1701 bubnuoreka [IOK
CBOMCTB 3JIEKTPUUECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €T0
36 cymecTBoBaHus. VcTouHUKH 22.01 bubmorexa TOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
. bu6mmoreka [JOK
37 JIeficTBUSI STIEKTPUIECKOTO TOKA 24.01 httos://m. edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANEKTPUYECKOTO T0JISI Ha MPOBOIHUKHU 1 29.01
U TUDJIECKTPUKH"
39 DIEKTPUYECKUM TOK B METaILIAX, 3101 bubnunoreka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKkas Lenb U €€ COCTaBHbIE 05.02
4acTu
41 Cuna Toka. JlabopatopHas paboTa 0.5 07.02 bubnuoreka [IOK
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"N3mepeHue U peryinpoBaHUE CUJIIBI
TOKa"

https://m.edsoo.ru/ff0a8bd6

DNEeKTpUUECKOE HaNpsKEHHE.
Bossr™mertp. JIabopaTopHas paboTa

bub6mmorexa [{OK

42 "N3mepenue 1 peryinpoBaHue 05 12.02 https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

43 ConpoTHBIEHUE MTPOBOTHUKA. 14.02 bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCHMOCTH

44 BIEKTPUYECKOTO COMPOTUBIICHUS 1 19.02 bubmuorexa [JOK
MPOBOJIHUKA OT €r0 JIIMHBI, TUIOMAI1 https://m.edsoo.ru/ff0aa738
MIOIIEPEYHOI0 CEYEHUs U Marepuana"
3aBUCUMOCTD CHJIBI TOKA OT Bu6morexa [IOK

45 HanpspkeHus. 3akoH Oma 11 ydacTka 21.02 httos://m.edsoo.ru/ff0aad4a
Lenu
JlaGopaTtopHnas pabota
"UccneqoBaHue 3aBUCUMOCTU CHIIEI

46 TOKa, UIYIIEr0 Yepe3 PEe3UCTop, OT 1 26.02 bubmmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarensHOE U MapauIeIbHOE 28,02
COEIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBuia CIOKECHUS HAMIPSHKEHUN TTPU 1 04.03 bubnunoreka [JOK
MOCJIEIOBATEIIBHOM COEIMHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”

49 JlaGopatopHas pabota "IIpoBepka 1 06.03 bubnuoreka [IOK

IpaBHJIa U1 CUJIbI TOKA IIPpU

https://m.edsoo.ru/ff0aadle
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nmapajicJIbHOM COCAUHCHUU

pe3uctopos"
Pemenue 3ana4u Ha npuMeHEHUE
50 3akoHa OMa JJis pa3IMgHOTrO 11.03 bubmorexa HOK
P ' https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO 13.03 bubnuoreka [JOK
Toka. 3akoH J[xoyns-Jlenna ' https://m.edsoo.ru/ff0ab124
JlabopaTtopHnast padota "OnpeneneHue
52 360”11“)131 " I;/[omfl)ocm BJICKTpI/I‘ICCKOFO 18.03 bubmorexa HOK
P | P ' https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LT U MOTPeOnTENn
53 ANMEKTPUICCKOM SHEPTHUHU B OBIT 20.03 bubmorexa OK
P P Y ' https://m.edso0.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM padoTe
1o TeMme "DNEKTPUUECKUE 3apsibl.
54 3apsiKeHHbIE Tella U UX 01.04 Bubmmorexa [IOK
p . . ' https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. IlocTostHHBIN
AJIEKTPUYECKUN TOK"
KounTponbnas pabora o teme
"DneKkTpuuecKue 3apspbl.
55 3apsoKeHHBIC TeJla  UX 03.04 bubmorexa HOK
P . . ' https://m.edsoo.ru/ff0abea8
B3aumoieiicTBus. [locTostHHBIN
3JIEKTPUYECKUN TOK"
[TocTosiHHBIE MAarHUTHI, UX
56 . 08.04
B3aUMO/ICHCTBUE
VYpoxk-uccnenopanue "N3yuenue bubnunoreka [JOK
57 ) . 10.04
MOJIEN TTOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MarnuTHoe noJjie. MarautHoe mnoiie 15.04 bubnunoreka [JOK
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3eMJId U €r0 3HAUYEHHE [UTA KU3HU Ha
3emiie

https://m.edsoo.ru/ff0acOba

59

OmneiT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
I10JIC KaTylIKH C TOKOM

17.04

bu6mmoreka [{OK
https://m.edsoo.ru/ff0acld2

60

[IpumeHeHue 1eKTPOMarHuToB B
texHuke. JlabopaTopHast pabora
"N3yuenue neiicTBUS MarHUTHOTO
I10JIsI Ha TIPOBOJIHUK C TOKOM"

0.5

22.04

bubmmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATENH MIOCTOSTHHOTO
ToKa. Mcnons3oBanue
3HeKTpOHBHFaTeHeﬁB TEXHUYCCKUX
YCTPOWCTBAaX U HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue 1 U3y4eHHUE
paboTHI AeKTpoaBUTaTENS "

24.04

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

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

29.04

63

DnekrporeHeparop. CrocoOsl
MIOJIyYEHUS DJIEKTPUUECKOM SHEPTUU.
DIEeKTPOCTAaHIIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPruu

06.05

64

IToaroroBka Kk KOHTPOJBHON paboTe
10 TeMe "DJNEKTPUUYECKUE U
MAarHuTHbIE SIBJIEHUSA"

08.05

65

KonTposnpHas paboTa o teme

13.05

bu6mmoreka [JOK
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"DJeKTpUUECKre U MarHUTHbBIE
siBJIeHHs "

https://m.edsoo.ru/ff0acb14

66

PesepBubiit ypok. PaboTta ¢ Tekcramu
o Teme "TermoBkie siBeHUs"

15.05

bub6mmorexa [{OK
https://m.edsoo.ru/ff0accse

67

PesepBubIit ypok. PaboTta ¢ Tekcramu
o Teme "llocTrosiHHbII
ANEKTPUIECKUH TOK"

20.05

bub6mmoreka [{OK
https://m.edsoo.ru/ff0acdc6

68

Pesepsubiit ypok. PaboTta ¢ Tekcramu
o TeMe "MarauTHsie ABJIeHUS"

22.05

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

145
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9 KUIIACC

KoanuecTBo 4acon Hara
H3yUYeHHUsi | DJIeKTPOHHbIE
Ne TeMa VDoKa K n B 9 «A», uudposbie
n/n P Bcero OHTPOIBHBIE PAKTHHCCKHE | g «b», 9 o0pa3oBaTe/ibHbIE
padoTsbI padoThI
«B» pecypchl
KJiaccax
Mexanundeckoe €HUe.
1 XaHWYECKOEC JIBIKECHU 1 0109
MarepuanbHas TOUKa
9 Cucrema orcueta. OTHOCUTEIBHOCTh 1 05.09 bu6moreka [IOK
MEXAaHUYECKOT'O IBUKCHUS ' https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE ITpsAMONIMHEHOE bubnuoreka [IOK
3 1 07.09
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOJIMHEITHOE
4 nekeHne. CpeqHsiss © MTHOBEHHAS 1 08.09
CKOPOCTh
[IpsimonrHEeNHOE PaBHOYCKOPEHHOE bubnnoreka [JOK
5 1 12.09
JIBIO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO JBHKEHUS. 1 14.09
I'paduk ckopoctr
JlaboparopHas padota "Onpenenenue
7 YCKOPEHHUS Tena Ipu 1 1 15.09 bubnuoreka [JOK
PaBHOYCKOPEHHOM JIBKEHUH I10 ' https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TiockocTh"
CBoOoHoe nagenue Tei. OMmbIThI
8 S 1 19.09

