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MHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no Qusuke Ha ypoBHE OCHOBHOIO 0OIEro 0Opa3oBaHMs COCTaBIICHA Ha
OCHOBE TOJIOKEHUM U TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS Ha 0A30BOM YPOBHE OCHOBHOM
oOpasoBaTenbHON mporpammsbl, mpeactaBieHHbIx B OI'OC OOO, a Ttakke ¢ ydé€rom
dbenepanpHOll pabouel mporpamMmbl BocnuTaHus ¥ KoHuenmuu mnpenogaBaHus y4yeOHOTO
npeamera «Dusukar.

Conepxanue  mporpamMMbl 1o ¢GU3MKE  HampaBlieHO Ha  (OpPMHUPOBAHUE
€CTECTBEHHOHAYYHOU TPaMOTHOCTU OOYYAIOIIMXCS W OpPraHU3aIlMI0 M3y4YeHHsS (PU3MKUA Ha
JeATeIbHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe y4WUTHIBAIOTCS BO3MOXKHOCTHU y4eOHOTO
npeamera B peanusanuu TpedoBanuit ®I'OC OOO K IMIaHUPYEMBIM JIMYHOCTHBIM H
METanpeMEeTHBIM  pe3ysibTaTaM  OOyYeHHs, a TakKe  MEXIPEAMETHbIE  CBS3H
€CTECTBCHHOHAYYHBIX YUEOHBIX MPEJIMETOB HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs.

[Iporpamma mo ¢u3uKe ycTaHABIUBACT paclpejieicHue y4eOHOro MaTepuaa o rojgam
oOydeHust (1Mo KJjaccaM), TpeajaraeT MNPUMEPHYIO MOCHE0BATEIbHOCTh W3YUYEHUS TEM,
OCHOBaHHYIO Ha JIOTMKE pPa3BUTHUS MPEIMETHOTO COJAEpKaHUS U YYETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma 1o ¢usmnke pazpaboTaHa ¢ IENbI0 OKa3aHUS METOJMYECKOW TOMOIIH
YUHUTEIIO B CO3/IaHUU paboyeit mporpaMMbl 0 y4eOHOMY MPEIMETY.

dusnka SBISIETCS CHCTEMOOOpPA3yIOIIMM  JJii  €CTECTBEHHOHAYYHBIX  YYEOHBIX
MPEIMETOB, TMOCKOJBKY (PU3WYECKHE 3aKOHBI JIe)KaT B OCHOBE IMPOIIECCOB U SIBJICHUM,
M3y4aeMbIX XUMHUEH, OMOJIoTHEH, acTpoHOMUEeH U (pu3ndeckoil reorpad e, BHOCUT BKJIAJl B
€CTECTBEHHOHAYYHYI0 KapTHHY MHUpa, TMPEeAOoCTaBiIsieT HaubOonee sCHbIE 00pasIlbl
MPUMEHEHUS HAyYHOTO0 METOJla TO3HAaHHUS, TO €CTh CHoco0a TMOMY4eHHUS JOCTOBEPHBIX
3HAaHUU O MUDE.

OpHa 13 TIaBHBIX 33724 (U3UIECKOr0 00pa3oBaHMs B CTPYKTYpE OOIIEro 00pa3oBaHUs
COCTOUT B (POPMHUPOBAHMM E€CTECTBEHHOHAYYHOW T'PAMOTHOCTH M HUHTEpEca K HaykKe Yy
00yYarOIIHUXCA.

N3yuenne ¢usukn Ha 0a30BOM ypOBHE MPENANOJaracT OBJAJEHUE CIEAYIOINMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLIUMHU €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

Hay4HO OOBSICHSTH SABJICHUA,



OIICHUBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHUS;
MHTEPIPETUPOBATh JIAHHBIE M HCIOJIL30BaTh HAYYHBIC JOKa3aTEJbCTBA MJIA MOJYy4YCHUS
BBIBOJIOB.

enu m3yuenus GU3MKU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OMpPEACIICHBI B
Konnenmuun npenojgaBanusi ydeOHoro mnpeamera «®dusuka» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoit denepainu, peanu3yromux OCHOBHbIE O00IIe00pa3oBaTelbHbIC
nporpaMmbl,  yTBepkAEHHOW pemenneMm Kosierun  MuHuCTEpCcTBa  MPOCBEIICHUS
Poccuiickoit @eaeparuu (mpotokost oT 3 nexadpst 2019 r. No [1K48H).

Ieaun nzyyenus pusuku:
MpUOOpEeTeHNEe MHTEpPEca U CTPEeMJICHHMs] O0YYaIOIMMXCsl K HAYYHOMY H3YUYEHHIO MPUPOJBI,
Pa3BUTHE UX MHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE  TPEACTaBICHWW O HAYYHOM MeETOJe To3HaHuss ©  (OpMHUPOBAHUE
UCCJIEOBATEILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMHpoBaHHWE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTara H3YYeHUS OCHOB CTPOEHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopmHpoBaHUE TIPEICTABICHUN O POk (PU3UKH JIJIST Pa3BUTHUSL JPYTMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIA;
pa3BUTHE TIPEACTABIEHUM O BO3MOXKHBIX cdepax Oyaymeid mnpodecCHOHATBHOM
NEATeTbHOCTH, CBSI3aHHOW C (DU3MKOM, MOATOTOBKA K JaJIbHEHIIEMy OOYYEHHIO B 3TOM
HaIlpaBJICHUH.

JlocTkeHne HTUX Meled mporpaMmbl 1Mo (U3MKE Ha YpOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus 00EeCTICUNBACTCS PEIICHUEM CIIEAYIONIUX 3a/4a4:
NpUOOPETeHHE 3HAHWK O JHUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAaHHMYECKHUX, TETUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
MPUOOPETCHHE YMEHUW OMHCHIBATh U OOBSACHATH (DM3MUECKHUE SIBJICHUS C HCIIOH30BAaHUEM
MOJYYEHHBIX 3HAHUN;
OCBOEHUE METOJ0B PEIICHUS MPOCTEHIINX PACUETHBIX 33a/1a4 C UCMOJIb30BaHUEM (PU3UUECKHUX

MOI[GJ'ICﬁ, TBOPYCCKHUX U MMPAKTHUKOOPUCHTUPOBAHHLBIX 3a/1a4,



pa3BUTHE YMEHHU HAOJIOATh MPUPOJHBIE SBICHUS W BBITIOIHATH OMBITHI, JaOOpaTOpPHBIC
paboOThl W DKCIEPUMEHTATBHBIC WCCJICAOBAHUS C HWCIIOJB30BAHUEM HW3MEPUTEIHHBIX
pudOpOB;

OCBOCHHE TPUEMOB pabOThl ¢ WHPOpMANUEH (PU3HUECKOTO COJSPKAHMS, BKIIOUYas
UH(OPMAITHIO O COBPEMEHHBIX JOCTHKCHUSAX (DU3MKH, aHATU3 M KPUTHUCCKOE OIICHUBAHUC
uH(popMaImy;

3HAKOMCTBO €O cdepamMu TpohecCHOHATBHOW IEATEIHbHOCTH, CBSI3aHHBIMU C (U3UKOW, U
COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTH)KCHHIX (PU3NUICCKON HAyKH.

Ha u3yuenue pusuku (6a30BbIil ypOBeHb) Ha YPOBHE OCHOBHOI'O 00IIEr0 00pa30BaHUs
otBoauTCs 238 wacoB: B 7 kiacce — 68 yacoB (2 yaca B Hejaeno), B 8 kinacce — 68 gacos (2
gaca B HeJzlelno), B 9 kitacce — 102 gaca (3 yaca BHeEIIO).

[Ipennaraemelii B mporpamMme 1o (U3MKe MepedcHb J1adopaToOpHBIX PabOT M OIBITOB
HOCHT PEKOMCHJIATEIbHBIM XapaKTep, YUUTEIb JCIaeT BHIOOP MPOBEACHHUS Ja0OpPaTOPHBIX
paboT M OMBITOB C YYE€TOM MHIMBHIYAJIbHBIX OCOOCHHOCTEW OOydarolmuXcs, CIHUCKa
HKCIIEPUMEHTAIBHBIX 3aJlaHUl, TpeIaraeMblX B pamMKaX OCHOBHOTO TOCYAapCTBEHHOTO

OK3aMCHa I10 (1)I/I3I/IKG.



COIAEPKAHUE OBYUEHUA
7 KIIACC

Paszznen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKOIIET0 MHPA.

®dusuka — Hayka o npupoje. SBnenus npupoasl. PusnyecKkue sIBICHUA: MEXaHUYECKUE,
TEIUIOBBIE, DIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3mepenue ¢uiznueckux BenuuuH. dusmdeckue npudOOpHI.
ITorpemHocThs U3MepeHnid. MexayHapoaHas cucreMa €UHULL.

Kax ¢u3uka u apyrue ecrecTBEHHbIE HAYKU M3y4aroT nmpupoay. EcTtecTBeHHOHay4HbIN
METOJI TO3HAHUA: HAOJIOAEHUE, MOCTAHOBKA HAyYHOTO BOMPOCA, BBIIBM)KEHHUE THIOTE3,
HKCIIEPUMEHT MO0 TPOBEpPKE THUMOTE3, OObSICHEHHE HaOmogaemMoro spieHus. OnucaHue
(bu3HYECKUX SABJICHUM C MTOMOIIBIO MOJIEICH.

Jemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SBJICHHUS.
2. ®usnyeckue NpubOpsl M Mpoleaypa NPSMbIX U3MEPEHUI aHAJIOrOBBIM U LU(POBBIM
pudopoMm.
Jlabopamopnuie padbomot u onvimot.
Omnpenenenne 1eHb! ASIEHUS Kbl U3MEPUTENILHOTO pudopa.
N3mepenne paccTosTHUN.
N3mepenune 06bEMa KUAKOCTH U TBEPIOTO TEa.

Onpenenenue pa3MepoB MaJIbIX TEJL.

A

N3mepenne temnepaTypbl MOpU TMOMOIIM SKHUAKOCTHOIO TEPMOMETpPA M JaTUHKA
TEMIIEPATYPBHI.
6. [IpoBeneHne wuccreqoBaHUSI MO TMPOBEPKE THUIIOTE3bI: MATBHOCTh TMOJETA IIApUKa,

MyIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIlIe, YeM OO0JIbIIe BHICOTA MYCKA.

Pa3nea 2. IlepBoHavajibHbIe CBeeHHUSI 0 CTPOEHUH BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. ONbIThL, JT0KA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>keHnue dactull BemiecTtBa. CBsI3b CKOPOCTH ABHIKEHUS YaCTUIl C TEMIIEPATypOu.
BpoynoBckoe nBmwxenue, nuddys3us. BzaumoaericTBue 4acTuil BEIIECTBA: MPUTSKEHHUE U

OTTAJIKUBAaHUC.



ArperatHple COCTOSIHUSI BEIIECTBAa: CTPOCHUE Ta30B, MKUIKOCTEH U TBEPIABIX
(kpucTamindeckux) Teia. B3anumocBs3b MEXIy CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN
BOJIbI.

Jlemoncmpayuu.

1. HaGmonenre OpOyHOBCKOIO IBUKEHHUS.
2. Habmonenue nuddysun.
3. HaGmronenue siBneHu, OOBICHSIIOMUXCS TPUTSKEHUEM WU OTTAJTKHUBAHUEM YaCTHIL
BEIIECTBA.
Jlabopamopnule padbomut u onvimot.
1. Ouenka nuameTpa aToMa METOJIOM PsJIOB (C UCIOIb30BaHUEM (poTorpaduii).
2. OmnbITHI 110 HAOJTIOJICHUIO TETIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 110 OOHAPYKEHUIO ACHCTBHS CUIT MOJICKYJISIPHOTO MPUTSIHKEHUS.

Pa3nen 3. /IBu:keHune u B3auMojieiicTBHeE TeJl.

Mexanudeckoe JBHKeHUE. PaBHOMepHOoe M HepaBHOMepHOe JBrkeHHe. CKOpPOCTb.
Cpennsisi CKOPOCTb ITPU HEPABHOMEPHOM JABMKEHHUH. Pacu€r myTu u BpeMeHU JIBHIKECHHUS.

SIBnenue mHepnuu. 3aKOH WHEpIMHU. B3aumopeicTBue Ten Kak MPUYMHA U3MEHEHUS
CKOPOCTH JBWKEHUs Ted. Macca kak mepa uHepTHOCTH Tena. [ImotHocTh BemecTBa. CBs3b
TJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTRA.

Cuna kak XapakTepucTuka B3aummojencTBusi Ten. Cuna ynpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOINIBIO JUHAMOMETpA. SIBIeHue TAroTeHus W cuia Tshkectu. Cuia
TSKECTH Ha Apyrux mianetax. Bec tena. HeBecomocTs. CriokeHue cujl, HalpaBIE€HHBIX IO
onHou mnpsimou. PaBHopelcTByromas cui. Cuna TpeHusi. TpeHUE CKOJbKEHHS U TpEeHUE
nokosi. TpeHue B NpUpoAe U TEXHUKE.

Jemoncmpayuu.

HaGmronenrne MexaHWn4eCcKOro JBUKEHUS Tea.
N3mepenue cKopocTu MPSIMOIMHEWHOTO JIBUKEHUS.
HaGnronenue siBneHust THEPIUU.

HalGntoneHne n3aMeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUU TEll.

o~ w D oE

CpaBHeHME MacC IO B3aUMOJIECTBHIO TEJL.
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6. CioxeHue cuil, HallpaBJICHHBIX MO OJHOU MPSMOM.

Jlabopamopnuie padomot u onvimot.

1. Omnpenenenne CKOPOCTH PaBHOMEPHOTO JBHMKEHHUs (LIapHKa B JKUJIKOCTH, MOJAEIHU
AJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jiajee).

2. OmpezeneHne CpellHEd CKOPOCTH CKOJbKEHUS OpycKa WM LIapuKa [0 HAaKJIOHHOM
MJI0CKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPAOTO TeNa.

4. OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSKEHUS (edopMaliuu) npy>KUHbI OT
NPUJIO)KEHHOU CHUJIBL.

5. OmnbIThl, J1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI TPEHUSI CKOJIBKEHHS OT Beca Teja U
XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTE.

Pasnen 4. JlaBieHue TBEPABIX TeJl, KUAKOCTeil U ra3oB.

Hanenne. CrnocoObl yMEHBUIEHUSI M yBeJIWYeHUs JaaBieHus. JlaBienuwe Trasa.
3aBUCUMOCTh JaBJICHHS Ta3a OT o0bEMa, TemrepaTypsl. llepemaya pamieHus TBEPABIMU
TeJaMH, KUJIKOCTSIMU U razaMu. 3akoH llackanda. [THeBMarnueckrne mMamuvHbl. 3aBUCUMOCTD
JaBJICHUS KUAKOCTU OT TIyOuHbI. ['mapocTtatuueckuit mapanokc. CooOIIaronmecs: Cocybl.
['mapaBnryeckne MEXaHU3MBI.

