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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no gu3uke Ha ypoBHE OCHOBHOTO oOLIEro oO0pa3oBaHUs COCTaBJIeHA Ha
OCHOBE TMOJOXXEHUW M TpeOOBaHWI K pe3ylbTaTaM OCBOECHHS Ha 0a30BOM ypOBHE
OCHOBHOHM 00pa3oBaTenbHON nporpammsl, npexacrasieHHbix B @PI'OC OO0, a takxke c
yuétoM (enepanbHOil paboueil mporpaMmbl BocnuTaHuss W KoHUeNIuu mpenoaaBaHust
yueOHoro npeameta «Dusukay.

B paboueii npoepamme no uszuxe peanusyemcs c6a3b ¢ NpoOSPAMMOL 80CHUMAHUSA
WKOTIbL.

Conepxanue mporpamMmbl 1Mo  (Qu3nke  HampaBieHO Ha  (GOpMUPOBaAHUE
€CTEeCTBEHHO-HAYYHON IPaMOTHOCTH OOYYarOIIUXCSl U OpraHU3aIUI0 3yueHus (GU3uKu Ha
NeATeIbHOCTHON OoCcHOBE. B mporpamMe mo gusnke y4uThIBatOTCSI BOBMOKHOCTH Y4€OHOTO
npeamera B peanusainuu tpedoBanuit ®I'OC OOO Kk mMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMeTHBIM  pe3yibTaTaM OOyuYeHHUs, a TakKe MEXKIPEIMETHbIE  CBS3U
€CTEeCTBEHHO-HAYUHBIX YU4EOHBIX MPEIMETOB HAa YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHUsI.

[Iporpamma 1o ¢u3MKe ycTaHABIMBAET pacHpelie]ieHue yuyeOHOro marepualia Io
rojaM oOyuyeHus (1o Kjaccam), Impeajiaraet NpUMEpPHYIO MOCIEI0BATEIbHOCTh U3YUCHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOrO COJACpPKaHUA U Y4YETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ HENbIO OKAa3aHUS METOJUYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®uznka SBIAETCA CUCTEMOOOPA3YIOUIUM JIJII E€CTECTBEHHO-HAY4YHBIX Y4YEOHBIX
IPEIMETOB, TMOCKOJIbKY (U3MUECKHE 3aKOHBI JIe)KAT B OCHOBE IPOIECCOB W SBIICHUH,
U3y4aeMbIX XUMHUEH, OMOJI0oTHEeH, acTpoHOMHUEH U Gu3ndecKol reorpadueii, BHOCUT BKJIaJl
B E€CTECTBEHHO-HAYYHYIO0 KapTHHY MHpa, NPENOCTaBIseT Haubojee siCHble 00pasiibl
NPUMEHEHHUS] HAyYHOTO METOJla MO3HAHUSA, TO €CTh CIOCcOo0a MOJYYEHHS JOCTOBEPHBIX
3HAaHUU O MUDE.

Onmna w3 TraaBHBIX 3a7ad  (U3UYECKOrO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMUPOBAHHH €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH U MHTEpeca
K HayKe y 00 yJarommxcs.

N3yuyenne Qusuku Ha 0a30BOM ypOBHE MPENINOIaraeT OBJAJCHUE CIETYIOIUMH
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOUIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSCHSTH SBJICHUS;

¢ OIICHUBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEPIIPETUPOBATh JaHHBIE U HUCIOJIB30BATh HAay4YHBIE JOKa3aTEIbCTBA IS
MIOJTyYEHUS BBIBOJOB.

Ienu n3ydyenus PuU3MKU HaA YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUsI ONPE/ICIICHBI B
Konnenmuun mnpenogaBanusi yueOHoro mpeamera «®Pusznka» B 00pa3oBaTelIbHBIX
OpraHu3aLusIX Poccuiickoit denepannu, peATU3YIOIIUX OCHOBHbBIE
o011e00pa3oBarTesibHbIe IPOrpaMMBbl, YTBEPKAECHHOUN pemeHueM Komiernn MunucrepcTsa
npocsenienus Poccuiickoit @enepannu (mpotokon ot 3 aekadps 2019 r. Ne ITK-48H).

Hesn u3yuyenust Gu3nKu:



e IPHOOPETEHUE WHTEpPECca M CTPEMJICHHS OOYyYaromUXCs K HAYYHOMY H3YYCHHIO
MIPUPOJIBI, PA3BUTUE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

epa3BUTHE TIPEJCTABICHUH O HAYYHOM METOJe TMO3HAaHUS © (HOPMUPOBAHUE
MCCJIEIOBATETILCKOTO OTHOIIECHUS K OKPYKAIOIINM SBICHUSIM;

e popMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3YYCHHS OCHOB
CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e opMupoBaHHEe TpEACTABICHUH O pOIM (QUIMKA JUISS  PaA3BUTUS  JPYTHUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

e pa3BUTHE TNPEJCTABICHUNA O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaIbHON
JeSTebHOCTH, CBSI3aHHOU ¢ (DU3MKOM, MOATOTOBKA K JaNbHEHIIEeMy OOYyYeHHUIO B
3TOM HalpaBICHUU.

JlocTH)XKeHrEe JTUX IieNield mporpaMmbl 1Mo (pU3MKe Ha YPOBHE OCHOBHOTO OOIIETO

O6paSOBaHI/ISI oOecreunBacTCs PCIICHUEM CIICAYIOI KX 3aMda4.

e MPUOOpETEHNE 3HAHWUK O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHHYCCKUX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e IPUOOpPETEHNE YMCHHUH OINUCHIBAaTh W OOBACHATH (DHU3WYCCKUE SBICHUSA C
UCII0JIb30BAaHUEM TIOJTyYCHHBIX 3HAHUH;

¢ OCBOCHUE METOJIOB PEIICHUS MPOCTCUIIUX PAcUYETHBIX 3a7a4 C HCIOJIb30BAHHEM
bu3HUeCKrX MOJICIICH, TBOPUSCKUX U MTPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

epa3BUTHE YMEHWH HAOMIOAATh TPHUPOJHBIC SBICHHUS W BBINOJHATH OTIBITHI,
nabopaTopHbIe PaOOTHI U IKCIIEPUMEHTATBHBIE HCCIEIOBAHUS C UCIIOIB30BAHUEM
U3MEPHUTEIHHBIX TIPUOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ WHPOpMaIe (HU3HMIECKOTO COMepKaHUs, BKIIOUYas
UHPOPMAIIMI0 O COBPEMEHHBIX JOCTIKCHHSX (U3UKH, aHAIH3 M KPUTHYIECKOE
OIlCHUBaHHUE MH(OPMAIINH;

¢3HAKOMCTBO €O cdepamMu NpoPecCHOHANBHON ACSITEIbHOCTH, CBS3aHHBIMU C
(GU3NKOH, M COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JTOCTHIKECHUSIX
(bu3uYeCcKOi HayKH.