T"amunes
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PaBHOMEpHOE IBUKEHHUE 110
okpyxHoctu. Ilepron u yacrora

bubmuoreka [JOK

o oOpaienus. JInnelHas U yrioBas 2109 https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE 22.09
11 IIepBeiit 3axk0oH Herotona. Bexkrop 26.09 bubnnorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HeroTona. 28,09 bubnuorexa [JOK
PaBHozelicTByrOmas cuita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. 29 09 bubnuoreka [IOK
Cynieprio3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHEHUE 03.10 bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoreka [IOK
15 Cuna ynpyroctH. 3ako I'yka 05.10 https:// m.edsog ru/ff0aeca2
16 Pemenue 3agaq mo teme «Cuia 06.10
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpenenecHue 10.10 bubnuoreka [JOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
18 Cina Tpei 1210 Et?riﬂlpllr?:;(sig r(jlllfanfYSB
19 Pemenue 3anau no reme «Cuna 13.10 bubnuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue 1710 bubnnoreka [JOK
Kod(duIIMeHTa TPEHUs CKOJIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3akoHbI
21 HeroroHna. CII[/IJ'Ia ynpyroctu. Cuna 19.10 bubmorexa LIOK

TpeHus"

https://m.edsoo.ru/ff0afb8e
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Cuna TsSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmuoreka [JOK

22 Y 0 20.10
PATOTCHIA S CKOPEHIE CBOROAHOTO https://m.edsoo.ru/ff0af044
MaJCHUS
VYpoxk-koupepenuus "JIBKeHne el

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa 24.10
(Conneunas cucrema). ['anakruxu"

Pemenne 3agau mo reme "Cuna
24 TSKECTU U 3aKOH BCEMUPHOTO 26.10 bubmorexa HOK
. P ' https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBas kocmMu4eckast CKOpOCTb. 2710 bubnuoreka [IOK
HeBecoMoCTh 1 Tieperpy3Kku ' https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHON TOUKHU.

26 AOGCOTFOTHO TBEPIOE TEIIO. 0711 bubmuorexa [JOK
PaBHOBecHE TBEPIOrO Tea C ' https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpallleHUS

27 MowmeHT cuibl. LleHTp TsKecTH 09.11
Pemenne 3agau mo reme "MoMeHT bubmuoreka [JOK

28 10.11
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHON paboTe 1Mo

29 Teme "MexaHuyeckoe JIBUKEHUE 14.11 bubmmorexa [TOK

N ”H ’ ' https://m.edso0.ru/ff0b0408
BsaumoneiictBue Ten
KounTtponbHas pabora o teme
30 "MexaHU4eCcKOe JTBIKCHUE 16.11 bubmmorexa [JOK
y g . ' https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue Ten
Nmnynsc Tena. Ummynsc cuisl. 3akoH
31 COXpaHEHUs UMITyJIbca. YTPYroe u 17.11 bubmmorexa [IOK
P Y o pyT ’ https://m.edsoo.ru/ffob07fa
HEYNpyroe B3auMoIeHCTBHE
32 Pemenne 3agau mo Teme "3akoH 21.11 bu6mmoreka [JOK
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COXpaHEHUs UMIysbca"

https://m.edsoo.ru/ff0b096¢

VYpoxk-koupepenuus "PeaktuBHOE

33 " 23.11
JBUKCHHEC B IPUPOJIC U TEXHUKE
bubmmoreka [{OK
34 M 0 24.11
CAHITCCKA paboTa H MOHOCTS https://m.edsoo.ru/ff0b0a84
35 PabGoTta cuibl TSDKECTH, CHITBI 2811 bubmmoreka [{OK
YIOPYTOCTH M CHJIBI TPEHHUSI ' https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThl CUJIBI TPEHUS ITPU 3011
PaBHOMEPHOM JBHKEHUH TeJIa 10
TOPU30HTAIIBHON TTIOBEPXHOCTH»
37 CBs13b SHEpruu 1 paboThI. 0112
[TorenumanpHas SHEPTUS
Kunernueckas sueprus. Teopema o bubmuorexa [JOK
38 . 05.12
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B 07.12
MEXaHHUKe
JlaGopaTtopHnas pabdora «3y4yeHue bubnuoreka [JOK
40 08.12
3aKOHA COXPaHEHHUS YHEPTUN https://m.edsoo.ru/ffOb12fe
KonebarenbHoe ABMIKEHHUE U €TO bubnuoreka [JOK
41 12.12
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaroue KojebaHus. bubnuoreka [IOK
42 14.12
Broinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii 1 NpyKMHHBINA 15.12
MasTHUKH
VYpok-uccnenopanue «3aBUCUMOCTh BuG OK
44 nepro/ia KoJeOaHuii OT KECTKOCTH 19.12 nbmorexa L

IPYKUHBI U MacChl Tpy3a»

https://m.edsoo.ru/ff0b197a
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45

[IpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUIX

21.12

46

Jlaboparopuas pabota «Onpenernenue
94acTOTHI M IEPUOJIa KOJIeOaHu i
MPYKUHHOTO MasSTHHKA»

22.12

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlaGoparopHas pabota «IIpoBepka
HE3aBUCUMOCTH TMEPH0/1a KOJIeOaHMi
rpy3a, MOJIBEHICHHOTO K HUTH, OT
MAacchl Tpy3a»

26.12

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

28.12

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuyeckue BOJHEI"

29.12

50

3Byk. PactipocTpaHeHue 1 0TpakeHue
3ByKa

11.01

o1

Ypok-uccnenosanue "Habmronenune
3aBHCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

12.01

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

16.01

53

Ypok-koHpepenmus "YnbTpa3ByK u
nH(}pa3ByK B MPHUPOJIE U TEXHUKE"

18.01

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka k KOHTpOJ’IbHOI‘/’I pa60Te 18(0)

Teme "3aKOHBI COXPaHEHHUS.
MexaHunueckue kojaeOaHust U BOJIHBI"

19.01

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

55

KonTtposneHas paboTa o teme

23.01
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"3akoHbI coXxpaHeHUsl. MexaHn4ecKue
KoJieOaHus U BOJHBI"

DNEeKTPOMarHuTHOE TOJIE.