Atmocdepa 3emnn u armochepHoe naBieHue. [IpudnHbI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emin. OneiT Toppuuernnu. M3mepenne atMmochepHoro aaBiaeHUs. 3aBUCUMOCTh
aTMOC(EpHOTrO JaBJICHUS OT BBICOTHI Haja ypoBHeM Mops. [IpuGopsl s u3MepeHus
aTMOC(EepHOTO JaBJICHUS.

JlelicTBUE KUAKOCTM M Ta3a Ha IMOrPYy:KEHHOE B HUX TeNO. BblTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.
CooOl1aronyecs: CoCy/abl.

['mnpaBanyueckuil mpecc.

o &~ Wb E

[IposiBnenue necTBUs aTMOCPEPHOTO JABICHUS.



6. 3aBUCMMOCTH BBITAJKUBAIOUIEH CHUJIBI OT O0BEMA NOTPYKEHHOM 4YacTU Tela H
IJIOTHOCTH JKUJIKOCTH.

/. PaBeHCTBO BBITAJKUBAIOLIEH CUIIbI BECY BBITECHEHHON HKUAKOCTH.

8. VYcioBue T1ulaBaHUsS TeN: IUIABAaHWE WJIM TOTPYKEHHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEN TEJIa U KUJIKOCTH.

Jlabopamopnule padbomot u onvimot.

1. UccnenoBanue 3aBUCUMOCTH Beca TeJjia B BOJIe OT 00bEéMa MOrPYKEHHOU B JKUJIKOCTh
YacTH TeJa.

2. OmnpenenieHHe BBITAIKUBAIONICH CHJIbI, JEWCTBYIOIIEH Ha TeIo, MOTPYyKEHHOE B
KUJIKOCTb.

3. TlpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIONICH CWUJIbI, JCHCTBYIONIEH Ha TEIo B
KHUJIKOCTH, OT MAcCChI TeJa.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOIICH CHJIBI, JICHUCTBYIOIIEH HA
TEJIO B KUJIKOCTU, OT 00bEMA MOTPYKEHHOU B KMJIKOCTh YacTH TeJa M OT IJIOTHOCTHU
KUJKOCTH.

5. KoHcTpynpoBanue apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUA U OIpEAEIeHUE €€
IPYy30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. DHEpPrusi.

Mexannueckast pabota. MOIIHOCTS.

[IpocThie MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAs IIOCKOCTh. [lpaBuiio paBHOBecHs
peiuara. IIpumeHeHne mpaBuiia paBHOBECUS pblyara K OJOKY. «30J0TO€ MPABUIIO»
mexanuku. KITJ] mpocteix mexann3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckasa sHeprus. KuHetnueckas m mnoreHiuanbHas sHeprus. [IpeBpaimienue
OJIHOTO BUJIa MEXaHUYECKOU SHEPTUU B IPYyTroi. 3aKOH COXPAHEHUsI SHEPTUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimol.

1. Onpenenenue pabOTHI CUJIBI TPEHUS MPU PABHOMEPHOM JBMKEHUHM Tella [0
TOPU30HTAIIBHON MTOBEPXHOCTH.

2. WccnenoBanue ycinoBHil paBHOBECHS phluara.
8



3. M3mepenue KI1/] HakTOHHON MJIOCKOCTH.
4. V3ydeHue 3aKOHA COXPAHEHUS] MEXAHUYECKOU SHEPTUH.
8 KUIACC

Paznea 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOEHHUSI BEUIECTBA.
Macca u pasmepbl aTOMOB U MOJIEKYJ. ONBIThI, TOATBEPKIAAIONIME OCHOBHBIC TOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mogenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOr0 COCTOSIHUM BenecTBa. Kpucrammueckue
u amopdubie Tena. OOBSICHEHHE CBOWCTB Tra3oB, JKUJIKOCTEH W TBEPABIX TEI HAa OCHOBE
MOJIO)KEHUU MOJEKYJIIPHO-KMHETUUECKONH Teopuu. CMauMBaHWE U KAMUJUISIPHBIE SIBJICHMS.
TennoBoe paclIMpeHue U ckaTue.

Temnepatypa. CBsi3b TeMIEpAaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHM)KEHHUSI YACTHII.
Buytpennsisi sHeprus. CrnocoObl W3MEHEHMs] BHYTPEHHEW OSHEpPruu: TeImionepenada Hu
coBepieHue padboTel. Buibl Temnonepenauu: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHHUE.

KonudectBo TermoTel. YjaenbHas TEIIOEMKOCTh BelecTBa. TeriooOMeH M TEIIOBOe
paBHOBecHe. Y paBHEHHUE TeIUIOBOro OanaHca. [lnaBneHue u oTBepieBaHle KPUCTATTTHYECKUX
BEIIECTB. YJelbHas TeruioTa IiaBieHus. [lapooOpasoBanue u koHjeHcauus. Mcmapenue.
Kunenne. YnenpHas TemioTa mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyphl KUIIEHHUS OT
aTMOC(EpHOTO JIaBJICHUSI.

BnaxuocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TEIIOTa CrOPAHMUSL.

[Tpununer paboter TeruoBbix aeurateneit KIIJ[ TermoBoro msurarens. TemmoBbie
JBUTATEJIH U 3aIIUTa OKPYXKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALIEHUS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Jemoncmpayuu.

HaGmronenne OpoyHOBCKOTO JIBH)KCHHSI.
Ha6monenne nuddysun.
Habnronenue siBneHui cMauyuBaHUS U KalMJUISIPHBIX SIBICHUA.

HaGntonenue TemioBoro paciuupeHus Tel.

o~ w D oE

HN3meHeHue JaBJICHUS ra3a 1lpu USMCHCHHUHU 00BéMa u Harp€BaHWH UJIN OXJIAKICHHHU.
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6. [lpaBuna uaMepeHus: TeMiepaTyphl.

/. Bupsl Temionepenayu.

8. OxyakJieHHue Mpu COBEPLIEHUU PAOOTHI.

9. HarpeBanue npu coBepiIeHUH padOThl BHEUTHUMHU CUIIAMH.

10.CpaBHeHUE TEMI0EMKOCTEHN pa3InyHbIX BEILIECTB.

11.Hab6monenue KuneHus.

12.HabmoieHre nocTosTHCTBA TEMIIEPATYPHI MPH TUIABJICHUH.

13.Moenu TEenI0BbIX IBUTATEIIEH.

Jlabopamopnuie padomut u onvimot.
OnpIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnpITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.
OnbITHI IO HAOJIIOJEHUIO TEIIJIOBOTO PACHIUPEHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEII.

OHpG}ICHGHI/IG JaBJICHUS BO3yXa B OoajutoHe mIpuna.

A A o

OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH aBJICHHUS BO3JyXa OT €ro oonéma u
HarpeBaHUs WINA OXJIAKICHHUS.
6. [IpoBepka THUMOTE3bl JUHEHHOW 3aBUCHUMOCTH [UIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUECKOI TPYOKE OT TeMIiepaTyphbl.
/. Habmronenne m3MeHEHHs] BHYTPEHHEH HHEPruu Teja B pe3yibTaTe TEIUIoNepenadu u
pabOTHI BHEIITHUX CHIL.
8. HccnenoBanue sBJICHUS TEIJIOOOMEHA MIPH CMENTHBAHUH XOJ0HOU U TOPSIYCH BOJIBI.
9. Ompenenenne KOMMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TPH TEIJIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIMJIUHAPOM.
10.Ompenenenne ynenpHON TEIIOEMKOCTH BEIIECTRA.
11.UccnenoBanue mpoiiecca UCIapeHus.
12.OnpeneneHne OTHOCUTEILHON BIAKHOCTH BO3TyXa.
13.0Ompenenenre yneabHOM TETUIOTHI TJIABICHUS JIb/IA.
Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.
OnekTpusanus Ten. J[Ba poaa 3IeKTpUYECKUX 3apsaoB. BzanmoaencTBue 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCHUMOCTb CUIJIbI B3aUMOJCHCTBHUS 3apSKEHHBIX TEA OT BEJIUYUHBI

3apsiIOB M PACCTOSIHUSI MEXKY TEJIAMH).
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Onektpuueckoe  mosie.  Hanpsok€HHOCTB  anekTpuueckoro  moisid.  lIpuHiun
CYINEPIO3ULIUHU IEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu smekTpudeckux 3apsgoB. DJIEMEHTAPHBIN JJIEKTpUUecKuid 3apsa. CtpoeHune
atoMa. [IpOBOJTHUKY U TUANEKTPUKU. 3aKOH COXPAHEHHUSI DJIEKTPUUYECKOTO 3apsi/ia.

DNEeKTpUYECKU TOK. YCJOBHS CYILIECTBOBAHMS JJIEKTPUYECKOTO TOKa. McTouHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOr0 TOKa (TEIIOBOE, XUMUUYECKOE, MarHUTHOE).
DNEKTPUYECKUN TOK B KUAKOCTSIX U razax.

Onektpuueckass nenb. Cuna Toka. JnekTpuyeckoe HanpspkeHue. ConpoTHBICHUE
MPOBOJHUKA. YJElIbHOE CONPOTUBIEHHE BemecTBa. 3akoH Owma A ydacTka IemH.
[locnenoBaTenpHOE U ApAJUIEIbHOE COEUHEHUE TPOBOJHUKOB.

PaGoTta u MomHOCTH 3jeKTpuueckoro Toka. 3akoH Jlxoynsa—Jlenna. Dnextpuueckue
[IENU ¥ OTPEeOUTENH AIeKTpUUecKoi sHeprun B ObITy. KopoTkoe 3ambikaHue.

[locTosiHHbIE MarHUTHl. B3anmojeicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJeE.
MarauTHoe noJsie 3eMJIM ¥ €ro 3Ha4eHue A KU3HU Ha 3emiie. OnbIT Opcrena. MarHutHoe
[0JIE  JIEKTPUYECKOro ToKa. IIpuMeHeHue »3IIeKTpOMarHuToB B TexHUKe. JlelicTBue
MarHUTHOIO TOJS Ha IPOBOJAHMK C TOKOM. OJEKTPOABUTraTeNIb IIOCTOSHHOIO TOKA.
Hcnosib30BaHuE IIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Onbitel  @apanes. SIBaeHue 2yeKTpoMarHUTHOW uHAykuuu. IlpaBwio Jlenna.
Onexrporenepatop. CrnocoObl MOMYYEHUS! SJAECKTPUUYECKON IHEPruu. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOUHHUKAX SHEPTHUH.

Jemoncmpayuu.

DJeKTpu3alus Te.

JIBa poJa JIEKTPUYECKUX 3apsAJ0B U B3aUMOJEHCTBUE 3apsKEHHBIX TEJI.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DnexTpocTaTuyecKasi MHIYKIIHS.

3aKOH COXpPaHEHHUs dIEKTPUUECKUX 3aPsA0B.

[IpOBOJHUKH U TUANEKTPUKH.

MopenupoBaHie CUIIOBBIX JUHUM 3JIEKTPUUECKOTO MOJISL.

HMCcTOYHMKH TTOCTOSIHHOT'O TOKA.

© ©o N o g~ w D RE

JIelcTBUA 3IIEKTPUYECKOTO TOKA.
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10.25ekTpudecKuil TOK B KUIKOCTH.

11.T"a30Bblii pa3psia.

12.3mepenue Cuiibl TOKa aMIIEPMETPOM.

13.3mepeHune 31eKTpUUEeCKOro HanpssKeHNUs BOJIbTMETPOM.

14.Peoctat u Mara3uH CONPOTHUBIICHUH.

15.B3aumoieiicTBHE MOCTOSTHHBIX MAarHUTOB.

16.MoaenupoBaHue HEBO3MOKHOCTH Pa3/eJeHUs MOTOCOB MarHUTa.

17.MonenupoBaHue MarHUTHBIX MOJICH MOCTOSSHHBIX MarHUTOB.

18.0OmbIT DpcTena.

19.MaruutHoOe 1osje Toka. DIEeKTPOMArHHUT.

20.JleiicTBME MarHUTHOT'O MOJIsI HA MPOBOIHUK C TOKOM.

21.2neKkTpoaABUTaTENb MOCTOSHHOIO TOKA.

22.ViccienoBaHue SIBICHUS DJICKTPOMArHUTHON UHIYKITUU.

23.0mnbiTel Dapajes.

24.3aBUCUMOCTH HaNPABJICHUS] HHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHSI.

25.25eKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.
OnbITHI IO HAOTIOJCHUIO AICKTPU3ALUU TEJI MHAYKIIMEH U MPU CONPUKOCHOBEHHUHU.
HccnenoBanue neidcTBUS SJIEKTPUIECKOTO OIS HA TPOBOJHUKU U TUDJICKTPUKH.
COopka 1 mpoBepKka paboThI AIEKTPUIECKOM IIETH MOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3Mmepenne u perynupoBaHue HAIIPSKEHUS.

o a0 bk~ w0 D P

UccnenoBanne 3aBUCHUMOCTH  CHJIBIL  TOKa, MAYLIETO 4Y€pe3  PE3UCTop, OT

COIIPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

7. OnbITBI, JEMOHCTPUPYIOUIUME  3aBUCHUMOCTh  AJIEKTPUUYECKOTO  CONMPOTHUBIICHUS
MMPOBOJHUKA OT €r0 JUIMHBI, IJIOMIAA1 [TONEPEYHOr0 CEYECHHS U MaTepHUaa.

8. Ilpomepka mpaBmiIa CIOXECHHS HANPSOKCHWN TMPU TIOCIEIOBATEIIBHOM COCAMHEHUH
JBYX PE3UCTOPOB.

9. IpoBepka mpaBwIa JjIsl CUIIBI TOKA TIPH MTApAIETFHOM COSTUHEHUU PE3UCTOPOB.

10.Omnpenenenne pabOThI JAESKTPUUSCKOT0O TOKA, HIYIIETO Yepe3 PE3UCTOP.
12



11.0Onpenenenre MOIMIHOCTH AJIEKTPUUYECKOTIO TOKA, BBIACIIEMON Ha PE3UCTOPE.

12.WccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MIYILIETO Yepe3 JIAMIIOUKY, OT HaIlpsKEHUs
Ha HEW.

13.0Onpenenenue KIIJ[ narpeBatesns.

14. UccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS MMOCTOSTHHBIX MarHUTOB.

15.3ydyeHre MarHUTHOTO TIOJISI TOCTOSHHBIX MArHUTOB TMIPU UX OOBEAWHEHUU U
pa3/ieICHHH.

16.UccnenoBanue nedCTBUS AIEKTPUUIECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

17.01bIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3AUMOJICHCTBUS KATYIIIKA C TOKOM U
MarHuTa OT CUJIbl TOKA U HaIlPaBJICHUS TOKA B KaTYIIKE.

18.U3ydenue aeiCTBUS MAarHUTHOTO TOJIsI HA TIPOBOJIHUK C TOKOM.

19.KoHcTpyrpoBaHue 1 U3y4eHHe padoThl JIEKTPOABUTATEIIS.

20.Usmepenne KIIJI anekTpoiBUraTeabHOM YCTaHOBKH.

21.0mnbITHl 110 UCCJEIOBAHUIO SIBJICHUS 3JEKTPOMATHUTHON HWHAYKIIMU: HCCIEIO0BAHHE
VU3MEHEHUH 3HAYCHHMS Y HAIPABJICHUS NHAYKLIHUOHHOIO TOKA.