Ha wusyuyenme ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Helen0), B 8 Kiacce
— 68 gacoB (2 waca B Hememwo), B 9 kmacce — 102 gaca (3 waca B Hememo).

[Ipennaraemslii B mporpamme o (pu3MNKe MepedeHb Ja00paTOPHBIX paOdOT U OMBITOB

HOCUT PEKOMEHJATEIbHbBIN XapaKTep, YUUTEIb AeIaeT BHIOOP MPOBEICHUS JIaDOPATOPHBIX
paboT U OMBITOB C YYETOM HHIUBHIYATHHBIX OCOOEHHOCTEH 00yUYarOMUXCsl, CITUCKA
AKCHEPUMEHTAIBHBIX 3aJJaHUH, TPEAJIaraeéMbIX B paMKaX OCHOBHOT'O TOCYJJaPCTBEHHOTO
AK3aMeHa Mo Ppu3uKe



COIAEPKXAHUE OBYUYEHUA

7 KIIACC

Pa3nen 1. ®usnka u e€ poJib B IO3HAHUM OKPYKAOIIEro MUpa.

®usuka — Hayka O Ipupozae. SIBneHus npupoarl. PuU3NYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIIOBBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BeanyuHbl. 3mMepenne gpuznyeckux BeauuruH. Puznyeckue npudophl.
ITorpemHocTs U3MepeHuil. MexayHapoaHas cucTeMa eIUHULL.

Kak ¢wusuka u  gpyrue  ecTecTBEHHbIE  HAYKHM  HU3Yy4alOT  [PUPOAY.
EcTecTBeHHO-HAaY4YHBI METOJ MO3HAHMS: HAOJIOJIEHHE, MTOCTAHOBKA HAay4YHOr'O BOIpOCa,
BBIIBIDKEHHE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BsCHEHHE HaOII0/1aeMOro
sBieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ MOMOIIBI0 MOJICTIEH.

Jlemoncmpayuu.

1. MexaHUYeCKHE, TEIIOBbIE, JJIEKTPHUUYECKUE, MATHUTHBIE, CBETOBBIC SIBIICHHUS.

2. @usnueckde MnpubOpPHl W TMpoleaypa NPsIMbIX H3MEPEHUH AaHAJTOTOBBIM U

U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padomut u onvimeot.

1. OmnpeneneHue 1EHbI ISICHUs Kbl U3MEPUTEIBHOTO MpUOopa.

2. M3MepeHnune pacCTOSTHUM.

3. U3mepenne 06bE€Ma KUIKOCTH U TBEPAOTO TEINA.

4. OnpeneneHUe pa3sMepoB MabIX TE.

5. M3mepeHne temrieparypbsl IpU MOMOIIM >KUIAKOCTHOTO TEPMOMETpPA M JaTUMKa

TEMIEPaTypBhl.
6. IIpoBenenue uccienoBaHus IO IMPOBEPKE TMIIOTE3bI: JAJBHOCTH IOJETA IAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIIE BBICOTA MTyCKa.

Paznen 2. [lepBoHayajibHble CBeleHHUsI 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. ONBITHI, T0KA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrmkeHue vacTtull BeniecTBa. CBsA3b CKOPOCTH JBHKEHUS YaCTHUL C TEMIIEPATypoOil.
bpoyHoBckoe nBmxkenue, nuddys3us. BzanmoneicTBue 4acTHIl BEIIECTBA: MPUTHKCHUE H
OTTaJIKUBAaHUE.

ArperatHble COCTOSIHMS BEILECTBA: CTPOCHME Ta30B, JKHUIKOCTEM M TBEPABIX
(kpuctaminyeckux) Ted. B3auMOCBSI3b MEXKIy CBOWCTBAaMU BEHIECTB B  Pa3HbIX
arperaTHpIX COCTOSHHUAX M HX aTOMHO-MOJIEKYJISApPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenrne OpOyHOBCKOTO JBUKCHHSI.

2. Habmonenue nuddys3un.

3. HaOmronenue siBIeHUN, OOBACHSIOMUXCSA MPUTSIKEHUEM WIM OTTAJIKMBAHUEM

Y4aCTUI[ BEIIECTBA.



Jlabopamophuie padomut u onvimeot.

1. OueHka AuamMeTpa aToMa METOJIOM PSI0B (C UCIOIb30BaHuEM (hoTorpaduii).

2. OnbIThI 1O HAOTIOJEHUIO TETUIOBOTO PACIIMPEHHUSI Ta30B.

3. OnbIThl O OOHAPYKEHUIO AEHUCTBUS CUIT MOJICKYJISIPHOTO TPUTSKECHHUSL.

Paznen 3. /IBuskeHne U B3aUMo/ieiicTBHeE TeJl.

Mexannyeckoe nBUXKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE ABMKEHUE. CKOPOCTD.
Cpennsiga CKOpOCTh IPU HEPABHOMEPHOM JABHM>KEHUU. Pacy€T myTH U BpEMEHU IBUKEHUSL.

SBneHne nHepuUHU. 3aKOH MHEpIMU. B3anMoeiicTBrUe Tell KaK NpUYMHA U3MEHEHUS
CKOpPOCTHU JIBUKEHMS Tell. Macca kak Mepa HHEpTHOCTH Tena. [InoTHOCTh BemecTBa. CBs3b
TJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00hEMA BEIIECTRA.

Cuna kak xapakTepuCTHKa B3aumozehcTBusg Ten. Cuia ynpyroctd U 3akoH ['yka.
N3Mepenne cuibl ¢ MOMONIBI0 TUHAMOMETpA. SIBIIEHUE TATOTEHUS U cuia Tsxecth. Cuna
TSOKECTU Ha JApyrux miaHerax. Bec tema. HeBecomocth. CnoxkeHHUE CHII, HAPABICHHBIX
1o oJHOM npsimoi. PaBHozelicTByomas cui. Cuna TpeHus. TpeHrue CKOJIbKEHUSI U TPEHUE
nokos. TpeHue B Ipupojie U TEXHUKE.

Jemoncmpayuu.

HaGmonenne MexaHU4eCKOTo IBUKEHUS Tea.
N3Mmepenmne cKkopocTy MPSIMOJIMHERHOTO IBUKEHHUS.
HaGmronenue sBieHus HEPIUU.

CpaBHeHUE Macc 10 B3aUMOJICUCTBUIO TEN.
CrnoxeHue cui, HapaBJIEHHBIX IO OJJHON IPSIMOIA.

Jlabopamopnuie padbomwt u onvimeot.

1. OmnpeneneHne CKOPOCTH PABHOMEPHOTO ABUKEHUS (ILIapUKa B )KUAKOCTU, MOJEIU
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).