bubmmoreka [{OK

56 25.01
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH 26.01
Ypok-konpepenuus "lkana
58 AIEKTPOMAarHUTHBIX BOJIH. 30.01 bubnnorexa [JOK
Hcnonp30BaHue 3J1EKTPOMAarHUTHBIX ' https://m.edsoo.ru/ff0b2fe6
BOJIH JJIT COTOBOM CBSI3H"
Ypok-uccnenoanue "N3yueHne
P N ! v bubmuorexa [JOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C 01.02
https://m.edsoo.ru/ff0b2c6c
MTOMOTIIHI0 MOOHMIIBHOTO TenedoHa"
Pemenue 3aga4 Ha onpeneneHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMarHUTHOM 02.02
BOJIHBI
DneKTpoOMarHuTHasi MPUpPOJa CBETA.
61 Ckopoctb cBeTa. BonHoBbIe cBOMCTBa 06.02 Bubmmorexa [JOK
P ’ ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [Ipsamonnneitnoe
62 acIpoOCTPaHEHHE CBETA. 3aTMEHUS 08.02 bubmorexa HOK
pacupoctp ’ ' https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpakE€HHUs CBETa. 3epKajia.
63 PemeHHep3a adv Ha Il I/IMeHeI:-H/Ie 09.02 bubmorexa HOK
A P ' https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
IIpenomnenne cBera. 3aKoH bubnuoreka [IOK
64 13.02
MIPEJIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
I1 .
65 OJIHO€ BHYTPEHHEE OTpa)KEHUE CBETA 15.02 bubnunoreka [JOK

Hcnonp30BaHuE MOJTHOTO BHYTPCHHECTO

https://m.edsoo.ru/ff0b3c5c¢c
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OTPAXKCHUSA B OIITUICCKHUX CBECTOBOJAAaX

JlaboparopHnas padota "MccrnenoBanne
3aBUCHMOCTH YTJIa TIPEIOMIICHUS

66 16.02
CBETOBOTIO Jy4a OT yIJla NaJeHus Ha
rpasuue "Bo3yx-crexsio""

Ypok-koHpepenmus "Vcnonb3oBanne
67 IIOJTHOT'O BHYTPEHHETO OTPAYKEHUA: 20.02
CBETOBO/IbI, OTITUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [{OK
68 JI .0 22.02
FIHEDL TTHHCCKAT CHIA THHSH https://m.edsoo.ru/ffOb3f2c
bu6moreka [IOK
69 II 0 i 27.02
OCTPOCIHE HIOLPAKCHIH B JIH3aX https://m.edsoo.ru/ff0b444a
JlaboparopHnas padota "Onpenenenue
70 dhoxk EHOFE aCfTOSIHI/IH u OII)TTi‘IeCKOﬁ 29.02 bubmorexa OK
Y P N . ' https://m.edso0.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTMH3BI
Ypoxk-koupepenius "OnTuyueckue bubnuoreka [IOK

71 01.03
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

bu6mmoreka [JOK

72 r e ema. 3peHue 05.03

143 TKAI OITHHCCKAT CHUTONA. Spert https://m.edsoo.ru/ff0b4684

73 Ypok-koHbepeHIus ”I[e(beKTLI" 07.03
3penus. Kak coxpanuthb 3peHue
Paznoxxenue 6enoro cBeTa B CIEKT.

74 Onbitel HetoToHa. Crioxkenue 12.03 bubnnoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus ' https://m.edsoo.ru/ff0c0f4c
cBeTa
JIaGopatopHas padota "OnbITh IO Bu6 OK

75 Pa3lIoKEeHUIo OEJI0ro CBeTa B CHEKTP U 14.03 nomorexa L

BOCIIPUATHUIO BETA MPEAMCTOB IIPU UX

https://m.edsoo.ru/ff0c0e2a
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HaOJI0IEHUH Yepe3 [BETOBbIC
¢bmibTph"

VYpok-npaktukym "BosHoBbIE

76 CBOWCTBa CBETa: JUCIIEPCHS, 15.03
uHTephepeHtys u audpaxmus”
77 OmnbiTel Pesepdopaa u muranerapuast 19.03 bubnuorexa [JOK
MOJIENTb aTOMa ' https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa 21.03
Hcenyckanue v noryonieHue cBera
. bubnuorexa [JOK
79 atroMoM. KBauTsl. JIuneituarsie 22.03
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypoxk-nipaktukym "HabGmonerne 02.04 bubmuorexa [JOK
CIIEKTPOB UCITyCKaHUs" ' https://m.edsoo.ru/ff0c1550
N bu6mmoreka [IOK
81 P 04.04
VIMOAKTHBHOCTL 1 €€ BUAR https://m.edsoo.ru/ff0c1672
Crpoenne atromHoro siapa. Hykimonnas bubnuoreka [IOK
82 05.04
MOJENb https://m.edsoo.ru/ff0cl8ac
83 PaanoakTuBHBIE TTpEBpalICHHUS. 09.04 bubnuoreka [JOK
N3oTorst ' https://m.edsoo.ru/ff0clal4
Pemenne 3agau mmo teme: bubnuoreka [JOK
84 11.04
"PagnoakTrBHBIE NpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon nomypacmana 12.04
Ypoxk-koHdepenus "PaqnoakTuBHbIC
86 1/13131 eHI/Ii([b Bpn ; o7ie MI; UIIIHE 16.04 bubmorexa HOK
i | PHPOAE, MEAMIIHE, ' https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHble peakiuu. 3aKOHbBI
HeP peaitt bubnuoreka [JOK
87 COXpaHEHUd 3apsA0BOr0 U MacCOBOI0O 18.04

YHUCCJI

https://m.edsoo.ru/ff0cl1c58
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88

DHeprusi CBSI3U aTOMHBIX siiep. CBsi3b
MacChl U SHEPrUu

19.04

bubmuoreka [JOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau no reme "AnepHeie
peakuun"

23.04

90

Peakiuu cuHTe3a U JETICHUS IEP.
Wcrounuku sHeprun CosHua U 3BE3]

25.04

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepenuus "AnepHas
sHepreTuka. Jlencreus
paaOaKTUBHBIX U3JIYYEHUI HA )KUBbIC
OpraHu3mbl"

26.04

92

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMAarHUTHBIC BOJTHBI.
KBanToBbIE siBEHUA"

30.04

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponbHas paboTa o teme
"DeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBsbIe siBIeHUS"

02.05

94

[ToBTOpEHME, 06OOIICHNE.
JlaGopaTopHbie pabOThI 1O KYpCy
"BzaumoaeiictBue Ten"

03.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, o6o0meHue. Pemenue
pacyYeTHBIX M KAYECTBEHHBIX 3a/a4 10
teme "TemnoBsie nmporecch”

07.05

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX U KAYeCTBEHHBIX 3a]1a4 110
teme "KII/] TerioBbix ABUTaTEnen"

10.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmenue. Pemenne

14.05

bu6mmoreka [JOK
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PACUCTHBIX U KAUCCTBCHHLIX 3a1a4 110
teme "KIIJ] anekrpoycTtaHOBOK"

https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, oboOIICHNE.

bubmmoreka [{OK

98 JIab & 1 1 16.05
" ADOPATOPHPIC pa O,,TH HoPey https://m.edsoo.ru/ff0c2c52
CBeTOBEBIE SIBJIEHUS
[ToBTOpenue, o6o6menue. Padora c
99 TEKCTaMH 110 TeMe "3aKOHBI 1 17.05 bubmmorexa [TOK
. ' https://m.edsoo.ru/ffoc2d6a
COXpaHCHI/Iﬂ B MCXAaHHUKC
[ToBTOpenue, o6o61eHne. PaboTa ¢ i 1OK
nOInOTEKA
100 "Koned 1 21.05
TeKCTaim HO TeME TROJEhamBL I https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcTamu 1o TeMe "CBeTOBbIE 1 23.05 bubmorera [IOK
| ' https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6o6menue. Pabora ¢
102 TexkcTaMu 1o TeMe "KBaHTOBas u 1 24.05
sanepHas puzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

o dusuka, 7 wmacc/ Ileppimkun WM.M, HWBanoB A.M. , Mocksa:
[Tpocsemienune, 2023r.;

o dwusuka, 8 wmacc/ Ileppiikun W.M, HWBanoB A.M. , Mocksa:
[Tpocenienue, 2016r.;

o dwusuka, 9 wmacc/ Ileppimkun W.M, HWeanoB A.M. , Mocksa:

[Ipocsemenue, 2019r.