9 KIIACC

Pa3znen 8. Mexanu4yeckue siBJICHUS.

Mexanunueckoe ABukeHue. MartepuanbHasg Touka. CucteMa orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBMKEHHS. PaBHOMEpHOE NpsMOIMHENWHOE ABMKeHHEe. HepaBHOMepHOE
npsIMOJIMHENHOE JBHKEeHUE. CpellHsIsi 1 MTHOBEHHAsl CKOPOCTh Tejla IMPU HEPAaBHOMEPHOM
JIBH>KCHUU.

Yckopenne. PaBHOyckOpeHHOE mTpsiMOIMHEHHOE aBukeHHe. CBOOOJHOE TaJeHHUE.
Omnbrtel ['anunes.

PaBHOMepHOE nBMXKEHUE 1O OKpYkHOCTH. [lepuosa u wactota obpamenus. Jlnnelinas u
YIJIOBasi CKOPOCTH. LIeHTpOCTpEMHUTENBHOE YCKOPEHHE.

ITepseiit 3ak0oH HproToHa. Bropoit 3akoH HeroTtona. Tpetuit 3akoH Herorona. [IpuHiun
CYNEPHO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: CHIIa TPEHUS CKOJILKEHHUSI, CHIIA TPEHUS

MOKOSI, APYTHE BUIbBI TPEHUS.
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Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOPEHHE CBOOOJHOrO MaJeHHMS.
JlBrxkenne tianet BOKpyr Coisnma. IlepBas kocmuueckas ckopoctb. HeecomocTes u
IIEPErPY3KH.

PaBHOBecue matepuaibHOM TOukH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTO
TeJla C 3aKPEIUIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxkecTu.

Nmnynec tena. U3menenne umiynsca. IMmynbe cuiibl. 3aKOH COXPAHEHHSI UMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexanundeckasi padota U MOIIHOCTh. PaGota cun TsxkecTH, ynpyroctu, TpeHus. CBs3b
sHepruu U padotsl. [loTeHIManbHas 3HEpPrus Tena, MOAHSATOrO HaJl MOBEPXHOCTHIO 3EMIIM.
IloTeHunanbHass odHeprusi cxkarod npyxuHbl. Kunetnmueckas »sHeprus. Teopema o
KMHETUYECKOM SHEPTUH. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

Jemoncmpayuu.

1. HaGmoneHne MeXaHUYECKOTO IBUYKEHHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE IyTel M TPACKTOPUM JABMKEHHUS OJIHOTO U TOTO K€ Tella OTHOCHUTEIHHO
Pa3HbIX TEJ OTCUETA.
N3Mepenne CKOpoCTH U YCKOPEHUS MPSIMOITMHENHOTO JIBUKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI'O JBUKECHUS.

HaGmronenne nBUKEHUS TeJla M0 OKPY>KHOCTH.

o g bk~ w

HaGmonenne MexaHWYeCKHUX SIBICHUM, TPOUCXOAIINX B cucTeMe oTcuéTa « Temexkay
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOMHEeTa (PU3UKH.
/. 3aBHCUMOCTb YCKOPEHHUS TeJla OT MAcChl TeJa U ACHCTBYIOIIECH HA HETO CUJIBI.

8. HaGmromenue paBeHCTBA CHIT IPU B3aUMOJICHCTBUH TEII.

9. U3meHeHue Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

10.Tlepenaua ummynbca Mpy B3aUMOJICHCTBUH TEII.

11.TIpeo6Gpa3oBanHus SHEPTUH MIPU B3AUMOJICHCTBUH TEJ.

12.CoxpaHeHne UMITyJIbca TPU HEYIPYTroM B3aUMOJICHCTBUH.

13.CoxpaHeHne UMITyJIbca mpu a0COIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HabnroneHne peakTUBHOTO JIBUKEHUSI.

15.CoxpaHeHre MEXaHUYECKOM SHEPIUU MTPU CBOOOIHOM MaICHUHU.

16.CoxpaneHne MeXaHU9IECKON SHEPTUU TIPH IBIKEHUH TeJa MOJ ICHCTBUEM TPYKUHBI.

14



Jlabopamopnuie padomot u onvimot.

1. KoncTpyupoBaHue TpakTa Jyisi pa3roHa U JajdbHEHUIIEro PaBHOMEPHOTO JBHXKECHUS
[IapuKa WA TeIEHKKH.

2. OmpeneneHue CpeHEl CKOPOCTH CKOJIbKEHHUsS OpycKa WM JBUKEHUS IIapuka II0
HAaKJIOHHOM INIOCKOCTH.

3. OnpeneneHue YCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JBIKCHHHM IO HAKIOHHOU
IJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTHU MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIXKEHUU 0€3
HAYJIbHOU CKOPOCTH.

5. TlpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBIKCHMHM O€3 HavalbHOU
CKOPOCTH IIYTU OTHOCSTCS KaK psI HEUETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
IPOMEXKYTKH BPEMEHH OJITUHAKOBHI.

6. MccienoBaHue 3aBUCHMOCTUA CHJIBI TPEHHUS CKOJIBKEHHUSI OT CHJIbI HOPMAaJIbHOTO
JABIICHUS.

7. Onpenenenne kodhPuIMeHTa TPEHU CKOJIbKEHUSI.

8. Ompenenenue >KECTKOCTU PYKUHBI.

9. Ompenenenne pabOThl CUJIBI TPEHHS] TPU PABHOMEPHOM JIBIDKEHHUM Tejla IO
TOPU30HTAIIBHOW MOBEPXHOCTH.

10.Ompenenenre pabOThl CHIIBI YNPYTOCTH TPH MOABEME Tpy3a C HCIOJIb30BAHHEM
HETOJIBI)KHOTO U TTOJABMYKHOTO OJIOKOB.

11.N3y4denue 3aKkoHa COXpAHEHHS SHEPTUH.

Pa3znen 9. Mexanu4yeckue KoJ1e0aHUA U BOJIHBI.

Konebarenshnoe amxenne. OCHOBHBIC XapaKTEPUCTHKU KOJIeOaHMIA: TEpUO]], 4acTOTa,
aMIUIMTy1a. MaremaTuyeckuid W NOPYKUHHBIA MasTHUKU. [IpeBpamieHue sHepruu Inpu
KOJIe0aTeIbHOM JBUKEHUH.

3aryxatomue kosneOanus. BbiHykAeHHbIe KoneOaHus. Pe3zonHanc. MexaHuyeckue
BOJIHBL. CBOMCTBA MeXaHWYECKUX BOJIH. [IpoponbHbIe U onepeuHbie BOJHBI. J[JIMHA BOJIHBI
U CKOpPOCTh €€ pacmpocTpaHeHUs. MexaHudeckue BOJIHBI B TBEPIOM Teje, CeCMUYECKHe
BOJIHBI.

3ByK. [’ poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MHPpa3Byk U yabTpa3ByK.
15



Jemoncmpayuu.

Ha6monenne konebaHuil T noj AeMCTBUEM CHIIBI TSHKECTH U CUJIBI YIPYTOCTH.
HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmronenne BBIHYKISHHBIX KOJICOaHHUI U pe30HaHCa.

PacnipocTpanenue mpog0IbHBIX U TOTIEPEYHBIX BOJIH (Ha MOJIEIN).

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

© 0k~ w D e

AKYyCTUYECKHI pE30HAHC.
Jlabopamopnuie padomut u onvimot.
1. Omnpenenenue 4acTOTHI U MEPUOJIa KOJIEOAHUM MaTEMaTUYECKOTO MasTHHKA.
2. OmnpenesieHre 4acTOThI U NIEpHo/ia KoJieOaHU TPY>KUHHOTO MasTHHKA.
3. HccnenoBanue 3aBUCUMOCTH TEpUOJIa KOJICOAHUN IMOJBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH Tepuoja KOJIeOAHUN MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a.
5. IlpoBepka HE3aBUCUMOCTH Mepuoaa KoyieOaHWW rpy3a, MOABEHIEHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmnbIThl, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTb TMEpHOJa KOJIeOaHUW MPY>KUHHOTO
MasTHHKA OT MacChl Ipy3a U )KECTKOCTU MPYKHUHBI.
7. V3mepeHue yckopeHHUs: CBOOOHOTO MaICHHUS.
Pazpnen 10. DiieKTpOMarHMTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DIEeKTPOMArHUTHOE TOJ€. DIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX
BoiH. [llkama »neKTpoMarHUTHBIX BOJH. lcmosib30BaHHME 3JE€KTPOMATHUTHBIX BOJH JJIS
COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja cseta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CsoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.
Jlabopamopnuie padbomot u onvimot.
1. U3ydeHue CBONCTB 3JIEKTPOMATHUTHBIX BOJIH C MTOMOIIBI0 MOOUIILHOTO TeNedoHa.

Pa3gea 11. CBeToBbIE AIBJIEHUS.
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JlyueBas mogmens cBera. Mcrounuku cseta. [IpsMonnHeiHOe pacnpOCTpaHEHUE CBETA.
3atmenns Connna u JIynsl. Otpaxenune ceta. [nockoe 3epkano. 3akOH OTpaKEHUS CBETA.
[Ipenomiienne cBera. 3aKOH NpesioMiieHHs] cBeTa. llolHOE BHYTpeHHEE OTpaKeHUe
cBera. Mcnonp30BaHKE MMOJHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUXCBETOBOAAX.
JIunza. Xon nydeir B smH3e. Ontuyeckas cucrema ¢oToarnmnapaTa, MHKPOCKONA M
Teneckona. ['na3 kak onrtnyeckas cucreMa. ban3opyKkocTh U 1aabHO30PKOCTb.
Paznoxenue Oenoro csera B crekrp. OmnbiTel HbioToHa. CriokeHHE CHEKTpabHBIX
uBeToB. Jlucnepcus cBera.
Jemoncmpayuu.
[IpsAMonMHEHHOE pacpOoCTpaHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyyenue nzo0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaJiax.
[Ipenomiienue cera.
Onrtryeckuil CBETOBO/I.
Xon ydeit B coOuparomiei JnH3e.
XoJ1 JIyueu B pacCEHUBarOIIEH JTUH3E.

[Tonyyenue n3o0paxeHni ¢ TOMOIIBIO JIUH3.

© ©o N o O B~ w N E

[TpuHuun necTBus GoToanmapaTa, MUKPOCKOIIA M TEJIECKOTIA.

10.Moxenb riasza.

11.Pa3znoxxeHue 6€I0ro cBETa B CIIEKTP.

12.Tlomy4yenne 6emoro cBeTa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimot.

1. UccnenoBanue 3aBUCUMOCTH yTJla OTPaKEHUsI CBETOBOTO JIyda OT yrja NaJeHus.

2. V3yuenue xapakTepUCTUK U300paKEHUS MIPEAMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTiia MPEJTOMIICHHS CBETOBOTO JIyda OT yIJia MajeHusl Ha

TPAHUIE «BO3TYX—CTEKIIOM.
4. TlomyueHnne N300paKEHUM C TIOMOIIBIO COOUPATOIIEH JIMH3HI.
5. Omnpenenenue POKyCHOTO PaCCTOSHHS U ONITHYECKOW CUIIBI COOMPAIOIICH JTUH3BI.

6. OMBITHI IO PA3JIOKEHUIO OEIOTO CBETA B CIICKTP.
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/. OmnbITHl MO BOCIHPHUATHIO ILIBETa MPEAMETOB IMPU UX HAOIIOJEHUM 4Yepe3 I[BETOBbIC
(UIBTPBL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

OmneiTel Pe3epdopna u mnanerapuas Mmogenb atoma. Monens aroma bopa. Mcnyckanue
U TmoryionieHue ceeta aromoMm. KBaHTsl. JInHeYaTbie CIEKTPBI.

PanuoaktuBHOCTh. Anb(da-, Oera- u ramma-uznydeHus. CTpOeHHE aTOMHOIO spa.
Hyknonnas mMojens atoMHoro siapa. M3oromnbsl. PannoaktuBHble TipeBpatnieHus. [lepuon
MOJIypacriajia aTOMHBIX SIAED.

SnepHble peakiuu. 3aKOHbI COXPAHEHHs 3apsiI0OBOTO M MAcCOBOIO YHCEN. DHEPrus
CBSI3M aTOMHBIX sijiep. CBA3b MacChl U HSHEpPruu. Peakuuu cuHTE3a M JCJICHUs SJep.
Uctounnku snepruun CoJiHia u 3BE31.

AnepHas sHepreTuka. JlelcTBUs palMOAKTUBHBIX U3JIYUYCHUIN Ha KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTpsl U31y4YEHUS U MOTJIOUIEHNUS.
CrexTpsl pa3IMYHbIX Ta30B.

CnekTtp Bogopoa.

HaGmronenne TpekoB B kamepe Buibcona.

Pabora cuéTuyrka HOHU3UPYIOITUX U3TYICHUH.

o a bk~ w DD PE

Perucrpanus uznydeHus: IpUPOIHBIX MUHEPATIOB U TPOIYKTOB.
Jlabopamopnuie pabomot u onvimot.
1. HaGmroneHue CIUTONIHBIX U TUHEHYATBIX CIEKTPOB U3ITYUYCHHUS.
2. UccnenoBanmne TpPEKOB: M3MEPEHHE DHEPTHUM YACTUIBI IO TOPMO3HOMY TyTH (TI0
dotorpadusim).
3. M3mepenne paanoakTHBHOTO (poHa.
IHoBTOPUTEIBLHO-0000 1A U MOXYJIb.
[ToBTOpUTENHHO-0000MAIONINK  MOIYNIb TPEIHA3HAYECH IS CUCTEMATU3allUd U
00001IEeHNs TPEAMETHOIO COAEPKAHUS W OMNbITa ACATEIbHOCTH, MPHUOOPETEHHOrO MpHU
M3YUYEHUU BCEro Kypca (PU3UKH, a TaKXKe IJI MOATOTOBKM K OCHOBHOMY TrOCYAapCTBEHHOMY

AK3aMEeHY 10 (U3UKe I 00YyYaIOIIUXCs, BHIOPABIINX 3TOT YUEOHBIN MpPEIMET.
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[Ipy wm3ydyeHMM [OaHHOTO MOAYJSA pEaNU3yITCd M CHCTEMATU3UPYIOTCS  BHJIBI
NESTENbHOCTH, HAa OCHOBE KOTOPBIX OO€CleYnMBaeTcs JOCTUXKEHUE TPEIMETHBIX U
METanpeIMETHBIX IIJIAHUPYEMBIX pPE3YIBTATOB oOy4eHus, bopmupyetcs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB MCCIIEIOBAHUS SIBICHUN
NPUPOABl U TEXHUKHU, OBJIAJCHUE YMEHHSIMU OOBSICHATH (PU3MUECKHE SIBICHUS, TMPUMEHSS
ITOJIyYEHHBIE 3HAHUS, PELIATh 34141, B TOM YHCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMANBHO NEATENIBHOCTHBIM XapaKTep JAHHOIO pa3/iefla Pealn3yeTcs 3a CUET
TOT0, YTO O0yYarOIIUECs BBIMOIHIIOT 3a/1aHUsI, B KOTOPBIX UM Mpe/IaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHHMI pacro3HaBaTh M HAy4yHO OOBICHATH (pU3Myeckue
SABJICHUS B OKPYXKAIOIIEN NPUPOJE U MTOBCEIHEBHOM )KU3HU;