2. OmpeneneHue CpeaHEl CKOPOCTH CKOJBXEHHsS Opycka WM IIapuka TIo
HAKJIOHHOM IIJIOCKOCTH.

1
2
3
4. Ha6J'IIO,II€HI/IG N3MCHCHUA CKOPOCTU IIPHU B3aUMOJCHCTBUU TEIl.
5
6

Onpenenenue IIOTHOCTU TBEPAOTO TeNA.

4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsHKEHUS (IehopMaIiiy) Py KUHBI
OT MPUWIOKEHHOM CHJIBL.

5. OnbITBl, JEMOHCTPUPYIONIUE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJBXKEHHUS OT Beca
TeJa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. /laBiieHue TBEPABIX TeJl, ;KUIAKOCTEH U Ira30B.

JaBnenue. CrnocoObl YMEHBIIEHUSI W YBEJIMYEHHs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JIaBlIieHUs Ta3za oT 00béma, Temmneparypsl. Ilepenaua maBieHust TBEPIBIMU
TeJaMu, KUIAKOCTAMM ¢ ra3amu. 3akoH [lackans. IlHeBMaTuueckue MalIWHBIL.
3aBUCUMOCTbh JIaBJIICHUSI KUAKOCTU OT TIyOuHBI. ['mMapoctaTuyeckuil mapajiokc.
Coobmatomuecs cocyanl. ['upaBnnyeckue MeXaHu3Mbl.

Atmocepa 3emunm u armochepHoe gaBieHue. l[lpuuuHBI CylIECTBOBaHUS
BO3aylHON 000s0uku 3emiuu. Onsit Toppuuemiu. U3mepenue atMmochepHOro naBiaeHUsI.



3aBUCUMOCTb aTMOC(HEPHOrO JABJIEHUS OT BBICOTHI HaJ ypoBHeM Mops. IIpuGopsl s
U3MEPEHUs aTMOC(EPHOTO AABICHHUS.
JlelicTBUE KUIAKOCTM M Ta3a Ha IOrPYKEHHOE B HUX Telo. BhITamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozgyxomnnaBanue.
Jlemoncmpayuu.

S L S o

~

3aBUCHMOCTb JIaBJICHHS T'a3a OT TEMIIEPATYpPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Fa30M.

Coobmiatomyecst COCy/Ibl.

I'mppasnnyeckuit mnpecc.

[IposiBnenue aericTBrs aTMOCHEPHOTO TABICHUS.

3aBUCUMOCTb BBITAIKUBAIONIEH CUJIBI OT 00bEMA MOTPYKEHHON YacTU Tena U
IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITANIKHUBAIOIIEH CUJIBI BECY BEHITECHEHHOU KUIKOCTH.

VYcnoBue miaBaHus TeN: IUIAaBAHUE WM IOTPYKEHUE TEJI B 3aBUCHUMOCTH OT
COOTHOUIEHHUS MNIOTHOCTEN TEa U KUIKOCTH.

Jlabopamopnuie padomut u onvimeot.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa TOTPYKEHHOU B
JKUJIKOCTh YacTH TeJia.

OrnpenenieHuEe BBITAUIKUBAIOMICH CHIIbI, JTEUCTBYIOIIEH Ha TEJIO, MOTPYXKEHHOE B
JKUJIKOCT.

[IpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOIIECH CHIIbI, JIEMCTBYIOIIEH Ha TEIO B
JKUJIKOCTH, OT MaccChl TeJa.

OMBITHI, JIEMOHCTPUPYIOIINE 3aBHUCHUMOCTh BBLITAJIKMBAIOIIECH CHJIBI,
NEeHUCTBYIOINIECH Ha TEJIO B )KUJKOCTH, OT 00bEMa MOTPYKEHHON B KUJIKOCTh YaCTH
Te€Ja U OT IJIOTHOCTH KUJKOCTH.

KoHnctpynpoBanue apeomerpa M KOHCTPYUPOBAHUE JIOJKU W OINPEACICHHUE €€
rPy30I0ABEMHOCTH.

Paznen 5. PaGora u MOITHOCTL. JHEPrHUs.
Mexanndeckasi pabota. MOITHOCTb.

[IpocTbie MeXaHM3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBeCHs
peruara. [IpuMeHeHHne mpaBuia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBUIIO»
mexanuku. KI1J] mpocteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckasa sHeprusd. Kunerndeckas v nmoTeHIManbHas sHeprud. [IpeBpamienue
OJIHOTO BUJ]a MEXaHUYECKOU SHEPTUU B IPYyTroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXaHHKE.

Jemoncmpayuu.

1.

[Iprmepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomuvt u onvimet.

1.

Onpenenenne pabOTHI CWJIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHHWU Teja TI0
TOPU30HTAIBHOM ITOBEPXHOCTH.

UccnenoBanue yciaoBUil paBHOBECHS pblyara.

N3mepenne K111 HaKIIOHHOM MIIOCKOCTH.



4. M3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU DHEPIUU.
8 KJIACC

Pa3nen 6. TenyioBbIe sIBJICHHUS.

OCHOBHbIE TOJOXEHUSI MOJEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUSI BEIIECTBA.
Macca u pazMepbl aTOMOB U MOJIeKyJl. ONBITHI, MOITBEPKIAIOIINE OCHOBHBIE TOJIOXKEHUS
MOJIEKYISIPHO-KHHETHUECKON TEOPUH.

Mopenun  TBEpAOro, IKUAKOTO W Tra3000pa3HOrTO  COCTOSHUM  BEIIECTBA.
Kpucrammueckue u amopdusie Tena. O0bsICHEHUE CBOMCTB T'a30B, )KUAKOCTEH U TBEPIBIX
TE€J Ha OCHOBE TMOJIOKEHUNU MOJEKYISIPHO--KUHETHUYEeCKOH Teopur. CMauuBaHUE U
KanmwuIsspHbIe siBJIeHUsl. TerioBoe paciupeHue U CkaTue.

Temmneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTHIO TETUIOBOTO JIBM)KCHHUS YaCTHII.
Buytpennsisi sHeprus. CrnocoObl M3MEHEHUsI BHYTPEHHEHW SHEpruu: Tervionepeaada u
coBepleHue padboTel. Buibl Temonepenaun: TeIIONPOBOIHOCTh, KOHBEKIIMS, U3TyYCHUE.

KoanuecTBo TemnoThl. Y IenbHas TENMI0EMKOCTh BelllecTBa. TemIoo0MeH U TEIJIOBOE
paBHOBecue. YpaBHEHHE TerioBoro Oamadca. [lmaBmeHne W OTBEpAEBaHUC
KPUCTAJUTMYECKUX BEIIECTB. YAenbHas TeruioTra IutaBieHusa. I[lapooOpazoBanue u
koHaeHcanus. Mcmapenne. Kunenue. Y nenbHas temioTa mapoodpa3oBaHus. 3aBUCUMOCTh
TEMIIEPATyPhl KUTICHUsI OT aTMOC(EPHOTO AaBIICHUS.