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
e Metoauueckoe mocobue mo ¢usuke, 7 kmacc / UYepuukoBa O.A.,
I'magenkoBa C.H. Mocksa: IIpocsenienue, 2023r.;

e Meroanueckoe mnocobue mo ¢uzuke, 8 kmacc / Yepuukoa O.A.,

I'magenkoBa C.H. Mocksa: [Ipocsenienue, 2023r.;
e Meroanueckoe mocobue mo ¢uzuke, 9 kmacc / UepnukoBa O.A.,

I'magenkoBa C.H. Mocksa: IIpocsemenue, 2023r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Sxnacc https://www.yaklass.ru/

POIII (Poccwmiickas anexTponHas mkoda) https://resh.edu.ru/

CkaitCwmapr https://skysmart.ru/

OI'UC Mos mkona https://myschool.edu.ru/
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CUCTEMA OUHEHKMU PE3YJIbTATOB OBYUEHUSA

OueHKa OTBETOB YYalIUXCs NP MPOBEIEHNH YCTHOIO ONpoca
Ouenka "'5" cTaBuTcs B CIEAYIOIIEM ClIydae:

- OTBET YYEHHKA TIOJIHBI, CAMOCTOSTEIbHBIM, TPABUIBHBINA, W3JIOKEH
JIUTEPATYPHBIM  SI3BIKOM B  OINPEACICHHON JIOTMYECKOM MOCIEA0BATEIbHOCTH,
pacckas COMpPOBOKIAETCS HOBBIMU TPUMEPAMU;

- yvamnuiics OOHapy»KMBaeT BEPHOE MOHMMaHUE (PU3NYECKON CYIIHOCTU
paccMaTpUBAEMBIX SIBJICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB M TE€OPHH, JAET TOYHOE
ONpPEACIICHUE W WCTOJKOBAHWE OCHOBHBIX MOHATHI, 3aKOHOB, TEOPUH, MPABUIIBHOE
onpeenaeHue GU3NUECKUX BEIUYUH, UX €IUHUIL U CTOCOOOB M3MEPEHHS;

- yyamuics yMeeT TNPUMEHHUTh 3HAHUS B HOBOM CHUTyallud TMpHU
BBITIOJTHEHUH TMPAKTHYCCKUX 3aJaHUM, 3HAET OCHOBHBIC TIOHSITHS M YyMeEeT
OTIEpUPOBATh UMM TIPH PEUICHWU 3a/1ay, TMPABUJIBHO BBITIOTHSAET UYEPTEKH, CXEMBbI
U rpaduKH, COMyTCTBYIOIIME OTBETY; MOXET YCTAHOBUTH CBS3b MEXKIY
W3y4yaeMbIM M paHee H3YUYEHHBIM MaTepuajioM MO Kypcy (U3UKH, a TaKkxke ¢
MaTepuaioM, YCBOCHHBIM MIPH U3YYCHHUH JIPYTUX TIPEIMETOB;

- BJIaJieeT 3HAHUSIMHU M yMeHUs MU B oObeme 95% - 100% ot TpebGoBanmit
POTrPaMMBI.

Ouenka 4" craBUTCS B CIEAYIOIIEM ClTydae:

- OTBET YJOBJIETBOPSET OCHOBHBIM TPEOOBAaHMSIM K OTBETY Ha OIEHKY 9",
HO COJICP)KUT HETOYHOCTH B U3JIOKECHUU (HAKTOB, OMNpPEICIICHUH, MOHATHH,
OOBSICHEHUW B3aUMOCBS3EH, BBIBOJAAX MW pEIICHWH 3a7ad. HeTodHOCTH Jerko
UCTIPABIISIFOTCS TIPU OTBETE Ha JIOTIOJIHUTEILHBIE BOIPOCHL;

- yyaluiicsi HE WCIOJIb3YeT COOCTBEHHBIN IUIaH OTBETA, 3aTPYAHSCTCS B
NPUBEJICHUN HOBBIX NMPUMEPOB, W NMPUMEHEHUH 3HAHWW B HOBOHM CHTYyallMH, Ci1a0o
UCTIONIB3YET CBS3M C paHee W3yYEHHBIM MAaTEPUATIOM M C MAaTE€PHajOM, YCBOCHHBIM
NPY U3YYCHUH IPYTHUX MIPEIMETOB;

- 00beM 3HAHMM M YMEHHMM yuarierocss cocTaBisoT 80-95% ot tpebGoBanuii
POTrpaMMBbl.

Ouenka "'3" craBUTCS B CICAYIOIIEM ClTydae:

- Oonplas 4YacTh OTBETAa YAOBJICTBOPSCT TPEOOBAaHUSAM K OTBETY Ha
omeHky 4", HO B oTBeTe OOHApyXHBAIOTCA OTJCIbHBICE MPOOEIbI, HE
MPETSTCTBYIONINE JaTbHEHIIIEMY YCBOCHUIO MPOTPAMMHOIO MaTepHana;

- yyamuiics oOHapyXHBaeT TOHUMaHWEe Y4eOHOTO MaTepuana MpH
HE/JIOCTAaTOYHOW  MOJHOTE YCBOEHHMS TMOHATUH WJIM  HENOCHeA0BaTebHOCTH
U3NIOKEHUS MaTepualia, yMeeT MPUMEHSITh MOJNyYCHHbIE 3HAHUS TPU PEUICHUH
MPOCTHIX 3a7ad C HCIOJIb30BAHUEM TOTOBBIX (OpMyJ, HO 3aTpyIHSETCS NpU
PEIICHNN Ka4eCTBEHHBIX 3a7a4 M 3aj/1a4, TpeOyoIuX MnpeoOpa3oBaHus GopMy;

- yuamuiics BJaJeeT 3HAHUSAMU U yMeHHsMu B oObeme He meHee 80 %
COJIepKAaHUSA, COOTBETCTBYIOILETO MPOTrPAMMHBIM TPEOOBAHUSIM.
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Ouenka "'2" cTaBUTCS B CIIEIYIOIIEM CTydae:

- OTBET HENpPaBWIbHBIM, ITOKA3bIBAET HE3HAHHE OCHOBHBIX IOHATHUM,
HENMOHMMAaHUE HW3YyYEHHBIX 3aKOHOMEPHOCTEHN U B3aUMOCBS3€EM, HEYyMEHUE paboTaTh
C y4eOHUKOM, peliaTh KOJIMYECTBEHHBIE U KAUECTBEHHBIC 33/1a4U;

- yyalmuics HE OBJIaJell OCHOBHBIMH 3HAHMSIMM UM YMEHHUSIMH B
COOTBETCTBUU C TPEOOBAHUSMHU MPOTPAMMBI;

- yJaIIUICs HE BIaJIeeT 3HAHUIMHU B 00beMe TpeboBaHmiA Ha OLeHKY 3"

OueHka oOTBeTOB Yy4YalIUXcsi IPH TMPOBeJAEHUM CAMOCTOSITEJIbHBIX U
KOHTPOJIBHBIX padoT

Ouenka "'5" cTaBUTCS B CIEAYIONIEM ClTydae:

- pa60Ta BBITIOJIHCHA ITOJTHOCTBIO,

- cAelaH TepeBoa eauHMI] Bcex ¢uisnueckux BenuunH B "CH", Bce
HEOOXOJMMBbIC JaHHBIE 3aHECEHBI B YCIIOBHE, MPABUIBLHO BBHITIOJHEHBI UYEPTEKH,
CXEeMBbI, TpauKU, PUCYHKH, COMYTCTBYIOIIUE PEIICHUIO 3a/ad, CJeJiaHa MPOBEpKa
10 HAaMMEHOBAHMSIM, MPABWJIbHO MPOBEACHBI MATEMaTHUYECKUE pACUYeThl U JaH
MOJIHBIN OTBET;

-Ha ~ KAueCTBEHHbIE W  TEOPETUYECKHE  BOMPOCHI  JaH  TOJHBIMH,
UCUEPIBIBAIONINI OTBET JMTEPATYpPHBIM S3bIKOM B OIpPEAEJICHHO JIOTMYECKON
NOCNIEI0BATENLHOCTH, YUYalIUiiCsl MPUBOJUT HOBBIE MPUMEPHI, YCTAHABIMBAET CBA3b
MEX]ly M3Yy4aeMbIM U paHEe U3YYEHHBIM MATEPHUAIIOM IO Kypcy (DU3HKH, a TaKXKe C
MaTepUaJIoM, YCBOCHHBIM IMPU HM3YyUYEHUU APYTUX MPEAMETOB, YMEET MPUMEHHTD
3HaHUS B HOBOW CUTYallUU;

- ydyamuiicas OOHapy>XMBaeT BEpHOE IMOHUMaHUE (UBMYECKON CYIIHOCTH
paccMaTpuUBaeMbIX SIBICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHA, TAaeT TOYHOE
ofpejiefieHne W MCTOJKOBAaHUE OCHOBHBIX TMOHATHIA, 3aKOHOB, TEOPHH, a TaKxke
OpaBWIbHOE oOmpefesieHne (U3MYEeCKUX BENWYMH, HMX EAWHHUII MU CIIOCOOOB
U3MEepeHHUs.

Ouenka 4" craBuTCS B CICAYIONIEM ClTydae:

- paboTa BBINMOJHEHA IMOJHOCTHIO WKW He MeHee dyeMm Ha 80 % or oObema
3a/laHusl, HO B HEW MMEIOTCS HeJJOUEThl U HECYIIECTBEHHbBIE OLITUOKY;

- OTBET Ha KAUYE€CTBEHHBIE U TEOPETHUUYECKUE BOIPOCHI YAOBIETBOPSET
BBINICTIEPEYUCIICHHBIM TPEOOBAHUSIM, HO COJIEPKUT HETOYHOCTH B H3JIOKEHHUH
(bakToB, OmpeneeHNid, TOHATUH, OOBICHEHUN B3aUMOCBSI3€H, BBIBOJAX U PEIICHUH
3a/1ay;

- yYalluics HCHBITHIBAET TPYAHOCTH B IMPHUMEHEHWHM 3HAHUW B HOBOM
CUTyallud, HE B JOCTATOYHOW MEPE HCHOJB3YET CBSI3HM C paHEE HU3YYEHHBIM
MaTepuagoM U ¢ MaTepHalioM, YCBOECHHBIM MPU U3YUEHUH APYTUX MPEAMETOB.

Onenka "'3" cTaBUTCA B CIEIYIONIEM ClTydae:

- paboTa BBHINIONTHEHa B OCHOBHOM BEpHO (0OBEM BBHINOJIHEHHOW 4YacTH
COCTaBJIsIeT He MeHee 2/3 or oOmiero odbema), HO [OMYIICHBI CYIIECTBEHHBIC
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HETOYHOCTH;

- yyamuics oOHapyKMBaeT IOHUMaHHE y4eOHOro Mmarepuana Mpu
HEJIOCTATOYHOM IOJHOTE YCBOCHHS OHATUIA U 3aKOHOMEPHOCTEM;

- yMeeT MPUMEHSTh TOJIyYCHHBIE 3HAHUS MPU PEIICHUH MPOCTBHIX 3a]1ad
C UCIOJb30BAaHWEM TOTOBBIX (OpMyN, HO 3aTpyAHSETCS TMPU PEIICHUH
KaueCTBEHHBIX 3aJa4 U  CIOXHBIX KOJMYECTBEHHBIX 3a7ad, TpPeOyoImux
npeobOpaszoBanus Gopmyl.

Ouenka "'2"'cTaBUTCS B CICIYIONIEM ClTydae:

- paboTa B OCHOBHOM HE BBINOJIHEHA (00BEM BBIOJHEHHOW YacTu mMeHee 2/3
oT oluiero oObema 3a/1aHus);

- ydYalquics TOKa3blBaeT HE3HAHME OCHOBHBIX MOHSTHI, HENOHHMMaHUE
M3YYEHHBIX  3aKOHOMEpHOCTEH W  B3aMMOCBS3€d, HE  yMeeT  peliarb
KOJIMYECTBEHHBbIE M KaueCTBEHHBIC 3a/lauyM.

Ouenka 0oTBeTOB y4yaliuxcs pU NPOBeIeHUH JIa00paTOPHBIX padoT
Onenka "'5"'cTaBUTCA B CIEIYIOIIEM CITyYae:

- mjabopartopHasi paboTa BBHITIOJHEHAa B TOJHOM O0BEME C COOJIOJIeHHEM
HEOOXOAMMOM TOCJIeI0BATEILHOCTH MPOBEICHHUS OIBITOB M U3MEPEHUU;

- y4Yalluics CaMOCTOATENIFHO W pallMOHAIIBHO CMOHTHUPOBAT HEOOXOAUMOE
o0opyI0BaHHE, BCE ONBITHI MPOBEJI B YCIOBHSAX W PEXKHUMax, 00€CTCUMBAIONTUX
MOJIydCHUE TPABWIBHBIX PE3yJbTaTOB U BBIBOJOB; COOMOman TpeOOoBaHUS
0€30MacHOCTH TPY/a;

-B OTYETe MPABWIBHO M AaKKypaTHO BBINMOJHWJI BCE 3allUCH, TaOJHUIIbI,
PUCYHKH, 4YEepTeXKH, TpadUKH, BBIUUCICHUSA;, TPABHIHHO BBITIOJHWI aHAIH3
MOTPELTHOCTEM.