UCIIOJIb30BaTh HAyYHbIE METOJIbI UCCIIEIOBaHUS (PU3UUECKUX SBJICHUM, B TOM YUCIE JJIs
IPOBEPKHU TUIIOTE3 U MOJTYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4YHBIE OCHOBBI HanOoJiee BaKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HaIllpuMep, IMPAKTUYECKOIO HCIOJIB30BAHMSA Pa3JIMYHBIX HUCTOYHMKOB JHEPIUM HA OCHOBE

3dKOHa IMPCBpPAlICHUA U COXPAHCHUA BCCX N3BCCTHBIX BU0B OHCPIUU.
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INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 1O ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

N3yuyenue ¢Gu3MKM Ha YypOBHE OCHOBHOrO oOHIEro oOpa3oBaHMs HANpABIECHO Ha
JOCTUKEHUE  JIMYHOCTHBIX, METAlpeIMETHbIX M  NPEeIMETHbIX  00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynprare usyueHus (u3uku Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHUS Yy
oOyyaroierocst 0ynyt chopMUpPOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3yJbTAaThl B YACTHU:
1) naTpHMOTHYECKOr0 BOCIIUTAHUSA:
- IPOSIBJICHHE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (pu3nueckoin
HayKH;
- IGHHOCTHOE OTHOIIICHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(DU3HKOB;
2) rpa:KIaHCKOr0 U YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:
- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYKJIEHUM OOIIECTBEHHO 3HAUYMMBIX U ATHYECKUX
po0JieM, CBSI3aHHBIX C MTPAKTUYECKUM IMPUMEHEHUEM TOCTIKEHUN (pU3uku;
- OCO3HAHHUE BaKHOCTU MOPAIbHO-3TUYECKUX IPUHLUIIOB B AEATEIbHOCTU YUEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUS:
- BOCIIPUSITUE SCTETUYECKUX KauecTB (PU3UUYECKON HAyKu: €€ TapMOHUYHOTO TMOCTPOEHUS,
CTPOrOCTH, TOUHOCTH, TaKOHUYHOCTH;
4) IEHHOCTH HAYYHOI' 0 NO3HAHUS:
- OCO3HAHUE IIEHHOCTU (HU3MYECKON HAYKM KaK MOIIHOIO HHCTPYMEHTa IO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJOTUM, BAXKHEHUIIIEN COCTABIISIOIIEH KYIbTYPHI;
- pa3BUTHE HAYYHOU JH0003HATEIBHOCTH, HHTEPECA K UCCIIEN0BATEIbCKON AEATENBHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0JIATOMOTYYHS:
- OCO3HaHHUE [IEHHOCTH 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUpE,
Ba)KHOCTH IIPaBWJI O€30MACHOI0 MOBEICHUS HA TPAHCIIOPTE, HA JIOpOrax, ¢ 3JEKTPUUECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;
- ¢(hOpMHUPOBAHHOCTH HaBbIKA pe(ICKCUH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TaKOTO K€
npaBa y Jpyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS S
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- aKTUBHOE y4YacTHE B PEIICHUM MPAKTUUYECKUX 3a/lau (B paMKax ceMbd, 00pa3oBaTEIbHOM
OpraHu3aluy, TOopojaa, Kpasi) TEXHOJIOTUYECKOM U  COIMAIbHOM  HAMpaBlIEHHOCTH,
TpeOYIOLIMX B TOM YUCJE U (PU3NYECKUX 3HAHUH;
- UIHTEPEC K MPaKTUUECKOMY U3Yy4YEeHUI0 npodeccuit, CBSI3aHHBIX C QU3UKOM;
7) 3K0JI0THY€eCKOT0 BOCIIUTAHMS S
- OpUEHTAllU Ha NpUMEHEeHHE (UIMYECKUX 3HAHUW IJIs1 pelIeHus 3a7ad B 00JacTu
OKpYKaromIel Cpeibl, INTAHUPOBAHUS TOCTYNKOB U OLIEHKH UX BO3MOXHBIX MOCIEACTBUM JJIs1
OKPYKAIOIIEN CPEBI;
- OCO3HaHME TJI00ATBHOTO XapaKTepa IKOJOTHUCCKUX POOJIEM U MyTeH UX PEIICHUS;
8) apanTanum K U3MEHSIIOIIUMCS YCJIOBUAM COUMAJIBLHOM U MPUPOJIHOM CPebl:
- MOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBIOJHEHUH HWCCICIOBAHUN U TMPOEKTOB
(hU3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OTBITY M 3HAHUSM JIPYTHUX;
- MIOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO JIESITETbHOCTD;
- MOTPEOHOCTh B (POPMHPOBAHWUU HOBBIX 3HAHUK, B TOM Yucie (POpMynTUpoBaTh HJIEH,
MOHSTHUS, TUTIOTE3BI O PU3UIECKUX OOBEKTAX U SIBJICHUSX;
- 0CO3HaHME ACHUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00J1acTH (PUBUKY;
- INTAHUPOBAHKE CBOETO PA3BUTHS B IPHUOOPETEHUH HOBBIX (DH3NUYECKUX 3HAHUM;
- CTpEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aMMOCBSI3H MPHUPOIbI, OOIIECTBA U YKOHOMHUKH,
B TOM YHCJIE C UCIIOJIb30BaHNEM (DU3NUECKUX 3HAHUIA;
- OLICHKA CBOUX JIEMCTBUM C y4YETOM BIMSHHMS Ha OKPYXKAIOIIYI0 Cpely, BO3MO>KHBIX
rJI00QJIBHBIX MTOCIIEICTBHM.
METANPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBOe€HHMS TporpamMmbl MO (PU3MKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOydaromerocsi OyayT chopMuUpOBaHBI MeTalNpeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIIME TO3HABATENIbHBIE YHHUBEPCAJIbHbIE Y4Y€OHBbIE AEHCTBUSI, KOMMYHUKATHBHbBIC
YHUBEpCAIbHBIC YUeOHBIC ICUCTBUSI, PETYISATUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHS.
Ilo3HaBaTe/ibHBbIe YHHBeEpPCAJIbHbIE Y4eOHbIE I1eCTBUS
ba3oBble JJornyeckue 1eiicTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB (SIBJICHUI);
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yCTaHaBIMBATh CYIIECTBEHHBIH MpPU3HAK KilacCU(HUKAIMKM, OCHOBAaHUS Ui 000OIIEHUS U
CpaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M TPOTHBOPEYHS] B paccMaTpuBaeMbIX (akTaxX, MAHHBIX U
HAOIOICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBICHUSM;

BBISIBIIATh TMPUYUHHO-CIEACTBCHHBIC CBSI3M TMPH HM3yYeHUM (PUINYSCKUX SBICHUNH U
MPOIECCOB, JeNaTh BBIBOJBI C HCIOJB30BAHMEM JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIFOUEHUH, BBIJIBUTATh THITOTE3bI O B3AaMMOCBSI3SIX (PU3MUECKUX BEIINYMH;
CaMOCTOSITEJILHO BBIOMpPATh CHOCOO pelieHus ydeOHoU (u3mueckoil 3amauu (CpaBHEHHE
HECKOJIbKMX BapHAaHTOB pEIICHHs, BHIOOp Hambolee TMOAXOAAIIETO C  Y4ETOM
CaMOCTOSITETTLHO BBIICIICHHBIX KPUTEPHUERB).

Bba3oBble ucciieqoBaTeabcKue AeiicTBHSA:

MCTIOIH30BaTh BOIIPOCHI KaK UCCIICIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

MPOBOJIUTH IO CAMOCTOSITEIbHO COCTAaBICHHOMY IUIAHY OTIBIT, HECIOXHBIA (PU3NICCKUI
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIeI0BaHNEe (DU3NUECKOTO SIBJICHUS;

OLICHMBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpMAIUIO, MOIYYEHHYI0 B XOJI€
MCCJIEIOBAHUS WU DKCTIEPUMEHTA;

CaMOCTOATEIHHO (hopMynHpoBaTh O0OOIIEHUS W BBIBOIBI MO PE3yJbTaTaM IMPOBEIEHHOTO
HAOJIOICHMSI, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOKHOE JajbHEHIIee pa3BUTHE (U3UUYECKUX IPOIIECCOB, a TaKKe
BBIJIBUTAThH MPEION0KEHHS 00 UX PA3BUTHHU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

OPUMEHATh pa3IUYHble METOAbl, WHCTPYMEHTBHI U 3alpoChl NpU IOHCKE U 0TOOpe
uH(OPMAITNH WIN JAHHBIX C YYETOM MPEJI0KEHHON yueOHOM Pu3nUuecKoi 3a1auu;
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH()OPMALIUIO PA3IMUHBIX BUJOB
1 (HOpM MpeCTaBICHUS;

CaMOCTOSITETILHO ~ BBIOMpATh ONTUMaJbHYIO (GOpMy TMpeAcTaBieHUs UHPOpMALUU U
WJUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECIIOKHBIMUA CXEMaMU, JUarpaMMaMu, HHON TpaduKon
U UX KOMOMHALUSIMU.

KOMMyHHKaTI/IBHLIe YHUBEPCAIBbHBIC yqeﬁnble I[CﬁCTBI’Iﬂ:
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B XOJIe OO0CYXJIeHUsl yueOHOTO MaTepuaia, pe3yJbTaToB Ja0OpaTOPHBIX pabOT U MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMOM TeMbl U BbICKA3bIBATh UJCH, HAIICJICHHBIC HA
pelieHre 3aa4u 1 noJijiepxanue 01aroxkenaTeIbHOCTH OOICHHUS;

COTIOCTABJISITh CBOU CYKJIACHUS C CYXIACHUSMH JIPYTUX YYAaCTHUKOB JIUAJIOTa, OOHAPYKUBATh
pa3Iruyune U CXOJCTBO MO3ULNN;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX;

MyOJIMYHO MPENICTABIATh PE3YJIbTaThl BBHITOIHEHHOTO (DU3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIIeIOBaHUSI, TIPOCKTA);

MOHUMATh M KCIOJIb30BATh MPEUMYIECTBA KOMAaHJHOW W WHIUBUAYAJIBHOW pPabOThI MpHU
pelIeHnH KOHKPETHON (hU3NYECKOM MpoOIeMBbI;

OpUHUMATh II€IM  COBMECTHOM JICSATEIBbHOCTH, OPTraHU30BBIBATH JCHCTBHS 10 €€
JTOCTHDKCHUIO: PacIpeaesisiTh POJI, OOCYXAaTh MPONECCHl U Pe3yJbTaThl COBMECTHOMU
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

BBITMIOJHATH CBOIO YacTh palOThI, JIOCTUTas KauyeCTBEHHOrO pe3ysibTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAMHUPYS CBOU JACHCTBUS C IPYTUMH YJI€HAMU KOMaH/IbI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJAJa B OOIIMIA MPOIYKT MO KPUTEPUSIM, CAMOCTOSITEIIbHO
c(hOpMYITHPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHUSI.

PeryasiTuBHble yHMBepcajibHbIe YueOHbIE el cTBHS

Camoopranusanus:

BBISIBIISITH MPOOJIEMBI B JKM3HEHHBIX M YUYEOHBIX CUTyalUsiX, TPEOYIOUUX IS pPElIeHUs
bu3HYecKrX 3HAHWI;

OPUEHTUPOBATHCS B PA3TUYHBIX MOAXO0IAaX MPUHATHUS PEIICHUN (MHIUBUIYAIbHOE, IPUHSATHE
pelieHus B rpynine, IpUHATAE PEUIEHUN IPYINO);

CaMOCTOSITEJIbHO COCTAaBISITh QITOPUTM pEHICHUS (PU3NYECKOW 3aJayd WIW  TUIaHa
UCCJIEOBaHUS C Yy4ETOM UWMEIOIIHUXCS PEeCypcoB H COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH MpeJIaraeMble BAPUAHTHI PEIICHUA;

7ienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJIEKT:

JaBaTh aJl€KBATHYIO OLICHKY CUTYAIL[MH U MIpeJIaraTh IiaH €€ U3MECHEHHS;
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OOBSICHSITh TMPUYUHBI JOCTUKEHUS (HEAOCTIKEHHS) PE3YyIbTAaTOB JEATEIILHOCTH, JaBaTh
OLICHKY MPUOOPETEHHOMY OIBITY;
BHOCUTh KOPPEKTHUBBI B JEATEILHOCTH (B TOM YHCJIE€ B XOJI BBIMNOJHEHHUS (PU3HUUYECKOIO
MCCJIEI0BAHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBILIMXCS CUTYAIM,
YCTaHOBJICHHBIX OIUOOK, BO3HUKIIUX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;
CTaBUTH ce0s HA MECTO JIPYroro 4ejoBeKa B XOJI€ CIopa WK AUCKYCCHHM HAa HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYroro;
MIPU3HABATh CBOE MPABO HA OMIMOKY MpU perieHnd HU3NIECKUX 3aJ1ad UM B YTBEPIKICHUSIX
Ha Hay4yHbIE TEMbI U TaKOE K€ MPaBO JAPYTOro.
INPEJIMETHBIE PE3YJIBTATHBI

K xonity oOydenust B 7 kJjiacce npeaMeTHbIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTb COPMHUPOBAHHOCTH Yy 00YHAIOIIUXCSI YMEHUM:
UCIIOJIb30BaTh MOHATHUS: (U3MUECKHE U XUMHUUYECKHUE SIBIICHUS, HAOIIOIeHNE, SKCIIEPUMEHT,
MOJIeJb, TUTIOTE3a, €IMHULIBI (PU3UUECKUX BEJIMYUH, aTOM, MOJIEKYJIa, arperaTHble COCTOSTHUS
BemiecTBa (TBEPAOE, JKUIKOE, Tra3000pa3HOE), MEXaHUYECKOEe [BU)KEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, MPSMOJIMHENHOE), TPaeKTOpHs, paBHOACHUCTBYIOIIAs cuia, aedopmarus
(ympyras, iacTu4eckas ), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
paznuyarh siBleHus (aud@ysus, TEIIOBOE [BIKCHHE YaCTUIl BEIIECTBa, PaBHOMEPHOE
IBUKEHHE, HEPAaBHOMEPHOE [BU)KEHUE, WHEpLHUs, B3aUMOJICUCTBUE TEJ, pPaBHOBECHE
TBEPIBIX TEN C 3aKPEIUIEHHON OChIO BpallleHMs], Nepeaada JIaBJICHHUS TBEPABIMHU TellaMH,
KUJAKOCTSIMH M Ta3aMu, aTrMoc(pepHOe [aBlieHWEe, T[UIaBaHWE TEJ, MPEeBpAIICHUS
MEXaHWYECKOW SHEpPruu) MO OMUCAHMI0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SBICHUE;
pacrmo3HaBaTh MPOSIBJICHUE U3YYCHHBIX (M3UYECKUX SIBICHUN B OKPYKAIOIIEM MHUDPE, B TOM
yucie GU3NUYeCKUe SIBJICHUS B MPUPOJAE: IPUMEPHI JBHKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
KUBOW W HEXHUBOW MPUPOAE, NECHUCTBUE CHUJIbI TPEHUS B NPUPOAE U TEXHHUKE, BIIMSHUE
aTMOC(epHOro JIaBJIICHUS Ha KUBOW OpraHu3M, IUIaBaHUE PbIO, pblYaru B TEJ€ YeJIOBEKa, Mpu
ATOM TEPEBOAUTH MPAKTUYECKYIO 3ajlauyy B y4eOHYIO, BBIACISITH CYIIECTBEHHbIE CBOMCTBA