BiaxxnocTs Bo3ayXa.

DHeprus ToIMBa. Y IeJibHas TEIJI0Ta CrOPaHMUSL.

[Tpunnumner padotel TernoBeix Asurarenei KIIJI temmoBoro nBurarens. TerioBbie
JIBUTATEJIN U 3alUTa OKPYXKAIOUIEH CPEIbI.

3aKOH COXpaHEHHMS U IPEBPAILICHUSI SHEPTUM B TETUIOBBIX MTPOIECCaX.

Jemoncmpayuu.

1. HaGmomeHne 6poyHOBCKOTO JIBHYKCHHUS.

2. HaGmonenne nuddys3un.

3. HaGmroneHue siBIeHUM CMauuBaHUS U KaIWIISIPHBIX SBJICHU.

4. HaOmrongeHue TEIIoBOro pacuiupeHus Tel.

5. M3MeHeHue aBiieHWsS Ta3a Tpd H3MEHEHWHM O00BEMa W HarpeBaHWUU WU
OXJIAXKICHHH.

IIpaBuia uamMepeHus TeMIepaTyphl.

Bup! Teruionepenaymn.

OxUutaxkiIeHue Mpy COBEPIICHUHN PaOOThL

HarpeBanwme npu coBepiieHUH paboThl BHCIITHUMHU CHUJIAMHU.
10. CpaBHEHHE TEIUIOEMKOCTEH pa3TUYHBIX BEIIECTB.

11. HaOmrogeHne KumeHusI.

L o N o

12. HaGro1eHre MOCTOSHCTBA TEMIICPATYPhI IIPH TUTABICHUH.

13. Moienu TeIIOBEIX IBUTATEIIEH.

Jlabopamopnwie pabomuvt u onvimeot.

1. OmnBITHI 110 OOHAPYKEHUIO TEHCTBUS CUJT MOJIEKYJIIPHOTO IPUTSIKCHUS.



2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAIIIOB IOBAPEHHOM COJIM WJIM caxapa.
3. OnpITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH U TBEPABIX
TEN.
4. OnpenerneHue AaBICHUS BO3AyXa B OaJTIOHE HITPUIIA.
OMNBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIABJICHHUs BO31yXa OT €ro o0béma u
HarpeBaHus WIN OXJIAXKICHUS.

6. IlpoBepka rumnoTe3bl JMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA >XUIKOCTU B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

7. HaGmonenue  u3MEHEHMs] BHYTPEHHEM  JHEprud Tela B pe3yJbrare
TEIJIonepe1aun U paboThl BHEIITHUX CHIL.

8. HccnenoBanue siBIeHHsI TEIUIOOOMEHA MPU CMEINIUBAHUM XOJIOJHOW M Topsiueit
BO/IbI.

9. OmnpenesneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPHU TETUIOOOMEHE C
HarpeThIM METAJUIMYECKUM LHJIMHIPOM.

10. OnpeaeneHue yAaeabHON TEIMITOEMKOCTH BEIIIECTBA.

11. MccnenoBanue npoiiecca UCIapeHusl.

12. OnpeaeneHne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

13. OnpeaeneHue yaeabHOM TeTUIOTHI MIJIaBJICHUS JIbJA.

Pa3jen 7. DiiekTpuYeCKHe M MATHUTHBIE SIBJIEHUSI.

Onektpuzauuss Ted. JIBa pojga  3IeKTpUuYecKuX 3apsaoB.  B3ammopnelictBue
3apsbKeHHBIX Tell. 3akoH KysoHa (3aBUCMMOCTB CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUS MEXKTY TEIaMu ).

Onektpuueckoe mone. Hanpssk€HHOCTh — 3iekTpuueckoro  mnons.  [IpuHnmn
CYIEPIO3ULIMU IIEKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu »siekTpuueckux 3apsAioB. OJIEMEHTApHBIA  BJIEKTPUYECKUH  3apsii.
Crpoenue aroma. IIpoBOOHUKM W JUANEKTPUKH. 3aKOH COXPAHEHHUS JIIEKTPUYECKOIO
3apsna.

DJIEKTPUUYECKUM TOK. YCJIOBHUSI CYILIECTBOBAHUS AJIEKTPUYECKOr0 TOKa. MCTOUHMKH
MOCTOSIHHOTO ~ TOKa. JIeHCTBHUS  BJIEKTPUYECKOrOo TOKa (TEIJIOBOE, XHUMHYECKOE,
MAarHuTHOE). DIEKTPUUYECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckas nenb. Cuiia Toka. JiekTpuueckoe HampsikeHue. CompoTUBIICHHE
MPOBOJHUKA. YJEIbHOE CONPOTHBJIEHHE BellecTBa. 3akoH OMa Uil y4yacTKa LEMH.
[TocnenoBaTenpHOE U ApaLIENbHOE COSAUHEHNE IPOBOIHUKOB.

PaboTta 1 MOIIHOCTH AJEKTPHIECKOTO TOKa. 3akoH JIxoynsa—JIeHma. DieKkTpudeckue
IIEMU ¥ TOTPEOUTENN ANEKTPUIECKOM dHepTuH B ObITy. KOopoTKO€e 3amMbIKaHuE.

[TocTostHHBIE MarHuThL. B3auMoaencTBrE MOCTOSHHBIX MATHUTOB. MAarHuTHOE MOJIE.
MarautHoe T1oie 3eMJIM M €ro 3HaueHWe I Ku3HU Ha 3emie. OmbIT Ipcrena.
MarauTHoe MOJe S3JIEKTPUUYECKOro TOKa. lIpuMeHeHHe 3IEeKTPOMAarHMTOB B TEXHUKE.
JlelicTBME€ MArHUTHOTO MOJISI Ha MPOBOAHUK C TOKOM. OJIEKTPOABUTATENb MOCTOSHHOIO
TOKa. MICroJIb30BaHUE 3JIEKTPOABUTATENIEN B TEXHUUECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.



Onbrtel @apanes. SIBneHue 3ieKTpOMarHUTHOW WHAYyKIMHM. [IpaBuno Jlenna.
OnexrporenepaTop. CrocoObl MONyUYEHUsl SJIEKTPUUYECKON IHEPruu. DNEKTPOCTAaHLIUHU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.
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25.

DIeKTpu3anus Ted.

JIBa posia SIEKTPUUYECKHX 3aPSAIOB U B3aUMOJEHCTBUE 3apSKEHHBIX TEJ.
Y CTpONCTBO U IEUCTBUE HIIEKTPOCKOIIA.