Ouenka ""4" craBuTCS B CICAYIONIEM ClTydae:

-BBITIOJTHECHUE  JTa0OpaTopHOM  pabOTBI  YIOBJIETBOpPSET OCHOBHBIM
TpeOOBaHUSAM K OTBETYy Ha OICHKY ''D", HO ydJamuics JOMyCTHJI HEI0YETHl HIIH
HerpyOBbIe OITMOKH, HE TIOBJIHUSBIINE HA PE3YJIbTaThl BBITOJHEHHS PaOOTHI.

Ouenka "'3" craBUTCS B CICAYIONIEM ClTydae:

-pe3yJbTaT BBIMIOJHEHHOW 4YacTH J1adOpaTopHOW pabOTBl  TakKOB, HYTO
MO3BOJISICT TOJYYUTh TPABUIBHBIA BBIBOJ, HO B XOJ€ IPOBEJACHUS OMbITA |
M3MepeHul ObUIN JIOMYIIEHBI OITUOKH.
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OneHka «2» CTaBUTCS B CIEAYIOMIEM CiTydae:

- pe3yJbTaThl BBINOJIHEHUs J1abOpaTopHOM pabOThl HE MO3BOJSIOT CENaTh
MPaBWIbHBIA BBIBOJI, W3MEPEHHS, BBIYUCICHUS, HAOMIOACHUS MPOW3BOIUIUCH
HETPaBUIBHO.

IIpumeyanus.

Bo Bcex ciydasx OLEHKAa CHMJKaeTcsd, €CIU Y4YEeHHK He coOmonan
TpeOOBaHUI TEXHUKM OE30MAaCHOCTH MpU NPOBEACHUM 3KcrnepuMeHTa. B Ttex
CIy4asx, KOrJa Yy4YalllMiCs II0Ka3aJl OpPWUIMHAJIBHBIM IOJAXOJ K BBINOJHEHUIO
paboThI, HO B OTUETE COJEPIKATCSI HEJOCTATKU, OLIEHKA 3a BBIIOJHEHHE paldoTBhI,
[0 YCMOTPEHHMIO YUYWTENs, MOXET ObITh TMOBBIIIEHA [0 CPaBHEHHIO C
YKa3aHHBIMH HOpMAaMH.

TecToBBIII KOHTPOJIb

Ilenpr0 TECTOBBIX 3aJaHU SBISETCS BO3MOKHOCTH BBISBJICHUS 3HAHMIM,
YMCHHI, HABBIKOB  KaXJOTO  HCIBITYeMOro, TO3TOMY B  KadecTBe
WHTEPIPETAIIMOHHOM  CHCTEMBI ~ OTCYETa  HCIONB3YeTCs KOHKpETHas IS
OTpE/ICICHHOW BO3PAaCTHOW TPYIIBI YYalluXcsl O0JIACTh COJICPYKAHHUS JIAHHOTO
y4eOHOTO MpeaMeTa.

3aianus TECTOB pa3paboTaHbl B ABYX GopMax:

- 3aKpBIThIE 3aJaHus (3aJaHUs C BBIOOPOM OTBETOB, MPH KOTOPBIX
UCTIBITYEMbIld BBIOMpPACT TPaBUIBHBI OTBET M3 YHCIA T'OTOBBIX, MPHJIAraeMbIX B
3aJlaHUM TecTa (Kak MpaBujo 3-4 BapwaHTa).

- OTKpBITBIC 3aMaHus (33aJaHHs, B KOTOPBIX HCIBITYEMBIH caMm
dhopmyHpyeT OTBET).

[Ipu TectupoBanuu Bce BepHble oTBeTHI OepyTes 3a 100%, Torma oTmeTka
BBICTABJISICTCS. B COOTBETCTBUM C TAOIUIICH:

IIpoueHT BBINOJHEHUS 3aJaHUS OTMeTKa
95% u Gonee OTJINYHO
75-94%% XOPOIIIO
50-74%% YIOBJIETBOPUTEIHHO
meHee 50% HEYJIOBIIETBOPUTEILHO

Ilepeyenb ommoO0OK
I'pyObie omnoku:

- HE3HAHWE OMpeJeNIeHNH OCHOBHBIX TIOHSTHH, 3aKOHOB, IpaBUI,
OCHOBHBIX MOJOXKXEHUIN Teopuu, (OopMyJl, OOLMEHPUHATHIX CHUMBOJIOB O0O3HAUEHUS
(Gu3MUECKUX BEIWYWHU, CAWHHI] UX H3MEPCHHS,

- HEYMCHHE BBIICTUTH B OTBETE TJIABHOE,

- HEyMEHHE NPHUMEHATh 3HAHUS JUIsl PEIICHUs 3a1ad U OOBSICHCHHS

(bu3NUeCKUX SIBIICHUI; HEMPaBWIBHO CPOPMYIUPOBAHHBIE BOMPOCHI 3aJaYd WITU
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HEBEpHBbIC OOBSCHEHHS XOJla €€ pEIICHUS;, HE3HAHWe TMPHEMOB PEIICHUsS 3ajad,
AQHAIOTMYHBIX paHee peNIeHHBIM B  KIacce, OIMUOKH, ITOKa3hIBAIOIINE
HEMPAaBWJIBHOE TOHMMAHWE YCJIOBUS 3a7aud WM HENPAaBWILHOE WCTOJIIKOBAHUE
pEIICHHUS;

- HEYMCHHE YUTATh U CTPOUTH TpadUKH U PUHITUTTHATBHBIE CXEMBI,

- HEYMEHHE TMOATOTOBUTh K paboTe yCTaHOBKY WM JabopaTopHOE
o0opy/s0oBaHWEe, TMPOBECTH OIBIT, HEOOXOJWMBIC pACUEThl, W HCIIOIH30BATh
TIOJTYYCHHBIC IAHHBIC JIsI BBIBOJIOB;

- HeOpexkHOE€ OTHOIIEHHE K JabopaTopHOMY OOOpYIOBaHUIO U
M3MEPUTEBHBIM TIPUOOpam;

- HEYMCHHE ONPEJCIIUTh MOKa3aHUEe H3MEPHUTEIHLHOTO MPUO0pa;

- HapylIeHHWe TpeOOBaHWK MpaBWJI OE30MACHOTO TPYJa MPU BBITOJTHCHUN
IKCIIEPUMEHTA.