(npu3Haku) GU3NUYECKUX SABICHUN;
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OMUCHIBATh H3YyUYCHHBIC CBOMCTBA TeNl U (PU3NUECKUE SBJICHUS, HUCIOIb3Yys (PU3NUECKUE
BEJIMYUHBI (Macca, 00bEM, IIIOTHOCTh BEILIECTBA, BPEMsI, ITyTh, CKOPOCTb, CPEIHSISI CKOPOCTb,
CWJIa YHOPYrOCTH, CHJIA TSKECTH, BEC Teja, CHUJla TPEHUs, JAaBieHue (TBEPIOro Tena,
KUJKOCTH, Ta3a), BHITAJKUBAONIAs CUJIa, MEXaHUYecKas paboTa, MOIIHOCTh, TUIEUO CHUJIBI,
MOMEHT CHJbl, KOA()(PUIMEHT TOJIE3HOI0 JEHCTBHUSI MEXaHU3MOB, KHHETHYECKas W
MOTEHIIMANIbHAST DHEPrus), MPU OMUCAHUU MPABWIBHO TPAKTOBATh (HU3UYECKUN CMBICI
WCIIOJIb3YEMbIX BEJIUYMH, UX OOO3HAYEHUS M €AWHUIIBI (PU3NUYECKUX BEIUYUH, HAXOJUThH
(dhopmyIibl, CBSI3bIBAIOIINE JAHHYIO (U3UYECKYIO BETUYUHY C IPYTUMU BEIMYMHAMU, CTPOUTH
rpaMKi U3Y4EHHBIX 3aBUCUMOCTEHN (hU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tes, (PU3MUECKUE SBJICHUS W TPOIECCHI, MCIOJIb3Ys IpaBuiia
CIOKeHMsI cui (BIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackamsi, 3akoH Apxumena,
NpaBWJIO paBHOBECHUsl pbluara (0J0Ka), «30J0TOE MPABHIIO» MEXAHUKH, 3aKOH COXpPaHEHHUS
MEXaHUYECKOU SHEPTUHU, TIPU ITOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMKUCHIBAThH
€ro MaTeMaTUYeCKOE BBIPAXKEHUE;

OOBSCHATH (PU3UYECKUE SIBJICHUS, MPOIECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallM MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BbIABIATh I[PUYUHHO-CIICICTBCHHBIC
CBSI3M, CTPOUTH OOBsICHEHHWE M3 1—2 JIOTMYEeCKUX IIaroB ¢ Omnopoil Ha 1—2 M3ydeHHBIX
CBOICTBA (hM3UUECKUX SABJICHUH, PU3NUECKHUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7auu B 1—2 IeMCTBUS, UCTIOIB3Ys 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE
¢dbu3nUecKre BeIMYMHBI: HA OCHOBE aHalu3a yCIOBUS 3aJlayll 3alUChIBAaTh KPATKOE YCIOBUE,
MOJICTAaBIATh (DU3UYECKUE BEIMYMHBI B (OPMYIBl W TMPOBOAUTH PACUYETHl, HAXOAHUTHh
CIIpaBOYHBIE JaHHBIC, HEOOXOAUMBIC I PEIICHUs 3a7ad, OIEHWBATh PEaTUCTHYHOCTH
MOJIYYCHHOU (DU3UIECKON BEIIMUNHBI;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIX (PU3HUYECKHX METOJNOB, B
OMMUCAHUU UCCJIEAOBAHUS BBIACIATH NPOBEPSIEMOE MPEANOI0KEHUE (TUIIOTE3Y), pa3IUIaTh U
MHTEPIPETUPOBATh TMOJYUYECHHBIM pe3yJbTaT, HaXOAUTh ONIMOKA B XOJE€ ONBITA, JeNaTh
BBIBOJ(bI I10 €T0 pe3yJbTaTaM;

MPOBOJIUTH OMBITHI MO HAOMIOJCHUIO (PU3UYECKUX SIBICHUNU WU (U3UYECKUX CBOWCTB TE:
dbopmynupoBaTh NPOBEPSIEMbIE MPEAIOJIOKEHUS, COOUPATh YCTAHOBKY W3 MPEAJIOKEHHOTO

000py1I0BaHMs, 3aMUCHIBATh X011 OMbITa U (HOPMYJIUPOBATH BHIBOJIBL;
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BBITIOJIHATD TPSMBIE W3MEPECHHSI PACCTOSHUS, BPEMEHH, MacChl Tella, 00hEMa, CHIIBI H
TEMIIepaTypbl C WCIOJIb30BAHUEM AaHAJIOTOBBIX M IU(PPOBBIX NPHOOPOB, 3aMUCHIBATH
MOKa3aHMsI IPUOOPOB ¢ YIETOM 3aJIaHHOHN aOCOTIOTHOM MOTPEITHOCTH H3MEPEHUH;
MPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUECKON BEIUYUHBI OT JPYrou ¢
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBHIKYIIIETOCS Teja
OT BPEMEHU JBMKCHUS TEJa, CHIIBI TPEHUS CKOJBKEHUS OT Beca Tena, KauecTBa 00padboTKu
MOBEPXHOCTEH TEN W HE3aBHUCHMMOCTH CHJIBI TPEHUS OT IUIOIIAJA CONMPUKOCHOBEHHUS TEJ,
CWJIBI YIIPYTOCTH OT yJJIMHEHUS MPY>KHHBI, BRITATKABAIOIICH CHIIBI OT 00BEMA MOTPYKEHHON
YaCcTH TeJIa ¥ OT TUIOTHOCTH KHJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT TyOWHBI,
Ha KOTOPYIO IMOTPYKEHO TEJO, YCIIOBUW IIJIaBaHUs TEJ, YCIOBHH pPaBHOBECHS pblyara u
0JIOKOB), y4acTBOBaTh B IUIAHMPOBAHWM YYEOHOTO HMCCIICIOBAHHUS, COOMPATh YCTAaHOBKY U
BBIMIOJHATE HM3MEPEHUS, CIeAysd NPEIJI0KCHHOMY IUIaHy, (UKCHPOBATh PE3yJIbTaThl
MOJIYYCHHOW 3aBHCHUMOCTH (DU3WYCCKUX BCIMYMH B BHJE TNPEIJIOKCHHBIX TaOIHI] H
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIeI0BaHMUS;

IPOBOAUTH KOCBEHHbIE U3MEPEHUS PU3MUECKUX BEIMYUH (TIIOTHOCTH BEIIECTBA KUIKOCTH U
TBEPAOrO TeNa, CUjla TPEHHs CKOJBKEHHMsS, JaBJIEHWE BO3/yXa, BBITAJKHUBAIOIIAs CHIIA,
JEUCTBYIOIIAsl Ha TOTPYKEHHOE B KUAKOCTh Teno, KO UIIMEHT MOJIe3HOrO eHCTBUSA
MPOCTHIX MEXaHWU3MOB), CIEAYs MPEATIOKEHHOW MHCTPYKIIMU: TIPU BBIMOJIHEHUU U3MEpPEHUN
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHUCIISATH 3HAUEHUE UCKOMOW BEITUYMHBI,
co0JIr0/1aTh MpaBUjIa TEXHUKH 0€30ITaCHOCTHU MPH padoTe ¢ 1abopaTOPHBIM 000PYyI0BAHUEM;
YKa3bIBaTh MPUHIUIIBI IEUCTBUS MPUOOPOB W TEXHUUECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIONIUECS COCYIbI, 0apOMETp, pblYar, MOJBIKHBIA W HEMOJBUXHBIN
0J10K, HAKJIOHHAS TIJIOCKOCT;

XapaKTeprU30BaTh MPUHITUIIBI IEUCTBUS M3YYCHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OMOpol Ha WX oOmnucaHus (B TOM 4YHCIE: TOMMIUIHUKH, YCTPOWCTBO BOJOMPOBOJA,
TUIPABIUYECKUN MPECC, MAHOMETP, BBICOTOMED, MOPIITHEBOW HACOC, apPEOMETP), UCTIONB3YS
3HaHHMSI O CBOWMCTBaX (PU3WYECKUX SBICHWA W HeoOXommmble (Qu3MdecKkne 3aKOHBI |
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOIUTHh HHPOPMAIIHIO O IPUMEPAX ) MPAKTUIECKOTO MUCITOIH30BAHUS

(¢u3nyecknx 3HAHUW B TOBCEIHEBHOM >KW3HM HJi1 oOecreueHus: Oe30MacHOCTU MpHU
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oOpamieHun ¢ npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS H
COOJIIOJIEHUSI HOPM KOJIOTUYECKOTO TOBEAEHUS B OKPY KaIOILEH Cpesie;
OCYIIECTBIIITH OTOOP UCTOYHUKOB MH(pOpManuu B HTepHETEe B COOTBETCTBUU C 3aJJaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCS 3HAHUW W MyTEM CPaBHEHHS PA3TUYHBIX
HMCTOYHUKOB BBIJIEISATh MH(DOPMAIINIO, KOTOPasl SBISIETCS MPOTUBOPEUUBOUN MU MOXKET OBIThH
HEIOCTOBEPHOM;
WCIIOJb30BaTh MPU BBITIOTHEHUU YUEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(buU3uYECKOro CojACpKaHMs, CIpPABOUYHBIC MaTepuaibl, pecypchl cetu WHTEepHET, BlIanaeTh
npuéMaM KOHCIIEKTUPOBAHUSI TEKCTa, mpeoOpa3oBaHus MHPOpMAIIMU U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE IHChbMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE 2-3
UCTOYHUKOB HH(poOpManuu (U3UIECKOr0 COACPKAHHUSA, B TOM 4YHCIEe MyOJUYHO JeNaTh
KpaTKHe COOOIIEHUS O pe3ysibTaTax MPOEKTOB WM YYE€OHBIX HCCIEIOBAaHUM, MPU ITOM
IPaMOTHO HMCIIOJIb30BaTh M3YUYEHHBIN MOHATHUMHBINA anmapar Kypca U3k, COMpOBOXKIATH
BBICTYIIJICHUE TIPE3EHTAIUEH;
IIPU BBITTOJIHEHUH YYEOHBIX MPOEKTOB U UCCIEOBAHUMN paclpeesiaTh 00sS3aHHOCTH B IPYIITe
B COOTBETCTBUHU C TMOCTABJICHHBIMU 3aJ]a4aMH, CIEIUTh 3a BHINOJHEHUEM IUIaHa JEHCTBUIA,
aJIeKBaTHO OLIGHUBATh COOCTBEHHBI BKJAJ B JCSATEIBHOCTh TPYMIBI, BHICTPAUBATh
KOMMYHUKAaTHUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoniy oOydenust B 8 ki1acce npeMeTHbIe pe3yibTaThl Ha 6a30BOM YPOBHE JTOJKHBI
oTpakaTb COPMHUPOBAHHOCTH y 00YUAIONTUXCSI YMEHMUIA:
WCIIOJIb30BaTh MOHSATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [BUKEHUE aTOMOB H
MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIECTBA, KpUCTAUIMUYECKHe U amop(dHble Tena,
HACBIIICHHBI W HEHACHIICHHBIM Tap, BIAXHOCTH BO3AyXa, TEMIIEpaTypa, BHYTPECHHsS
SHEPIUsi, TEIUIOBOW JBUTATENb, JIIEMEHTAPHBIN SJEKTPUUECKUIN 3apsl, FIEKTPUUYECKOE TOJIE,
MIPOBOJTHUKH U TUDJIEKTPUKH, TIOCTOSIHHBIN AJEKTPUUYECKHUI TOK, MArHUTHOE TOJIE;
paznuuath sBJICHHS (TEILUIOBOE pACIIMPEHHE M CXKaTue, TeIulonepenaya, TeIioBOe
paBHOBECHE, CMavYMBaHUE, KAMWUISIPHBIC SBICHUS, WCHApEeHHUE, KOHACHCAIUs, TUIABJICHUE,
Kpuctaju3anusi  (OTBepJieBaHUE), KHUIIEHHE, Terulonepenada  (TEIIONPOBOAHOCTD,

KOHBCKIIHNA, I/I3J'Iy‘-IeHI/Ie), QICKTpHU3alusa TCI, B3aHMOHCﬁCTBHe 3apsaa0B, I[GﬁCTBH?I
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AIEKTPUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEWCTBHE MArHUTOB, JEHCTBHE
MarHUTHOTO MOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs MHIAYKLUS) IO OMUCAHUIO UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (U3HYECKOE
SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (PU3UUECKUX SIBICHUN B OKPYKAIOIIEM MHpE, B TOM
yuciie (U3MYECKUE SBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSKEHHWE U KalWJUIAPHBIE
ABJICHUS B MPUPOJIC, KpUCTAUIbI B Mpupoze, uznydenue CoiiHLA, 3aMep3aHue BOJIOEMOB,
MoOpckue Opu3bl, 00Opa3oBaHUE POCHI, TyMaHa, HHEs, CHEra, >JEKTPUUYECKUE SIBJICHUS B
aTMocdepe, JIEKTPUUECTBO KUBbIX OPraHW3MOB, MATHUTHOE MOJe 3eMJId, Jpei( MOoJIOCoB,
pOJiIb  MAarHUTHOTO TMOJISI JJIA SKM3HU Ha 3emjie, TMOJIAPHOE CHUSIHUE, IPU OITOM
NEPEBOUTHIIPAKTUYECKYIO 3aJadyy B Yy4eOHYIO, BBIJIETSATh CYIIECTBEHHBIE CBOMCTBA
(npu3Haku) GU3HUECKUX SBICHUI;

OMMCHIBATh H3Y4YEHHBIE CBOMCTBA Tel W (DU3UUYECKUE SIBJICHUS, HUCIOJIBb3YySd (PU3NYECKUE
BEJIMYUHBI (TeMIlepaTypa, BHYTPEHHsISI OHEPrus, KOJWYECTBO TEIUIOTHI, yJeJabHas
TEIIOEMKOCTh ~ BEIIECTBA,  yJeJdbHAs  TEIJIOTa  IUIABJICHUsA,  y/AeJbHas  TemioTa
napooOpa3oBaHusi, YIAeJlbHAas TEIJIOTa CrOpaHHs TOIUIMBA, KOAPOUIMEHT TMOJIE3HOro
JEUCTBUSL TEIUIOBOM MalllMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3AYyXa, DJEKTPUUECKUN 3apsij,
CWJIa TOKa, OJJEKTPUYECKOE HAaMpsHKEHHWE, COMPOTUBICHUE MPOBOJHUKA, YIACIbHOE
COTPOTHBIICHHE BEIECTBA, Pad0Ta U MOIIHOCTh AJIEKTPUUECKOIO0 TOKA), MPHU OMUCAHUHU
MPaBWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIONB3YEMbIX BEIUYHH, OOO3HAUYCHHS WU
SAVHUIIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh (POPMYIIbI, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO
BEIMYMHY C JPYTMMH BEIIMYMHAMHU, CTPOUTH TpaduKd U3YYEHHBIX 3aBUCHUMOCTEH
(hU3UYECKUX BEIIMYHH,