DIEeKTpOoCTaTUYECKass UHAYKIIHS.

3aKOH COXPAHEHUS ANEKTPUUECKHUX 3aPSI0B.

[IpoBOAHUKH U TUIIEKTPUKH.

MoaennpoBaHUe CUIIOBBIX TUHUN SJIEKTPUUECKOTO TTOJISL.

McTOYHMKY TOCTOSIHHOTO TOKA.

JIelicTBYS 3JIEKTPUYECKOr 0 TOKA.

. DNEKTPUYECKUH TOK B XKHUJKOCTH.

. I'a30BBbIi1 pazps.

. I3MepeHue cuiibl Toka aMIepMeTpoM.

. I3MepeHue 2JIeKTpUIEeCKOro HAPSIAKEHHUS BOJIBTMETPOM.

. PeocTaT u marasuH COnpoTUBICHUM.

. B3aumoieiicTBHE ITOCTOSTHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUs MOJTOCOB MarHuTa.
. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

. OnwIT Opcrena.

. MarnuTHoe 1oJjie ToKa. DJIeKTPOMarHur.

. JleiicTBHE€ MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

. DNEKTPOJBUTATEIb IOCTOSTHHOT'O TOKA.

. UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON MHTYKIHAH.

. OnbiTel Dapajes.

. 3aBUCHMOCTh ~ HAllpaBJICHWs  MHAYKIMOHHOTO TOKa OT  YCIOBHM  €ro

BO3HUKHOBEHUSI.
DIIEKTPOTreHEPaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomwt u onvimeot.

1.

o Uk w N

OnpITel 1O HAONIOACHWIO  DJICKTpU3AIlMd  TeI  HWHIAYKIHEH ©  TpH
COTIPHKOCHOBCHHH.

HccnenoBanue IeHCTBUS JICKTPUICCKOTO MOJIS HA TIPOBOTHUKH M IUAJICKTPUKH.
COopka 1 mpoBepKa pabOThI JSKTPUUSCKOH IETTH MOCTOSHHOTO TOKA.

N3mepenue u peryImpoBaHUe CHIIBI TOKA.

N3mepenue u perympoBaHue HAPSHKCHHMS.

HccnenoBanne 3aBUCMMOCTH  CHJIBI  TOKA, HAYIIETO 4Yepe3 pPE3UCTop, OT
COTIPOTHBIICHUS PE3UCTOPA U HAINPSDKCHHS HA PE3UCTOPE.

ONBITEL, JEMOHCTPHPYIONIAE 3aBUCUMOCTH 3JEKTPUUYSCKOTO COMNPOTHUBICHUS
IIPOBOJIHUKA OT €0 JIJTMHBI, IUIOMIA/IN ITOIIEPEYHOr0 CEUYCHUS H MaTepHaIa.



8. IIpoBepka mpaBuiia CI0KEHUS HANIPSKEHUM ITPU NIOCJIEI0BATEIBHOM COEITMHEHUHN
JIBYX PE€3UCTOPOB.

9. IIpoBepka nmpaBuiia [ CUIIBI TOKA IIPU MTAPAJUIEIIBHOM COCIUHEHUU PE3UCTOPOB.

10. Onpenenenue padoOThI AJIEKTPUUECKOT0 TOKA, UAYILErO YEPE3 PE3UCTOP.

11. OnpeneneHne MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEIAEMON Ha PE3UCTOPE.

12. UccenoBanne 3aBUCUMOCTH CWJIBI TOKa, UAYLIErO 4Yepe3 JIAMIIOYKY, OT
HaIIpsKEHUS Ha HEW.

13. Onpenenenue KIIJ[ HarpeBaTens.

14. MccnenoBaHre MArHUTHOTO B3aUMOJIEHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MarHWTHOTO MOJISi MOCTOSSHHBIX MAarHUTOB MPHU UX OOBbEIMHEHUH U
pa3aeleHNN.

16. MccnenoBanue IEUCTBUS DJIEKTPUUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aMMOJIEHCTBUSA KAaTYIIKHU C
TOKOM M MAarHUTa OT CUJIbI TOKA U HAIIPaBJICHMS TOKA B KaTYIIIKE.

18. I3yueHue 1ecTBUSL MATHUTHOTIO MOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u n3ydeHue paboThl 3J1€KTPOABUraTEIS.

20. M3mepenue KII/ asexkTpoaBUraTesibHOM yCTaHOBKH.

21. OOBITBl [0  WCCIEOBAHUIO  SIBIIGHHUSI  DJIEKTPOMAarHUTHOM  MHIYKLHHU:
UCCJIEOBAaHNE U3MEHEHHI 3HaUYCHUS U HAlIPaBJIECHUS MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuuyeckue siBJIeHUsI.

Mexannueckoe  ABwkeHue.  MarepuanpHas — Touka.  Cucrema  OoTcu€Ta.
OTHOCUTENBPHOCTh MEXaHUUYECKOTO JABUKEHHS. PaBHOMEpHOE NPSIMOJIMHENHOE JIBUKEHHE.
HepaBHomepHoe npsiMonuHeliHOe ABuxkeHne. CpelHssi 1 MTHOBEHHAsi CKOPOCTh Teja IpH
HEPAaBHOMEPHOM JIBU>KCHUHU.

Yckopenne. PaBHOyckopeHHOE mNpsiMONMHEHOE ABMxkeHUe. CBOOOTHOE MajJieHueE.
OnpiThl ["anues.

PaBHOMepHOE ABMKEHME IO OKpYKHOCTH. [lepros n yactoTa obpamenus. JInaeitHas
U yIJIOBas CKOpPOCTH. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

IlepBriii 3akoH Hprorona. Bropoir 3akon Hserorona. Tperuit 3axkoH Hprorona.
[IpyrHIMII Cyneprno3uuu Cui.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHUS CKOJIbKEHHUS, CUJla TPEHUs
MIOKOsI, APYTHE BUIBI TPEHUS.

Cunia TSKEeCTH U 3aKOH BCEMHPHOIO TATOTEHUA. Y CKOpEHHE CBOOOIHOTO MaJEHUS.
JIBrxenne maHer BOKpyr Connua. IlepBas kocmuueckas ckopocTs. HeBecomocTh u
MEepErpy3KHU.

PaBHOBecre maTepuanbHOM TOUKH. AOCOIIOTHO TBEP0E Tesio. PaBHOBecHue TBEPIOTO
TeJla C 3aKPEIIEHHON OChI0 BpauleHus. MoMeHT cuibl. LIeHTp TskecTu.

Nmnynsc Tena. HM3meHenuwe wumnynbsca. MMnynsec cuibl. 3aKOH COXpaHEHUS
MMIyJibCca. PeakTHBHOE IBUKEHHUE.