HerpyOsbie omunokm:

- HETOYHOCTU  (POPMYIHPOBOK, OMNpeNeieHU, TMOHSITUHA, 3aKOHOB,
TEOpPUH, BBI3BAHHBIC HEIOJIHOTOW OXBaTa OCHOBHBIX IIPU3HAKOB OIPEAEIISIEMOTO
MOHATHS, OIIMOKH, BbI3BaHHBbIE HECOOJIOICHUEM YCIIOBHUI MPOBEIEHUH OIbITA WU
U3MEPEHN;

- OIIMOKM B YCIOBHBIX OOO3HAUEHMSIX HAa NPUHLUUIHMAIBHBIX CXEMax,
HETOYHOCTH 4epTekel, rpauKoB, CXeM;

- TNPOIYCK MM HETOYHOE HAalHMCaHHEe HAUMEHOBAHUM €UHULl PU3NUECKUX
BEJINYUH;
- HepalMOHAJIbHBINA BEIOOP X0/1a PELIEHMUS.

Henouertnl:

- HEepaIllMOHAIBHBIC  3aMCH  TPHU  BBIYMCIICHUSAX, HEPalMOHAJIbHBIC
NpUEMBbl BBIYUCICHUH, MPeoOpa3oBaHUi M PEIICHUH 3a1a4;

- apudMeTUYECKHE OMMOKH B BEIYUCICHUSX, €CIIH 3TH OIIMOKH rpy0o He
UCKa)KalOT PEaTbHOCTh TOYYCHHOTO Pe3yJIbTaTa;
OTJENIbHBIC TIOTPEITHOCTH B (HOPMYJIUPOBKE BOIPOCA WA OTBETA;
HEOpE)KHOE BBIMOJIHEHUE 3aIHUCEH, YepTeKeH, CXeM, TpadUKOB;
opdorpaduyeckrie u MyHKTYallMOHHBIC OIITHOKH.

T'PA®UK KOHTPOJIBHBIX MEPOIIPUATHI

KonTpoabHas | veTBepTH Il yeTBepTH 11 yeTBepTH IV 4yeTBepTh
pabdora
7 KITACCBI - 28.12 21.03 14.05
8 KJIACCBI - 13.12 - 03.04
9 KJIACCBI - 16.11 23.01 02.05

OIIEHOYHBIA MATEPHUAJ JJISI NMMPOBEJEHUA IMPOMEXYTOYHOM
ATTECTAIIMHN

78




IIpome:kyTOuHAas aTTecTanud 1Mo pusnke B 7 Kjiacce
| Bapuant

Pemnre cnemyromue 3amayun.
1. I[Toe3n B METPOIOIUTEHE MPOXOIUT MEKY CTAaHIUSIMU paccTOsTHUE 6 KM 3a 4 MUH.
Onpenenure CKOPOCTh TMOE37a.
2. Ha ctone crouT 9ailHUK ¢ BOJOW Maccoi 2 kr. OmnpenesuTe CUTy TSKECTH.
3. Kakoe nmaBiieHHE OKa3bIBaeT Ha CHET JBDKHHUK MacCcOM 78Kr, €ClIM JJNHA KaxXJI0u
aepku 1,95 M, a mmpuna 8cm?
4. Tlpu norpyXeHUU B KUJIKOCTh Ha TeJIO0 00beMoM 2 AM"3 NEeHCTBYET apXuMe0Ba
cuna 14,2H. Kakas 3T0 XKHIKOCTH?
5. DnexTpokap TSHET MPHUIIETI CO CKOPOCThIO 3 M/C , IpeoaoieBas conpoTuienue 400
H. Onpenenute paboty , coBepiiaeMyro MOTOPOM AJIEKTpOKapa 3a 8§ MUH.
6. Kakoii macchl rpy3 MOXKET MOJHATH HAa BbICOTY 30 M 3a 4 MUH MOJIb€MHAsl MallIWHA,
€CJIM MOIIHOCTH €€ ABurarens 5 kBt?
7. Boipa3ute ckopocTh Tena S4km/4 B M/c

Il Bapuant
Pemure cnenyromniue 3agaqn.
1. CkopocTh TeueHus peku paBHa 0,5 M/c. 3a kakoe BpeMs TUIBIBYIIUA MO TCYCHHUIO
10T npouaet nyts 0,5 km?
2. Ha crouie nexxat KHUTH Maccol 5 Kr. OnpeneauTe CUily TSHKECTH.
3. Kepocun oxaspiBaet naBnenue 1600 Ila Ha qHO Gaka. KakoBa BbicOTa KEpoCHHA B
Oake?
4. KakoB 00beM METATTMYECKOTO IIapUKa ,eClI OH BBITAIIKUBAECTCS U3 BOJBI C CHIION
500 H?
5. Jlomane TsHET Tenery , npuiaras ycunue 350 H, u coBepmiaer 3a 1 muH paboty B
42 x/Ix. C xakoi CKOPOCTBIO IBUKETCS JIOMIA/b?
6. DnektpoBo3 npu cwie Taru 350 kH paszBuBaer momiHocTh 4100 kBT. B Teuenue
KaKOI'0 BPEMEHH JIEKTPOBO3 MPOXOJIUT MyTh 33 KM?
7. Boipa3ute ckopocTh Tena 36 KM/4 B M/C

IIpomesxxkyTouHas arrecTauus no pusuke
8 kuacce
Pemute cnenyrommue 3agayu.
1.Kakoe KOoJu4ecTBO TEIIOTHI BBIACIUTCS IPH CKUTAaHUU 3,5 KT Topda?
2.PaccunraiiTe »HEpPrui0, BBIICISIONIYIOCS TMPU OXJAKICHUM U JalbHEHIen
KpUCTAJIU3alMK BoAbl Maccol 2 kr. HavanbHas Temmnepatypa Boasl 30 C
3.Kakoe HamnpsbKeHHE HYKHO MPUIIOKHUTH K IPOBOJHUKY cornpoTtuBieHuem 0,25 Om ,
4TOOBI CHJIa TOKA B MPOBOIHUKE Oblia 30 A?
4.0npenenure o0IIee COMPOTUBIICHUE IICTTH:
R, =400m R, = 20Owm

R,~400M R, = 200m
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5. JIyu cBeTa majaeTr Ha MOBEPXHOCTh BOABI NOJ YIVIOM 65 rpaxycoB. HauepTtuth xon
Iy4a

6.3a Kakoe BpeMsl Ha 3JIEKTPOIUIUTKE MOKHO HarpeTh J0 KUMEHUs | KT BOABI , B3ATOM
npu temmneparype 20 C ,ecium npu Hanpspkenun 220 B cuima Toka B He 5 A?
[ToTepsamu sHepruu npeHeOpeyb.

7.

dusnyueckne BEIMUNHEBI EuHuniel namMepenus
A) 3akon Jlxoyns - Jlenma 1)Q=Lm

b) KonnuecTBo TeminoTel pH 1I1aBJIeHUN 2)Q=xm

B) CompoTuBiieHre IpOBOJHUKA 3)I=U/R

I') 3akon Oma 11 yyacTka Henu 4) Q = I°Rt

J1) KonnuecTBo TermmoTsl npu mapoodpasoannu | 5) R = pl/S

A b B r A

IIpomesxkyTOYHas aTTecTanus Mo pusuke
9 kiace

1.OTHOCUTENBHO KAKOTO Tejia WM YacTeW Telsla Maccaxup, CUAAIIMNA B ABMKYIIEMCS
BaroHe, HaXOJUTCS B COCTOSIHUH ITOKOS?
A. Barona b. 3emiu B. xoseca Barona.