XapaKkTepHu30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SIBICHUS U MPOILECCHI, UCIOJIb3Ys OCHOBHBIC
MOJIOXKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOW  TEOpPHUHM  CTPOEHUS  BEIIECTBA, IPHHIIMI
CyNneprno3uluu nojei (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHus 3apsia, 3akoH Oma
JUTSE y9acTKa 1enu, 3akoH J[xoyns—JIeHma, 3aKoH COXpaHEHHsI DHEPTrHH, MPU ITOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alHMChIBATH €I0 MATEMATHUYECKOE BBIPAKEHHUE;
OOBSACHATH (PU3MYECKHE NMPOLECCHl U CBOWCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE CUTYyallUi

MMPAKTUKOOPHUCHTHUPOBAHHOI'O XapPaKTCPpa: BbIABIIATE IPUYINMHHOCICACTBCHHBIC CBA3H, CTPOUTD
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00BsiICHEHHE U3 1—2 JOTrMYecKUX IIaroB ¢ Onopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UUECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a7a4u B 2—3 NEMCTBUS, UCHOJB3Ys 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOLINE
(¢u3ryYecKre BeJIMYMHBI: HA OCHOBE aHAJM3a yCIIOBUS 3aJlaydl 3allUChIBaTh KPATKOE YCJIOBHE,
BBISIBJISITh HENOCTATOK JAaHHBIX JJI pEUIeHHs 3a/ladyd, BbIOMpaTh 3aKOHbBI U (POPMYJIBL,
HeoOXoIUMbIe ISl €€ pelleHus, MPOBOJUTh Pacuy€Thl U CPAaBHUBAThH MOJIYUYEHHOE 3HAUYEHUE
(bur3MYECKOl BEIMYUHBI C U3BECTHBIMU TAHHBIMU;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIMTh MPHU MOMOIIM (HU3UYECKUX METOJIOB,
UCIIOb3Ysl ONMCAHHUE HCCIIEIOBAHMS, BBIIEIATH IPOBEPAEMOE MPEAIOIO0KEHUE, OLEHUBAThH
MIPaBUJIBHOCTH MOPsJIKA IPOBEACHUS UCCIIEIOBAHMS, AENATh BBIBOJIBL;

IPOBOAUTH OMBITHI MO HAOMIOACHUIO (DU3MUECKUX SBICHUM MU (PU3UUYECKUX CBOMCTB TeI
(KanmuJUIApHBIE SBJICHMS, 3aBUCUMOCTH JABJICHHS BO3[yXa OT €ro o0bEMa, TeMIeparypshl,
CKOPOCTH MpOLEecCa OCTBIBAHMUS M HArpeBaHUsl IMPU MU3JIYYEHUU OT LIBETAa HU3Iydarollen
(moruomiaroniei) MOBEpXHOCTHU, CKOPOCTh MCHAPEHUs BOJbI OT TEMIIEpaTyphl >KUJIKOCTH U
IUIOLIAAN €€ MOBEPXHOCTH, AJIEKTPU3ALMUS TEJI U B3aUMOJIECHCTBHE AIEKTPUUYECKUX 3aPsJIOB,
B3aUMOJICICTBHE IOCTOSIHHBIX MAarHUTOB, BU3yaJlU3allUsi MAarHUTHBIX IOJEH MOCTOSHHBIX
MarHuTOB, JAEHCTBHUSI MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,
CBOMCTBA  DJIGKTPOABHUTATENII IOCTOSHHOTO TOKa): (OpPMYIHpPOBaTH  MPOBEpPSIEMbIC
MIPEANOI0KEHUs, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000PYI0BaHUs, OMUCHIBATH XOJI
OTbITa U (POPMYITHUPOBATH BHIBOBL;

BBIITOJIHATD IIPSIMBIE U3MEPEHHs TEMIIEPATYPhI, OTHOCUTEIBHON BIIAXKHOCTH BO3ZYyXa, CHUJIBI
TOKa, HANpSKEHHUsI C HMCIOJIb30BAaHUEM aHAJIOTOBBIX HNPUOOPOB M JATUYMKOB (PU3MUECKHX
BEIIMYMH, CpaBHUBATH pE3yJIbTaThl H3MEPEHHH C YYETOM 3aJaHHOM  a0CONIOTHOMU
IIOTPELIHOCTH;

MPOBOJIUTh HCCIEOBAHUE 3aBUCUMOCTH OJIHOM (PU3MYECKON BEIUYUHBI OT JpPYrou ¢
HCIIO0JIb30BAaHUEM MPSIMBIX U3MEPEHHUH (3aBUCHUMOCTH CONPOTHUBIIEHUS MPOBOJHHMKA OT €ro
JUIMHBI, IUIOLIAAW IIONEPEYHOr0 CEYEHUs M YACIbHOTO CONPOTHUBICHUSA BELICCTBA
IIPOBOJIHMKA, CWJIBI TOKA, MAYIIETO Yepe3 MPOBOAHUK, OT HANPSOKEHUsS Ha IPOBOJHUKE,
UCCJIEIOBAHUE TOCJIEA0BATEJIbBHOIO W NapajUIeNIbBHOIO  COEIMHEHHWM IPOBOJIHUKOB):

IJIAHUPOBATh UCCJEAOBaHUE, COOMpPATh YCTAHOBKY U BBIMOJHATH HU3MEPEHUS, Cleays
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MPEIJIOKCHHOMY TUIaHy, (PUKCHPOBATh PE3YyJIbTaThl IMOJYYCHHOW 3aBUCUMOCTH B BHJIC
TaOHIl U TPaPUKOB, ACIAaTh BEIBOBI ITO pe3yIbTaTaM MCCIICI0OBAHNUS,

MPOBOJUTh KOCBEHHBIC W3MEpPEHUS (U3MUECKHX BEIMYMH (yIelbHAs TEIIOEMKOCTh
BEIECTBA, COMPOTHUBIEHUE TPOBOJHUKA, pab0oTa W MOIIHOCTH JJIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh ~ WM3MEPEHHS, COoOMpaTh  DKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  CIEIys
MIPEITTIOKCHHON WHCTPYKITUH, ¥ BBIYUCIISITH 3HAYCHUE BETUYHHBI;

COOJTIOIaTh TIPaBHJIA TEXHUKH O€30MMaCHOCTH MPHU padoTe ¢ JTadopaTOPHBIM 000PYIOBAHUEM;
XapaKTepHU30BaTh MPUHITUIBI JICUCTBUS M3YYCHHBIX MPUOOPOB U TEXHUYCCKUX YCTPOMHCTB C
OIOPOW Ha WX OMUCaHUsA (B TOM YHUCJIE: CUCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas
TypOUHa, aMIIepMeTp, BOJIBTMETD, CUETUUK AIEKTPUUYECKOU DHEPTHUH,
AJICKTPOOCBETUTEIIBHBIC ~ MPUOOPBI,  HATrpeBaTEIbHBIC  BJIEKTPONPHOOPHl  (TIPUMEPHI),
AJICKTPUYCCKHUE TPEIOXPAHUTETH, DJICKTPOMArHUT, 3JICKTPOJABUTATENb IMOCTOSTHHOTO TOKA),
UCIIONIb3Ysl 3HAHUS O CBOHCTBaX (DM3MYCCKUX SIBICHUH W HE0oOXoauMble (Qu3ndeckue
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTEIIbHBIC MTPHOOPHI 10 CXeMaM U
CXEMaTHYHBIM PHUCYHKaM (KHIKOCTHBIA TEPMOMETp, TEPMOC, TICHXPOMETp, THUTPOMETP,
JIBUTATEIh BHYTPEHHETO CrOpaHUs, DJJIEKTPOCKOIN, pPEOCTaT), COCTABIATH CXEMBI
JIEKTPUYECKHUX IIETel C TIOCIIeIOBATSIIbHBIM M TApaJUICIbHBIM COCJIMHEHHUEM DJIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAYCHUS AIIEMEHTOB JICKTPHUECKUX IICTICH;

MIPUBOIUTH MPUMEPHI (HAXOIUTh HHPOPMAITHIO O TIPUMEPAX ) MPAKTUICCKOTO HCIIOTH30BAHHMS
bu3nYecKMX 3HAHUK B TIOBCEAHEBHOW JKM3HM MJis oOecrmeueHus Oe30MacHOCTH Tpu
oOpamieHuy ¢ MpudOpaMu W TEXHUYECKUMHU YCTPOHMCTBAMM, COXPAHEHHUS 3J0pPOBBbS U
COOJIIOJICHUSI HOPM SKOJIOTUYECKOTO TIOBEACHUS B OKPY KaIOIIEH CpeJie;

OCYIIECTBIISITh TIOUCK MHpOpManmu (PU3NUECKOTO cojepkaHus B VIHTepHETe, HA OCHOBE
UMEIOIINXCSl 3HAHUW W MyTEM CpPaBHEHHS JIOMOJHUTEIBHBIX HWCTOYHUKOB BBIJIETSThH
nH(OPMAITNIO, KOTOpas SBIISETCS MPOTHBOPEUYNBON MITH MOXKET OBITH HEAOCTOBEPHO;
WCIIOJIb30BaTh TPHU BBIMOJIHCHUN YYE€OHBIX 3aJaHUN HAYYHO-TIONMYJISIPHYIO JIUTEPATYpPY
(bu3UYecKoro coaepkaHUs, CIPABOYHBIC MaTepuajbl, pecypchbl cetu HHTEepHeT, BmameTh
npuéMamMu KOHCTICKTUPOBAHUSI TEKCTa, MPeoOpa3oBaHus WHPOPMAIUUA W3 OJHOW 3HAKOBOU

CHUCTEMBI B JIPYTYIO;
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co3faBaTh COOCTBEHHbIE IHCbMEHHBIE UM KpaTKUME€ YCTHbIE cooOuieHus, 0000mas
UHPOPMAIUIO M3 HECKOJbKHX HCTOYHHUKOB (PH3UYECKOTO COACpXKaHUSI, B TOM UHCIE
nyOIMYHO TPECTABIATH PE3yIbTaThl MPOEKTHON WM HCCIEA0BATEIbCKON AESITETbHOCTH,
Opu 3TOM TPaMOTHO HCIIOJIb30BaTh HM3yUEHHBIH TMOHATHIHBINA ammapar Kypca (Qu3ukw,
COIIPOBOX/IaTh BBICTYIUICHHUE MTPE3CHTALINCH;
OpU  BBHIMOJTHEHUH Y4YEOHBIX TIPOEKTOB M HCCIENOBAaHUN  (DU3MUECKHX TMPOIIECCOB
pacnpeaensTs 00S3aHHOCTH B TPYIINE B COOTBETCTBHHU C IMOCTABICHHBIMU 3a/1a4aMH, CJICIUTh
3a BBIMOJHCHHEM IUTaHAa JCWCTBUA W KOPPEKTUPOBAaTh €ro, aJaeKBaTHO OIICHUBATH
COOCTBEHHBI BKJIaJ] B JEATCIBHOCTh TPYIIbI, BBICTPAUBATh KOMMYHUKATHBHOE
B3aMMOJICHCTBHE, MTPOSBIISS TOTOBHOCTH pa3penarh KOHQINKTHI.

K koHIiy oOydeHus B 9 Ki1acce mpeIMeTHbIC pe3yIbTaThl HA 0A30BOM yYPOBHE JIOJIKHBI
OTpakaTh COPMUPOBAHHOCTH Y OOYUAIOITUXCS YMCHHIA:
UCTIONBh30BaTh TMOHATHSA: CHUCTeMa OTCY€éTa, MaTrepualibHas TOYKa, TPACKTOPHS,
OTHOCUTENIFHOCTh MEXaHMUYECKOro JBHXKEeHMA, Aeopmanus (ymnpyras, IUIacTHUecKas),
TpEeHHUe, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M Meperpy3KH, IEHTp TSKECTH,
a0COMIOTHO TBEPIOE TENo, IEHTP TSHKECTH TBEPJOrO Teja, PaBHOBECHE, MEXaHWYECKHe
KoJIeOaHUsI M BOJIHBI, 3BYK, MHPPA3BYK U YyJIbTPa3BYK, JIEKTPOMATHUTHBIC BOJIHBI, IIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U JAIbHO30PKOCTh, CIIEKTPBI UCIYCKAHUS U
HOTJIONIEHMSI, anb(da-, 0eTa- 1 raMMa-u3ITy4eHHs, U30TOIIbI, S/IEPHAsI YHEPTETHKA;
pa3nuyarh SBICHUS (paBHOMEpPHOE M HEPaBHOMEpPHOE NPSMOJIUHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJIMHENHOE JBH)KEHUE, CBOOOIHOE TaJeHHuEe TeJl, PaBHOMEPHOE
JBIDKEHUE MO0 OKPYXKHOCTH, B3aUMOJEHMCTBHUE Tel, PEaKTUBHOE JBM)KEHHE, KOjeOaTelbHOEe
JBIDKEHUE (3aTyXalol[ue U BBIHYXJCHHbIE KoJieOaHMs), PE30HAHC, BOJHOBOE JBH)KEHUE,
OTpa)K€HUE 3BYKa, MPSIMOJIMHEIHOE paclpocTpaHeHHEe, OTPaKEHUE U IPEIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTpa)K€HHE CBETa, pa3joKEHHe OEJoro CBeTa B CHEKTP U CIOKEHHUE
CHEKTPaJIbHBIX IIBETOB, JUCIEPCUSI CBETA, €CTECTBEHHAS] PaJHMOAKTHBHOCTh, BOSHUKHOBEHHE
JMHEHYaTOro CIEKTpa M3Iy4YeHHs) MO OMHCAHMIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOe SBICHHE;
pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (PU3UYECKUX SIBICHUN B OKPYXArolleM MHUpE (B TOM

qHuCJIC (1)I/IBI/II-ICCKI/IC SABJIICHHA B IIPHUPOAC: IIPHUIIMBLI U OTJIIMBBI, ABMKCHHC IIJIAHCT ConHeuHou
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CUCTEMBbI, PEAKTHUBHOE JABUKEHHUE >KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB *KHUBOTHBIMU,
3eMJICTPSICEHUE, CEHCMHUUYECKUE BOJIHBI, I[yHAMH, 3XO, IIBETa TeJI, ONTUYECKUE SBJIICHUS B
npupojie, OHoIorMuecKkoe AEHCTBHE BHUJIMMOTO, YIbTPa(pUOIETOBOTO W PEHTTEHOBCKOTO
W3JIy4YeHUN, €CTECTBEHHBIH paJUOAKTUBHBIA (POH, KOCMHUYECKHE Iy4H, PaIUOAKTUBHOE
W3JIydeHUE MPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJUOAKTUBHBIX H3JIYUYCHUN HAOPTaHU3M
YeJioBeKa), MpU HATOM IMEPEeBOJUTh MPAKTHUYECKYI0 3ajady B Yy4uyeOHYIO, BBIJICATH
CYILIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (PU3UUYECKUX SBICHUN;