Mexanudeckass pabora U MOIIHOCTh. Pa0oTa cui TAXKECTH, yNpyrocTd, TPEHHS.
Cas3b sHepruu U pabotsl. [loTeHnnanbHas sHEPrus Tena, NOAHITOrO HaJ MOBEPXHOCTHIO
3emud. [loTeHumanbHas sHeprus cxarou npyxuHbel. Kunernueckas sHeprus. Teopema o
KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUSI MEXAHUYECKON DHEPTUH.

Jlemoncmpayuu.

1.
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10.
11.
12.
13.
14.
15.
16.

HaGmioneHne MeEXaHMYECKOrO JIBMJKEHHUS Tella OTHOCUTENBHO Pa3HBIX Tel
OTCU€Ta.

CpaBHeHue TMyTed M TPAEGKTOpPUMA JBHXKEHUS OJHOTO U TOrO K€ TeJa
OTHOCHUTEIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHre CKOpoCTU U YCKOPEHUS MPSAMOJIUHEHHOTO IBUKEHUSI.

HccnenoBanne npru3HakoB PaBHOYCKOPEHHOTO JIBUKEHUSI.

HaGmronenue nBU>KEHUs Tena 1Mo OKPYKHOCTH.

HaGmionenne MeXxaHWYECKMX SIBJICHHM, MPOUCXOIALUIMX B CHUCTEME OTCYETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHHHM OTHOCHUTEIBHO
KaOuHeTa QU3HKH.

3aBUCUMOCTb YCKOPEHUS TeJla OT MACChl TeJia U JIEHCTBYIOIICH Ha HEro CUJIbI.
HaGmronenue paBeHCcTBa CUIT ITPU B3aUMOJICHCTBUU TETI.

N3menenue Beca Tea Mpu YCKOPEHHOM JIBHXKEHUU.

[lepenaua umnynbca Npy B3aUMOJEHCTBUU Tell.

[IpeobpazoBaHus S3HEPTUHU NPU B3aUMOICHCTBUH TeJl.

CoxpaHeHHe UMITyJIbCa IIPH HEYTIPYTOM B3aUMO/ECHCTBUY.

CoxpaHeHue UMILyJIbca Ipu aOCONIOTHO YIIPYTOM B3aUMOICHCTBHHM.

HabmnroneHnne peakTHBHOTO IBUYKEHHUSL.

CoxpaHeHHe MEXaHUYEeCKOW IHEPIUH IPU CBOOOHOM A ICHUM.

CoxpaHeHMe MEXaHMYECKOM HSHEpruM IpU JBWKEHUM Teja MOoJ JeiicTBUEM
HPY>KUHBI.

Jlabopamopnuie padbomut u onvimeot.

1.

KoHcTpyupoBanue TpakTa /Uil pa3roHa U JalbHEHIIIET0 PAaBHOMEPHOTO IBUXKEHUS
[IapUKa WU TEIEXKKU.

Omnpenenenue cpeaHel CKOPOCTU CKOJIBKEHUS OpyCKa WU JBUIKEHUS IIApUKa 110
HAKJIOHHOM IIJIOCKOCTH.

Ornpenenenue yCKOpeHUs Tela MpU PaBHOYCKOPEHHOM JBHKEHHUH 1O HAKIOHHOU
IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITYTH OT BPEMEHH MPHU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka rumoTtes3bl: €CIM NPU PABHOYCKOPEHHOM JBMKEHUM 0€3 HadallbHOU
CKOPOCTH TYTH OTHOCSTCS KaK PsiJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
IPOMEXKYTKH BPEMEHU OJIUHAKOBBI.

NccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJIBXEHHUS OT CUJIbl HOPMAJIbHOTO
JABIICHUSL.

Omnpenenenue ko3 PuMeHTa TPeHUsI CKOJIbKEHUS.



8. OmnpeneseHne KECTKOCTH MPYKHUHBI.

9. Ompenenenve pabOTbl CUJIBl TPEHUS NPU PABHOMEPHOM JBMKEHUHM Tella IO
TOPU30HTAILHOM ITOBEPXHOCTH.

10. OnpesenieHne paboThl CHIIbI YIPYTOCTH MPU MOABEME I'py3a C HUCIOIb30BAHUEM
HEMOJIBYKHOT'O U MOJABM>KHOTO OJIOKOB.
11. 3y4deHune 3aKk0Ha COXPAHEHHUsSI SHEPTUH.
Pa3nen 9. Mexannuyeckue KoJieOaHUs U BOJHBI.
KonebarensHoe nBmwxkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJeOAHUW: MEPHO/I,
4acToTa, aMIuMTyaa. MareMaTuyecKui U NPy KUHHBIN MasTHUKU. [IpeBpalenue saepruu
npu KoJieOaTeIbHOM JIBUKEHUU.
3aryxaromue koneOanus. BpiHykneHHble KoneOanus. Pezonanc. Mexanuueckue
BOJIHBL. CBOMCTBa MeXaHMYeCKUX BOJH. [IpomonibHblE M momnepeyHble BOJIHBL. JlMHA
BOJIHBI U CKOPOCTHh €€ pacrnpocTpaHEHUs. MeXaHMYecKue BOJHBI B TBEPIAOM TEJE,
CEHCMUYECKUE BOJIHBI.
3Byk. I'pomkocth 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. WHPpa3Byk u
yJIBTPa3BYK.
Jlemoncmpayuu.
1. HaOmroneHue koiebaHuii TeJ Mo AMCTBUEM CHIIBI TSDKECTU U CHITBI YITPYTOCTH.
2. HaGmonenue konebaHuii rpy3a Ha HUTU U Ha MPY>KUHE.
3. HabGmropenue BBIHYXIEHHBIX KOJIEOAHUI U pe30HAHCA.
4. PacrnipocTpaHeHue IpOo0JIbHBIX U MONEPEYHbIX BOJIH (Ha MOJIETN).
5. HaGmronenue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
6. AKyCTHYECKUI PE30HAaHC.
Jlabopamopnuie padomut u onvimot.
1. OmnpeneneHue 4acTOTHI M MEPHO/Ia KOJIeOaHUN MATEMATHIECKOTO MAasITHHUKA.
2. OmpeneneHre 4acTOTHI U Meproaa KoJeOaHu MPy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TEpHOJa KOJieOaHUM MOABEIICHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTHU.

4. HccnenoBaHue 3aBHCUMOCTH IepHoAa KoneOaHUM MPYKUHHOTO MasiTHUKA OT
MaccChl Ipy3a.

5. IIpoBepka HE3aBUCHMOCTHU MepHoja KojeOaHUi Irpy3a, IOJBEIICHHOTO K HUTH, OT
MaccChl Ipy3a.

6. OIBITHI, TEMOHCTPUPYIOLINE 3aBUCHMOCTH Mepuojia KojeOaHUN MpPYyKMHHOTO
MasiTHUKA OT MAaccChl Ipy3a U )KECTKOCTU NPYKHUHBI.