2. [Ipu paBHOYCKOPEHHOM JBM)KEHUU CKOPOCTH TeNa 3a 5 ¢ u3MeHmnack ot 10 mM/c 1o
25 M/c. OnpenenuTe yCKOPEHHUE Tea.

A. 4 M/c?B. 2 M/c2 B. -2 M/c2T. 3 m/c?

3. [lana 3aBUCHMOCTH KOOPAMHATHI OT BPEMEHHU NpPU PAaBHOMEPHOM JABIKCHHH: X =
2+3t. YUemy paBHBI HaYalIbHas KOOPJIMHATA U CKOPOCThH Tea?

1 A . x,=2, v=3b.x,=3, v=2B.x,=3, v=31".x,=2, v=2

Pucynok 1 4, Termo IBUKETCS MO OKPYKHOCTH. YKa)XKUTE HAIlpPaBJICHHE BEKTOpa
yCKOpeHus (PUCYHOK 1).

A.4b. 1B. 2T.3.

5. ITox nevictBuem cunbl 10H Tenmo ABMXKETCS ¢ yCKOpEHUEM 5m/c?. KakoBa macca
Tena ?

A.2krb.0,5krB. 50krI'. 100 kr
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6. 3emus mpuTsaTuBaeT K cede moadOporennbiit Msta cutoit 3 H. C kako# cuimoit aTot
MsY IIPUTATUBAET K cede 3eMitto?

A.30HB.3HB.03HI.0H
7. Kakas u3 npuBeeHHbIX (OpMyJT BbIpakaeT BTOpoil 3akoH HeroToHa?
M m, m,

F:G_E —- - F:G
A. R® .p F=ma B, R T F=—kx

8. Kak nanpaByieH UMITyJIbC CUIIBI?

A. mo yckoperuto b. mo ckopoctm Tena B. mo cune I. cpenm OTBETOB HET

NpaBUIBHOTO
XM
OcHoBHOM
OCHOBHO te
OcHoBHOI
-OCHOBKSIL BHOI
-QCHOBHOI

FuaCpeaie 2

9. Tenmexxka Maccoil 2 KI' JABHXKYIIAICI CO CKOPOCTBIO 3M/C M CTaJKUBAETCA C
HETMOJABMKHOM TENEeKKOW Maccoil 4 Kr M cuermisercs ¢ Hed. OmnpenenuTe CKOpPOCTh
00€euX TeJIEKEK IT0CIIE B3aUMOIEHCTBUS?

A.1M/cB.0,5mcB.3Mm/cTI.1,5Mc

10. ITo rpaduky 3aBUCUMOCTH KOOPAWHATHI KOJIEOIIOMIETOCs TeNa OT BpEMEHH
(cM. pHCYHOK 2) ompeieIuTe aMILTUTy Ay KoJeOaHuH.

A.10mb.6MB.4m

11. KamepTon uznyyaeT 3ByKoBYI0 BOJHY JuynHOM 0,5M. KakoBa uactora kojebaHuii
kamepToHa? CKOpocTh 3ByKa B Bo3zayxe 340 m/c.

A.680Tub. 170 Ty B. 17T'uT. 3400 I'u
12. CuiioBoi XapakTepUCTUKON MarHUTHOTO TOJISL SABJISIETCS:
A. MarHuTHBIN OTOK b. cuna, aeiicTByolas Ha IPOBOJHUK C TOKOM
B. BekTOp MarHUTHOM MHIYKIIUH.
13. Onpenenure 4acTOTy JIEKTPOMArHUTHON BOJIHBI JTTUHOU 3 M.
A. 108 T B. 107 I'; B. 108 I'; . 10 'y,

. 214 pj,
14. CxonbKO IPOTOHOB U HEUTPOHOB COJICPKUTCS B sIAPE dI€MEeHTa &2

A. 82 npotoHa, 214 neitrponos b. 82 nporona, 132 HeliTpoHa

B. 132 nporona, 82 HelitpoHa I'. 214 npoTtoHoB, 82 HeliTpoHa

81



15. berra- uznydenue- 31o:

A. IOTOK KBaHTOB H3i1y4eHus b. motok anep aroma reaust B. [1oTok ainexkTpoHOB

B Ll

__a d

- 16. KBagpaTHast paMka pacnoyio)k€eHa B OJHOPOJHOM MAarHUTHOM
- - moJjie, Kak IOKa3aHO Ha pucyHke. Hampasienue Toka B pamke
T yKa3zaHo crTpenkamMu. Kak HampaBiieHa cuia, JACHCTBYROIIas Ha

CTOPOHBI @6 PAMKHU CO CTOPOHBI MATHUTHOTO MOJIS?
A. IlepneHuKyIspHO INIOCKOCTH YepTEXka, OT HAC
b. IlepnenauKyIJISIpHO MIJIOCKOCTH YEPTEkKA, K HAM
B. BepTukanbHO BBEPX, B IIJIOCKOCTH YEPTEkKA

I'. BepTukaibHO BHU3, B INIOCKOCTH YEPTEXKA
YACTDB-B.

Nuctpykuuss mo BbeimonHeHuto 3agaHuil NeB1-B2: cootHecute HammcanHoe B
cronbmax 1 w 2. 3anumuTe B COOTBETCTBYIOLIME CTPOKHM OJIaHKa OTBETOB
MOCJIeI0BaTeNbHOCTh OyKB W3 crosbna 2, 0003HAuYaroUIMX MpaBUIIbHBIE OTBETHI HA
BOIPOCHI U3 cToIONA 1.

B1. YcranoBurte coOTBETCTBUE MCIKOY (bl/ISI/I‘IeCKI/IMI/I OTKPBLITUAMHU U YUCHBIMU

OTKPBITHUE YYEHbBIN
A) 3aKOH 0 mepenavu JaBJICHUS KUIKOCTIMHU U razamu 1) [lackanb
b) 3ak0H BCEeMHPHOTO TATOTCHHSI 2) Toppuuemmu
B) oTkpeiTHE aTMOC(hepHOTO TaBIeHUS 3) Apxumen
4) HeroToH

B2. YcranoBuTe cOOTBETCTBHE MEXKIAY MpHUOOpamMu 1 PU3NUECKUMU BETUUUHAMU

[MTPUBOP OU3SNYECKUE BEJIMYMHBI
A) TicuxpomMeTp 1) naBnenue

b) manometp 2) CKOpPOCTh

B) cnunometp 3) cuna

4) BIIaXHOCTh BO3/IyXa

YACTB-C.
3aianue ¢ pa3BepHYTHIM pellieHHeM, YMeHHe PelIUTh 32124y HA IPUMeHeHHne
HU3Y4YEeHHBIX T€M, 3aKOHOB, (U3MYECKUX BEJIUYNH.

C1. Tpancnoprep paBHOMEpHO NoJHUMAET rpy3 Maccoil 190kr Ha BeicoTy 9Mm 3a 50c.
Cuna toka B anektpoasurarene 1,5A. KIIJ] apurarens cocrasisier 60%. Onpenenure
HaIpsDKEHHUE B 2JIEKTPUYECKON CETH.
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