OMHUCHIBATh W3YyUYCHHBIC CBOMCTBA TeN W (PU3MUECKUE SIBICHUS, HWCIOIL3YysSd (PU3HUECKUE
BEJIMYUHBI (CpeAHsIE M MTHOBEHHAs CKOPOCTh Tejla NpH HEPaAaBHOMEPHOM JIBUKEHUU,
YCKOpEHHUE, MepeMelleHHe, MyTh, YIJIOBas CKOPOCTb, CUJIa TPEHMsI, CHJIa YNPYroCTH, CUJIA
TSOKECTH, YCKOPEHHE CBOOOJHOTO IMaJICHHs, BEC Teja, WUMITYJIbC TeJd, WMITYJIbC CHIIBI,
MexaHuueckass paboTra W MOITHOCTh, MOTCHIMAIbHAS HHEPrHs Tejla, IOJHATOrO Hajl
MOBEPXHOCTHIO 36MJIM, TTOTCHIIMATIbHAS YHEPTUS CKATOW MPYKUHBI, KHHETUUECKasi SHEPIus,
MOJIHAsE MEXaHW4YecKasi PHeprusi, MepPHoJ] U YacToTa KoJeOaHW, JIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEIOMJICHHUS CPEellbl), IPU ONKCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUN CMBICI HCIOJIb3yeMbIX BEJIMYMH, OOO3HAUEHUS U
EAUHUIIBI (PU3NYECKUX BEIMYUH, HaXOJUTh (POPMYIIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO
BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKd H3YyUYEHHBIX 3aBUCHUMOCTEH
(hbU3UYECKUX BEJIMYHH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHUe SBICHUS U TMPOIECCHI, HMCIOIb3Ys 3aKOH
COXpaHEHHMsI SHEPruHU, 3aKOH BCEMHPHOTO TATOTEHUS, NPUHIUII CYNEPIO3ULIUU CUJl,
MPUHIUI OTHOCUTENbHOCTU ['anuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs] HMITYJIbCa,
3aKOHBI OTPAXXEHUSI U MPEJIOMJICHUS CBETAa, 3aKOHBbI COXPAHEHUS 3apsiI0OBOTO M MAacCOBOIO
qucell MPHU SACPHBIX PEaKIHsIX, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3MUYECKHE TPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CHUTyaIlui
MPAaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BbISBIATh MNPUYUHHO-CIECICTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHHE M3 2—3 JOTMYECKUX IIaroB C OMOpoWd Ha 2—3 M3Y4YEHHBIX CBOMCTBA

(dbuznyeckux ABIeHUH, (PU3NYECKUX 3aKOHOB WJIK 3aKOHOMEPHOCTEHH;

32



pemarb pacy€THble 3a1ayu (ONUpAaroOUIUMecs Ha CUCTEMYy M3 2—3 ypaBHEHMI), HUCIONb3Ys
3aKOHBI U (POPMYJIbI, CBA3BIBAIOUIME (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS
3a/layu 3alHUChIBATh KPATKOE YCIOBUE, BBIABIATH HEJIOCTAOIIME MM U30BITOUHBIE JaHHBIE,
BbIOMpATh 3aKOHBI U (POPMYJbI, HEOOXOAMMBIE Jisi PELIEHUs, NPOBOAUTH pPacdE€Tbl M
OLICHMBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HaYEHUS (PU3MUECKON BETUYUHBI,

pacno3HaBaTh NPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh HPH MOMOIIU (PU3MYECKUX METOOB,
UCIIOJIb3YysI OMUCAHUE MCCIIEIOBAHUs, BBIIEISATh MPOBEPSEMOE MPE/IONI0KEHNE, OLIEHUBATh
MPaBWIBHOCTh TOPSAKA MPOBEACHHS HMCCIENOBaHUsA, JelaTh BBIBOJbI, MHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOICHUI U ONIBITOB;

MIPOBOJUTH OMbBITHI MO HAOIIOACHUIO (PU3MUECKUX SIBICHUM WM (PU3NUECKUX CBOMCTB Tell
(u3yueHue BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEHHUsS! PHEPruH, 3aBUCUMOCTb Mepuojaa
KosieOaHU TPYKUHHOTO MasiTHUKa OT MacChl TIpy3a M KECTKOCTU TPYXKUHBI U
HE3aBHUCHUMOCTh OT aMIUIATY/Abl MalblX KoOJIEOAHWH, NPSIMOJUHEHHOE pacnpoCcTpaHEeHUe
CBETa, pa3joKeHue OeJoro CBeTa B CIEKTpP, M3yYeHUE CBOWCTB M300paKeHUS B TIOCKOM
3epKajie ¥ CBOMCTB M300paxKeHus MpeIMeTa B COOMparoIIel JTMH3e, HaOII0JeHUE CIUTONIHBIX
U JIMHEHYaTBhIX CIEKTPOB U3IYYEHHs): CaMOCTOATENIbHO COOUpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa o0O0OpyAOBaHMS, ONKHCHIBATH XOJ OINBITA M €ro pe3yJbTaThl,
(bopMyTHpOBaTH BHIBOBL

MPOBOJUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OMpeIeNisis CpeaHee 3HAaUCHHE
n3MepseMoi BeIMYUHBI ((DOKYCHOE pacCTOSTHUE COOMpAroIeii TUH3bI), 000CHOBBIBATH BHIOOD
criocoba n3MepeHus (M3MEepUTENHHOTO MPUOopa);

MPOBOJIUThH MCCIIEOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH C UCIOJIH30BAaHUEM MPSMBIX
U3MEpeHU (3aBUCUMOCTh MYTH OT BpPEMEHH IPH PaBHOYCKOPEHHOM JBM)KEHHH O€3
HAYaJbHOW CKOPOCTH, MEpHoAa KoJieOaHMM MaTeMaTHYecKoro MasiTHUKa OT JUIMHBI HUTH,
3aBUCUMOCTH yTIja OTPaXEHMsI CBETa OT YyIVIa NMAJEHUS M yIJla OPEJIOMIIEHHMS OT yrIja
NajJieHus): IJIAaHUpOBaTh  MCCIEJOBAHHE, CAMOCTOSITEIbHO  cOOMpaTh  YCTAHOBKY,
¢uKcHpoBaTh PE3yabTAThl NOTYUYEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUUYHMH B BUJIE TAOIUI] U
rpaduKoB, 1eaaTh BBIBOBI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

IIPOBOJUTH KOCBEHHBIE M3MEpPEHUs (PU3UUECKUX BEIUYHMH (CPEIHs CKOPOCTh M yCKOpPEHUE

Tela TpPU PABHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHUE CBOOOJHOTO NajeHUs, KECTKOCTb
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MPYKUHBI, KOAPOULMEHT TPEHUS CKOJIbKEHHSI, MEXaHUYecKasi paboTa U MOILHOCTh, YaCTOTa
U TEepuoJ KoieOaHWM MaTeMaTHYeCKOro M MPYKUHHOIO MAsTHUKOB, ONTHYECKas cuia
coOuparoniell JUH3bI, PpPaJUOAKTHUBHBIN (OH): TIIAaHUPOBATH HU3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATH HM3MEPEHUs, CIEays MpeasioKEeHHOU
MHCTPYKIIMH, BHIYUCIIATh 3HAUEHHE BEJIMYMHBI U aHAIM3UPOBATH MOJYYEHHbIE PE3YJILTATHI C
Y4E€TOM 3aJaHHOW MOTPEIIHOCTU U3MEPEHU;

coOJII01aTh NpaBUiIa TEXHUKH 0€30MacHOCTH IIPpU paboTe ¢ J1adopaTOpHBIM 000PYI0BAHUEM;
pa3nuyaTh OCHOBHbBIE MPU3HAKK M3YyYEHHBIX (PU3MYECKHX MOJEJeil: MaTepualibHas TOYKa,
abCOJIOTHO TBEPAOE TENI0, TOUEUHBIM MCTOYHMK CBETa, JIyd, TOHKas JUH3a, TUIaHEeTapHas
MO/IeJIb aTOMa, HYKJIOHHAs! MOJIeNIb ATOMHOTO $/1pa;

XapaKTepru30BaTh MPUHIUIBI IEUCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OMOpOW Ha UX OMHCAHMS (B TOM YHMCIE: CIUIOMETP, JATUUKHU TOJIOKEHHS, PACCTOSHUSA U
YCKOPEHHUS, pakeTa, 3XOJOT, OYKH, MEpPHUCKOoM, ¢oToamnmapar, ONTUYECKHE CBETOBOJIbI,
CIIEKTPOCKOT, A03UMETp, KaMmepa BuiibcoHa), UCMoNb3ysl 3HAHUS O CBOWCTBAX (PU3MYECKUX
SBJICHUN U HEOOX0AUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl W CXEMaTHYHbIE PUCYHKH HW3YYEHHBIX TEXHHYECKHX YCTPOWCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJOTHYECKHUX TMPOIECCOB TMPU PpEelIeHUH Yy4eOHO-
MPAKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JUIsl TOCTPOCHUS U300paKeHHI B TUIOCKOM 3epKaiie
U coOuparomiei JuH3e;

MPUBOJIUTH MMPUMEPHI (HAXOIUTh MHPOPMAIIHIO O IPUMEPAX) MPAKTUYECKOTO UCIIOJIH30BAHUS
bu3nYecKnX 3HAHWM B TIOBCEIHEBHOW JKM3HHM HJisi oOecrmeueHus Oe30MacHOCTH TMpH
oOpaieHu ¢ NpuOOpaMH U TEXHUYECKUMH YCTPONCTBAMH, COXpPAHEHHsS 3J0pPOBbS H
COOJIIO/IEHUSI HOPM HKOJIOTUYECKOTO MOBEACHUS B OKpY KaloLIei cpee;

OCYIIECTBJIATh MOUCK uHpopMauuu  (usnueckoro cojaepxkanuss B HHTepHere,
CaMOCTOSITETbHO  (OPMYNHMpYs] TOMCKOBBIM  3ampoc, HAXOAUTh IMYTH OINpPEACTICHUS
JOCTOBEPHOCTH  TOJYYeHHOH WH(POpMalMd Ha OCHOBE HMEIOIIMXCS 3HAHUH U
JOTIOJTHUTENbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh IpPU BBINOJIHEHUM YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy

(U3MYECKOro COAEpKaHUS, CHPABOUYHbIE MaTepuaibl, pecypchl cetu WHTepHET, BIANETh
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npuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl MHPOpPMALMU U3 OJHOM 3HAKOBOMU
CUCTEMBI B JPYIYIO;

co37aBaTh COOCTBEHHBbIE NMUCBMEHHBIE W YCTHBIE COOOUIEHUS HA OCHOBE MH(POPMALMH U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COAEpPKaHUA, MyOJIUYHO MPEICTaBIATh PE3yJIbTaThl
IIPOEKTHOM WIIM HCCIEAOBATEIILCKOW JEATEIBHOCTH, IIPU 3TOM I'PaMOTHO MCIOJIB30BaTh
W3YYEHHBId TOHATUMHBIA anmapar u3y4aemMoro pasgena (U3MKA M CONPOBOXKIATH

BBICTYIIJICHUC HpeBCHTaHHCﬁ C y‘léTOM 0ocoOeHHOCTEM AyaIuTOpUHn CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne|| HammeHnoBanue KomnuecTBo yacos OnexTpoHHbIe (LTU(PPOBBIE)
/1| pasjenoB U TeM  (Bcero| Kontposs- | [Ipakrn-| 00pa3oBaTenbHble pecypehl
1IPOrpamMMBel HbIE YECKHE
paboThl || paboThI

Paznen 1.®@u3uka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpPa

1.1 |®u3zuka - Hayka o 2 bubamnoreka [{IOK
pUpojIe https://m.edsoo.ru/7f416194
1.2 ||®usznveckue 2 1 but6mmoreka IIOK
BEJTMYUHBI https://m.edsoo.ru/7f416194
1.3|EctecTBeHHOHAayYH| 2 1 bubanoreka [HOK
BI METO/T https://m.edsoo.ru/7f416194
MIO3HAHUSA
Wtoro no pazneny 6

Paznen 2.1lepBoHayasibHbIe CBeIeHUSI 0 CTPOEHNH BellleCTBA

2.1|Ctpoenue 1 bubamnoreka [HOK
BEIIIECTBA https://m.edsoo.ru/7f416194

2.2|| IBmxeHue U 2 1 bubnuoreka [IOK
B3aUMOJICHCTBHE https://m.edsoo.ru/7f416194
YacTUIl BEIlIECTBA

2.3|ArperaTHbie 2 bu6mmoreka [JOK
COCTOSTHUSA https://m.edsoo.ru/7f416194
BEIlIECTBA

Hroro no pazneny 5

Pasnen 3./IBu:keHMe U B3aUMOJAEeCTBHE TeJl

3.1|Mexanudeckoe 3 bu6anorexa [JOK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Ne|| HaummenoBanue KomnuecTBo yacos OnexTpoHHbIe (LTU(PPOBBIE)
/T pasaenoB U TeM  |Beero||Kontpous- | [Ipaktu-|| ©0PasoBaTebHBIE PECYpCHI
1IpOrpaMMBbI HBIS YECKHUe
paboThl || paboThI
JBYKEHUE https://m.edsoo.ru/7f416194
3.2|nepuus, macca, 4 1 bu6anorexa IJOK
IJIOTHOCTh https://m.edsoo.ru/7f416194
3.3|Cuna. Bugsr cun 14 1 2 bu6anorexa IJOK
https://m.edsoo0.ru/7f416194
Uroro no pazneny 21

Paznen 4./1aBjieHne TBEPABIX

TeJl, JKHAKOCTEH U ra3on

4.1\ daBnenue. 3 bubnuoteka [JOK
[Tepenaua https://m.edsoo.ru/7f416194
JABIICHUS
TBEPABIMUTETIAMH,

KUIKOCTIAMU U
razamu

4.2|daBnenue 3) bubnuoreka [JOK
KHUJTKOCTH https://m.edsoo.ru/7f416194

4.3||Atmocdeproe 6 bu6mmnoreka [JOK
JaBJICHUE https://m.edsoo.ru/7f416194

4.4 | deiicTBUe 7 1 3 bubmuoreka [IOK
KHUJIKOCTH U Ta3a https://m.edsoo0.ru/7f416194
HA NIOTPYKEHHOE B
HUX TEJO

Uroro no pazneny 21

Pazgen 5.Pabdora u MOIIHOCTH. JHEPrus
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Ne|| HaummenoBanue KomnuecTBo yacos OnexTpoHHbIe (LTU(PPOBBIE)
I/l pasienoB U TeM  |Beero Koutpous- | [IpakTy- o0Opa3oBaTeIbHbIE PECYPChI
1IpOrpaMMBbI HBIS YECKHUe
paboThl || paboThI
5.1|Pabora u 3 1 bubmmoreka IIOK
MOIIHOCTh https://m.edsoo0.ru/7f416194
5.2|[[Tpocthie 5 1 bubnuoreka [JOK
MEXaHH3MBI https://m.edsoo.ru/7f416194
5.3|Mexannyeckas 4 1 1 bubmmoreka [IOK
SHEPTUs https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHoe Bpems 3
OBILEE 68 3 12
KOJIMYECTBO
YACOB IIO
[TPOTPAMME
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8 KUIACC