7. W3mepenue yckopeHHsi CBOOOAHOIO MaeHUs.

Pa3gen 10. DiiekTpoMarHuTHoe 1oJie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI.

DNeKTpOMarHuTHOE oJIe. DneKTpoOMarHuTHbIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX  BOJH. Illkama  »1eKTpOMarHUTHBIX  BOJH. lMcmonb3oBaHue

3JIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBA3H.
DiekTpoMaruuTHas rpupoja ceera. CKopocTs cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpauuu.



1. CBOMCTBA AIEKTPOMATHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamophuie padomuvt u onvimeot.

1. W3yudeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIILI0O MOOMIBHOTO TesnedoHa.

Pa3nen 11. CBeToBbBI€ SIBJIEHUS.

JIlyueBag mopxenb cBera. Mcroynuku cseta. lIpsaMonnHeEHOe paclpocTpaHeHue
ceera. 3armenuss ConmuHuma u Jlywel. Otpaxenue cBeta. Ilmockoe 3epkano. 3akoH
OTpaXEHUs CBETA.

[Ipenomnenune cBeta. 3aKOH MpeOMIICHUS cBeTa. [loHOE BHYTpEHHEE OTpaKCHHUE
cBeTa. Mcrnonb30BaHUE MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox nydeid B nuH3e. OnTuyeckas cucrema Qoroamnmnapara, MUKpPOCKOINa U
Teneckona. ['1a3 kak ontuyueckas cucrema. biim3opykocTh U JadbHO30PKOCTb.

Paznoxxenne Oenoro cBera B criekTp. OnbiThl HetoToHa. ClioxkeHue CIeKTpabHBIX
uBeToB. Jlucnepcus cBera.

Jemoncmpayuu.

[IpssmosHEHHOE pacpOCTpaHEHUE CBETA.

OTtpakeHue cBera.

[Tonmyuenue n3o0pakeHHit B IJIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKaJiax.
[Ipenomnenue crera.

Onrtryeckuil CBETOBO/I.

Xon iydelt B cobuparoIiei JTnuH3e.

XoJ Jiyyel B paCCEUBAIOIIEH JIMH3E.

[Tony4yenue n3o0pakeHnil ¢ TOMOIIBIO JIMH3.

[Tpuniun nevictBus poroanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Monens riaza.

11. PaznoxxeHue 0eoro cBeTa B CIIEKTP.

12. [lomydenue 6enoro cBeTa mpH CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padomut u onvimot.

1. HccnenoBaHue 3aBUCUMOCTH yTJIa OTPAYKEHUSI CBETOBOTO Jyda OT yrJla IaJICHHUS.
2. M3zyuyenme xapakTepUCTHK U300paKEHUS IPEAMETA B TUIOCKOM 3€pKaje.

3. HccrmemoBanue 3aBUCMMOCTH yrja IPEJIIOMIICHHS CBETOBOIO Jy4ya OT yIJia
[1aJICHUS] HA TPAHULE «BO3AYX—CTEKIIO».

[TomyueHnne n300pakeHHH ¢ TOMOIIBIO COOMPAFOITICH JIMH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHHSI U ONITHYECKOW CHITBI COOMPATOIICH JTUH3HI.
OMBITHI 110 PA3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.

OnBITH IO BOCTIPUATHIO IBETA MPEIMETOB TP X HAOIIOICHUH Yepe3 1BETOBbIC
(bUIABTPHL.

Pasznen 12. KBanToBbI€e IBJeHHUS.

Onbitet  Pesepdopna u miianerapHas wmonenbs aroma. Mogens aroma bopa.
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Hcnyckanue u noriomnieHue ceeta aroMoM. KBanTel. JInHeHYaThie CIIEKTPHI.



PanunoaktuBHOCTh. Anbda-, Oeta- U ramma-usnydeHus. CTpoeHHe aTOMHOIO sipa.
Hyxnonnas mozens atomHoro sapa. M3oromnsl. PagnoaktuBHble npeBpamieHus. [lepuon
IIOJTypacIiajia aTOMHBIX SAEP.

SAnepHble peakuuy. 3aKOHBI COXPAHEHMS 3apsJ0BOTO U MAacCOBOI'O YMCEN. DHEPrus
CBA3U aTOMHBIX saep. CBsA3bp Macchl M JHEpruu. Peakiuu cUHTE3a W JIEJICHUS SIEp.
Ncrounuku sueprun CosHIA U 3BE3].

SnepHas sHepreTuka. J[encTBusa paaAuOaKTUBHBIX U3JIYYECHHUM Ha )KUBbIE OPTaHU3MBI.

Jlemoncmpayuu.

1. CHexTpel U31y4EHHUS U MOTJIOMIEHUS.

2. CnekTpsbl pa3nu4HbIX ra30B.

3. Conextp BogOpoO/IA.

4. HaGmronenue TpekoB B kamepe Buiibcona.

5. Pabota cuérunka HOHU3UPYIOLIUX U3ITyYEHUH.

6. Perucrtpanus uzmydeHus: IpUpOIHBIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamopnuie padomut u onvimeot.

1. HaOmro/ieHre CIUTONIHBIX ¥ TUHEHYATHIX CIIEKTPOB U3TyUYCHUS.

2. HccnenoBanue TpeKoB: U3MEPEHUE YHEPTUU YACTHIIBI IO TOPMO3HOMY ITYTH (110

dotorpadusam).

3. U3mepenue panuoakTuBHOTrO (hOHA.

IToBTOpUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpUTETHEHO--0000MIAIONIMI MOAYIL MpeAHA3HAYEH /JIA CHCTeMAaTH3alluud |
000011IeHHsT TPEMETHOTO COJIEP)KaHUS M OIbITa JESITeNbHOCTH, MPUOOPETEHHOTO MpU
U3y4eHHH BCEro Kypca (U3MKHA, a TakkKe [ TOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMEHY MO (U3MKE I 00y4Yarouuxcsi, BBIOPABIINX STOT Y4eOHBIN
pEIMET.

IIpy wu3yyeHUHM [AHHOTO MOAYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUIbI
JESTEIbHOCTH, HAa OCHOBE KOTOPBIX OOECIIEYMBACTCS JOCTHKCHHE MPEIMETHBIX U
MeTaIpeaMETHBIX IJIaHUPYEMBIX pe3yabTaTOB oOy4eHwus, dbopmupyetcs

€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOCHHUE HAYYHBIX METOA0B UCCIIEA0BAHUS ABICHUN
MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSAMU OOBICHITH PU3NUECKUE SBICHUS, IIPUM CHSIS
MOJyYCHHBIE 3HAHMS, PEIIATh 3a/1a4l, B TOM YUCJIE KQUECTBEHHBIE U SKCIIEPUMEHTAJIBHBIE.