Ne|| HaummenoBanue KomnuecTBo yacos OnexTpoHHbIe (TU(PPOBBIE)
/nj  pasuenoB U TeM | Beero|KonTposs-||[Ipaktu-| 00Pa3oBaTeNbHbIE peCypepl
1IPpOTrpaMMBbI HbIE YECKHE
paboThl || paboTHI
Pasznesn 1.TemioBble iBJICHUA
1.1|Crpoenue u 7 bubamnoreka [{IOK
CBOICTBA BEIICCTBA https://m.edsoo.ru/7f4181ce
1.2|TemnoBkie 21 1 5 bu6anorexa IJOK
HPOIIECCHI https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2.97ekTpryecKkue 1 MATHUTHbIE SIBJICHUS
2.1||9nexTpuueckue 7 1 bubnuoteka [IOK
3apsbl. https://m.edsoo.ru/7f4181ce
3apsiKEHHbBIC
TEeJa U UX
B3aMOJIeICTBHE
2.2|ITocTossHHBII 20 1 7 bubnuoreka [IOK
DIIEKTPHUUIECKHI TOK https://m.edsoo.ru/7f4181ce
2.3||MarauTHbIC 6 1 1.5 |bubmuoreka IIOK
SIBIICHUSA https://m.edsoo.ru/7f4181ce
2.4|OnektpomarautHas| 4 bu6mmoreka [JOK
HUHIYKIUS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBILEE 68 3 14.5
KOJIMYECTBO
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https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Ne|| HaummeHnoBaHue

KomnnuecTBO 4acoB

OnexTpoHHbIe (TU(PPOBBIE)

/mj  pasuenoB U TeM | Beero|KonTpous-||[Ipaktu-| 00Pa3oBaTenbHbIE peCypehl
IIPOTPAMMBI HbIE YECKHUE
paboThl || paboThI
YACOB I10
[TPOI'PAMME
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9 KVIACC

Ne | HammenoBanue KomnuecTBo yacos OnexTpoHHbIe (LTU(PPOBBIE)
/T | pa3sienoB U TeM | Beero | Konrpous | [IpakTu- | ©0Pa3oBaTenbHbie pecypel
1IPpOTrpaMMBbI -HbIC YECKHE
paboTel || paboThI
Pazgesn 1.Mexanuveckue siBJICHUA
1.1 |MexaHmueckoe 10 1 bu6anorexa IJOK
IBUKEHUE U https://m.edsoo.ru/7f41ada6
CIOCOOBI €70
OIHCAHUS
1.2 |[B3zaumoneiicTBue 20 1 3 bubmmoreka IIOK
TEI https://m.edsoo.ru/7f41a4a6
1.3 |[3akoHbI 10 3 but6mmorexa LIOK
COXpaHEHUS https://m.edsoo.ru/7f41a4a6
Hroro mno pazneny 40

Pa3zngen 2.Mexannueckue KoJ1e0aHUA M BOJTHBI

2.1 |Mexannueckue 7 3 bubnuoreka [IOK
KoJIe0aHus https://m.edsoo.ru/7f41a4a6
2.2 |MexaHnueckue 8 1 3 bubnuoreka [IOK
BOJTHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3znen 3.21eKTpOMArHuTHOE

moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

3.1 |9nekTpomaruuTHO| 6 2 bubnuoteka [IOK
€ ToJie u https://m.edsoo.ru/7f41a4a6
AJICKTPOMArHUTHBI
¢ BOJIHBI

Htoro o pazneny 6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HaumenoBaunue

KomnnuecTBO 4acoB

OnexTpoHHbIe (LTU(PPOBBIE)

/T | pa3sienoB M TeM || Beero | Konrpouns | [Ipaktu- | ©0Pa3oBaTenbHbie pecypel
1IpOrpaMMBbI -HbIC YECKHUe
paboTel || paboTHI

Pazges 4.CBeToBBIC SIBJICHUS

4.1 |[3akoHBI 6 2 bu6anorexa IJOK
pacripocTpaHCHHSI https://m.edsoo.ru/7f41a4a6
CBETa

4.2 |[JIuu3sI 6 3 bu6anorexa IJOK
U ONITHYCCKHE https://m.edsoo.ru/7f41a4a6
npuOopbI

4.3 |Paznoxenue 3 2 bubnuorteka [JOK
Oenoro ceera B https://m.edsoo.ru/7f41a4a6
CIEKTP

Uroro no pazneny 15

Pasznen S.KBanToBLI€ SIBJI€eHUS

5.1 |Ucnyckanue u 4 1 bubamnoreka [HOK
MOTJIOIICHHE https://m.edsoo.ru/7f41a4a6
CBETa aTOMOM

5.2 |Ctpoenue 6 1 bu6mmnoreka [JOK
aTOMHOTO sJIpa https://m.edsoo.ru/7f41a4a6

5.3 ||Slnepublie peakiuu| 7 1 1 bu6mmoreka [JOK

https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pazgea 6.11oBTOpPUTENBHO-0000 A0 INI MOTY b

6.1

[ToBTOpEHUE M

0000111EHNE

9 2

bu6anorexa [JOK
https://m.edsoo.ru/7f41a4a6
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Ne | HammenoBanue KomnuecTBo yacos OnexTpoHHbIe (LTU(PPOBBIE)
I/II| pa3meNnoB U TEM |[Beero Kourpous|| [paxtn- o0Opa3oBaTeIbHbIE PECYPChI
1IpOrpaMMBbI -HbIC YECKUE
paboTel || paboTHI
coliepKaHus
Kypca (pu3MKH 32
7-9 xnacc
Uroro no pazneny 9
OBILIEE 102 3 27
KOJIMYECTBO
YACOB IIO
[TPOTPAMME
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YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O
MNPOLHECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

Cornacno Ilpukaza Munnpocsemenust Poccun ot 21.09.2022 No858 «O06
yTBEPKACHUU (DeepaibHOrO MEPEeUHsl yueOHUKOB, JOMYIIEHHBIX K UCTIOIb30BaHUIO TIPU
peanu3aii UMEIOIINX rOCyIapCTBEHHYIO aKKpEIUTAIUI0 00pa30BaTEIbHBIX MPOrpaMM
HA4YaJIbHOTO OOIIEro, OCHOBHOI'O 00ILIET0, CPEeHEro 001ero 00pa3oBaHus OpraHU3alUsIMH,
OCYIIECTBIISIIOIIUMU 00pa30BaTEIbHYIO ACSTENbHOCTD, U YCTAHOBJICHUSI MPEEIBHOTO CPOKa
UCITIOJIb30BAHUS UCKIIFOUCHHBIX YYCOHUKOBY

Hcnonp3oBanue JaHHBIX YU4eOHUKOB IpH peanuzanuu nporpamm OO0 7 — 9 kiacc

BO3MOYKHA T10 CIEAYIONTUM YIYCOHUKAM:

Odusuka: 7-i1 | [leppikun | 2- AKIHMOHEpHOE o 31 aBrycra
KJIacc: A.B. n3gaHue | oOIIECTBO 2023 rona
0a30BBIN «3naTenbeTBO

YPOBEHbB: «Jlpoda»

y4eOHUK

®dusuka: 8-t | [leppimkun | 2- AKIIMOHEpHOE Ho 31 aBrycra
KJIacc: A.B. n3gaHue | oOIIEeCTBO 2024 rona
0a30BBINA «W3marenscTBO

YPOBEHb: «JIpoda»

y4eOHHK

®uzuka: 9-it | [leppimkun | 2-¢ AKIIMOHEPHOE o 31 aBrycra
KJIacc: A.B. u3JlaHue | OOIIECTBO 2025 rona
0a30BBIi «3narenbcTBO

YPOBEHB: «JIpoda»

YYEOHHUK
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
[Ipu opranuszanuu yueOHOM pabOThl pEKOMEHAYEM HCIIONIb30BaTh clieayoue nugposbie U

3JIEKTPOHHBbIE 00pPa30BaTe/IbHbIC PECYPChI:

1. Ha caitte I'BOY JIIO PK KPUIIIIO B paznene «B moMols y4uTento» pa3MelieH
«KoHcTpykTOop ypoka» mo 9 ydyeOHbIM mpenmeram, B T.4. ¢pusuke. Ha nannom mudpoBom
pecypce  pa3MelleHbl BHUJEOYPOKM Benymux yuutenaeil KpbiMa M TekcToBble (ailibl,
pPacKphIBAIOLIUE AKTYaJbHOCTh MPEACTABICHHBIX TEM YPOKOB, UX MECTO B Kypce yueOHOTo
MpeaMeTa, TaHbl METOAMYECKHE Pa3bsiCHEHUS MO M3YYEHHUIO MPEICTaBICHHON TEMbI YpOKa.

Pesxxum moctyna: https://www.Krippo.ru/.

2. Bce axtyanphbie matepuanbl ['MA pasmemiensl Ha caiite @IBHY «®enepanbhbiii

MHCTUTYT  MEJAarOTHYECKUX  HM3MEPEHHI». Pexxum  nmocrtyma: https://fipi.ru/.

(IemoHCTpaiMOHHBIE BapUaHTHI KOHTPOJIBHBIX U3MEPUTEITBHBIX MaTepHuasoBs,
TPEHUPOBOUHBIE COOPHUKHU JUIsl OATrOTOBKU K [MIA mns oOydarommxcs ¢ orpaHU4eHHBIMU
BO3MOKHOCTSIMH 3JI0POBbS, BUACOKOHCYIBTAIIMU MPOILLIBIX JET). Paznen «AHanuTudeckue u
METOJIMYECKUE MAaTEpHaNIb» COIEPKUT MeToandeckue pPEeKOMEHIAIMU ISl YUUTENeH,
MOATOTOBJICHHBIE Ha OCHOBE THUIMYHBIX OMMUOOK ydacTHHKOB EI'D mo ¢musuke. Ha caiite
pasMenienbl  pazaensl  «HaBurarop mnonaroroBku» u «Meroauueckas KOMWIKa» s
BBINTYCKHUKOB. «HaBurarop moAroToBKU» COJEPKHUT OIMKMCAHHE MPOBEPAEMBIX 3HAHUN H
YMEHUH, TPEHUPOBOUYHBIE 3aJaHUsl, PEKOMEHIAIMM [0 CaMOCTOSATEIBHOM IOJATOTOBKE
oboydarommxcsa Kk OI'D u EI'D, B T.4u. mo ¢usuke. B pazgene «Mertoguueckass KOTHIKA»
uMerTcs MeToaudyeckue peKoOMeHAAINH ISl pa0oThl ¢ 00YYAIONTUMUCS ¢ PUCKAMH YUeOHOU
HeycnemHocTd. Ha caiite pasmemensl OtkpbiThle Bapuantel KMM EI'D-2022 nmo 15
npeameram. OOHOBIeHBI OTKpEIThIC Oanku 3aganuit EI'D u OI'D, B T.4. o dpusuke.

3. OO6pa3zoBaTenbHBIA TOPTAT JJIS MOATOTOBKH K TOCYAApCTBEHHOW WUTOTOBOM aTTeCTaIluu

no pmsuke. Pexxum nocryma: https://ege.sdamaia.ru/, https://oge.sdamgia.ru/.

Ha mnoprane npoctymHbl KaTajnor 3aJaHWi, BapyWaHThl Ui CAMONPOBEPKH, BO3MOXKHOCTH

c0371aBaTh COOCTBEHHBIN KypC M OHJIaMH-ypokH B pazzene «lllkona», mucath 3J€KTPOHHbBIC

46


https://www.krippo.ru/
https://fipi.ru/
https://ege.sdamgia.ru/
https://oge.sdamgia.ru/

nmucpMa 06yqa101u1/1Mc;1 M IMOJIy4daTb OT HUX OTBCTHI, pasMCIIdaTh MCTOANUYCCKUC MaTCpUallbl.

Jlst pabotel ¢ pazaenom «lllkona» HeoOxoauMa aBTOpU3AIUSL.

4.  LearningApps.org — OecruiaTelii MPPOBOM pecypc, MO3BOJISIONIMA B UTPOBOM (pome
OCYIIECTBIISITH 0000IIEHHE U3YUEHHOI0 MaTepualia U KOHTPOJIb 3HaHUW. Pecypc comepxut
OOJIbIIIOE  KOJIMYECTBO  TOTOBBIX  3aJlaHMi W MPENOCTaBISA€T  BO3MOXKHOCTH
3apEeTUCTPUPOBAHHBIM  TOJIH30BATENISIM  CO37aBaTh  3ajJaHus.  PexuM  jJocTyma:

https://learningapps.ora/register.php .

5. Hosas OTKpBITas DHIIUKJIOIIE TUS
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%
D0%BO0

6. VYuurenbckui mopTall. MCTO,ZII/I‘ICCKI/IG MaTcpualibl 110 (1)I/ISI/IKC Hn aCTPpOHOMUU

https://www.uchportal.ru/load/38

7. Bce o Hayke B MockoBckux mikojax http://nauka.mosmetod.ru/

8. HHTepakTHUBHBIC nabopaTopHbIE paboThI 1o buzuke

http://seninvg07.narod.ru/004 fiz lab.htm

9. dwusuueckuii knacc. DusmKa s CTAPIISKIACCHUKOB U HE TOJIbKO. https://fizclass.ru/

10. O6pa3zoBarenbHas skocuctema B3nanus https://vznaniya.ru/

11. TTonurexuuueckuii my3eit https://polymus.ru/
12. T'ocynapcTBeHHbI My3eii kocmMoHaBTUkH uM. K. 3. IluonkoBckoro. BuptyanbHbie

nporyiku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

13. My3eii kocMoHaBTHKH. BuptyampHas 3kckypcus https://russia360.travel/things-to-

do/msk/Museums gall/memorialnyy-muzey-kosmonavtiki/

14. buodmsuka https://postnauka.org/themes/biofizika

15. Hekommepueckuii  HAay4yHO-TIOMYJSPHBIA  MPOEKT «IDJEMEHThl OOJIBIION  HAyKW»

https://elementy.ru/

16. bubnmoreka KHUT o MOMYJISIPHON AJIEMEHTapHOMI ¢buzuke

https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

17. DnekTpoHHbIN y4eOHHK o buznke

https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%
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D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%87%
D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8%
D0%BA%D0%B38

18. ®wusuka B mkoine. Pucynku mo ¢usuke http://markx.narod.ru/pic/

19. ApxuB xxypHana «Hayka u xu3ab» https://www.nkj.ru/archive/

20. Bes dusuka http://www.all-fizika.com/article/index.php?id_article=110

21. BuptyanbHplii  My3ed  (u3mueckoro - o0OpynOBaHHUS ~ MY3€HHO-TIEarormyecKkoro

kommuiekca «Denunkcey https://fiz-muz-spb.ucoz.net/

22. Ceepx3anava. Cait s yuuteneidusuku. http://sverh-zadacha.ucoz.ru/index/0-9
23. «®U3TEX peruonam» https://os.mipt.ru/#/
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