[IprHIMIIMANBHO AEATENBHOCTHBIA XapaKTep JaHHOTO pa3jena peaanus3yercs 3a CYET
TOT0, YTO OOYyUaIOUINECs BBIOJIHAIOT 3a/1aHus, B KOTOPBIX UM IpejIaraercs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUI pPAcClO3HABATh U HAYYHO OOBICHATH (PU3NUYECKUE
SIBJIEHUSI B OKPY’KAIOLIEH NPUPOJIE U TOBCETHEBHOM )KU3HMU;

MCITIOJIb30BaTh HAyYHBIE METObI UCCIAEAOBAHUS (PU3UUECKUX SBIICHUI, B TOM YHCIIE
JUISl IPOBEPKHU THUIIOTE3 U MOIYYEHHS TEOPETUYECKUX BBIBOJOB;

OOBSCHATh HAay4YHbIE OCHOBBI HamOoOJee BaXXHBIX JOCTH)KCHHUNM COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEDP, IPAKTUYECKOTO HCIOJIb30BAHUS PA3JIWYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAIICHUS W COXPAHEHHsI BCEX M3BECTHBIX BHUIOB
SHEPIHUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOTI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30BAHUSA
IIporpamma cocTaBijieHa B COOTBETCTBHHU € MPOrPaMMOii BOCIMTAHUS IIKOJIBI.
N3yuenue ¢(u3uku Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAMNpPaBIECHO Ha
JOCTH)KCHHWE JIMYHOCTHBIX, METANpeAMETHBIX W MPEeIMETHBIX 00pa30BaTeIbHBIX
pe3yabTaTOB.
B pesynbraTe uzyueHus (U3MKM HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS Y
oOyyaroierocst 0ynyT chopMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3YyJIbTAaThl B YACTHU:
e 1) mMaTpMOTHYECKOT0 BOCTIMTAHUSA:
e — TMpOSBICHUE HWHTEpECa K HMCTOPUU U  COBPEMEHHOMY COCTOSTHUIO POCCHICKOMN
du3ndIecKol HAyKH,
e — IICHHOCTHOE OTHOIIIEHUE K JOCTHKCHHUSIM POCCHICKHUX YIEHBIX--(DU3UKOB;
e 2) rpakIaHCKOI0 M JyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

e — TOTOBHOCTh K aKTHBHOMY Yy4YaCTHIO B OOCYXJEHMH OOILECTBEHHO 3HAUMMBIX H
ATUYECKUX TMpOoOJeM, CBSI3aHHBIX C TMPAKTHUYECKUM TNPUMEHEHHEM JOCTHKEHUU
bu3uKy;

e — OCO3HAHME BaKHOCTH MOPAIbHO--3THYECKUX IPHUHIIMIIOB B AE€SITEIBHOCTH YIEHOTO;

e 3)ICTETHYECKOr0 BOCIIUTAHUS:

e — BOCIHpPHUATHE OCTETHYECKUX KAdeCTB (DU3UUECKON HaAyKM: €€ TapMOHHYHOTO
HIOCTPOEHHS, CTPOIOCTH, TOYHOCTH, TAKOHUIHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMSI:

e — OCO3HaHMWE LIEHHOCTH (PU3NYECKOW HAyKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MUPa, OCHOBBI PA3BUTHS TEXHOJIOTHH, BaXKHEHIIIEH COCTaBISAIONIEH KYIbTYpHI;

e — Dpa3BUTHE HAyYHOW JIOOO3HATENLHOCTH, WHTEpPEca K HCCIEI0BATEIBCKOM
JEeSTeNbHOCTH;

e 5) popMupoBaHus KyJIbTYPbI 310POBbsI H SMOIHOHAJIBLHOTO (JIATOTIOTY YHSI:

e — OCO3HaHHWE IIeHHOCTH Oe3omacHOoro o0pa3a JKU3HM B  COBPEMEHHOM

TEXHOJIOTHYECKOM MHpE, BaXKHOCTHU TpaBUIl 0€30TMAaCHOTO MOBEJEHUSI HAa TPAHCIIOPTE,
Ha JIOpOTax, ¢ SJEKTPUUYECCKUM U TETNIOBBIM 000PYJOBAaHUEM B JJOMAIITHUX yCIOBUSX;

e — chOpMHPOBAHHOCTH HaBbIKAa pediieKCHu, MpU3HAHWE CBOETO MpaBa Ha OMMUOKY U
TaKOTO € MpaBa y APyroro 4eyioBeKa;

e 6) TPyZ10BOr0 BOCIUTAHMSA:

e — AaKTUBHOE YYacTU€ B PEHICHUUM NPAKTHUYECKUX 3anad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHU3aIi, TOpoja, Kpas) TEXHOJOTWYECKOW W COIHAIbHOM
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIEC ¥ (PU3NUECKUX 3HAHUIA;

e — MHTEpPEC K MPAKTHUECKOMY H3yUEHHUIO MPOPECCUl, CBI3AHHBIX C (PU3HUKOI;

e 7)3K0JOTHYECKOT0 BOCTUTAHMSA:

e — OpHUEHTAIMS HA MpPUMEHEHHE (U3UYECKUX 3HAHWM NI peuieHus 3ajad B 00JacTu
OKpPYXAaWIIEH Cpenbl, IUIAHUPOBAHHUS TMOCTYNIKOB M OLEHKH HMX BO3MOXHBIX
MOCJICICTBUI JIJIsI OKPY’KAIOIIEN CPEbI;



e — OCO3HaAHUE IM00ATBHOI0 XapakTepa 3KOJOTHYECKUX NPo0JIeM U yTel UX PEILICHUS;

o 8) amanTanum K U3MEHSIIOUIUMCS YCJIOBUSM CONMAIBLHON M MPUPOTHOM Cpebl:

e — NOTPEOHOCTH BO B3aMMOJECHCTBUU MPHU BHINOJHEHUU HCCIEIOBAHUNA U MPOEKTOB
(u3nUecKoi HaPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JPYTHX;

e — IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO ACSITETbHOCTD;

e — nOTpPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YuCie (GOPMYIUPOBATH UIEH,
MOHSTHS, TUIIOTE3bI O (PUINYECKUX OOBEKTAX U SBICHUSX;

e — OCO3HaHHE Je(UIIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B oO0JacTu
buzuKy;

e — [JJAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3HMUYECKUX 3HAHMIA

e — CTpEMJICHHWE aHAJIM3UPOBATh U BBIABIATH B3aWMOCBSI3U TNPUPOJBI, OOIIECTBA U
HSKOHOMMKH, B TOM YUCJIE C UCIOJIb30BaHUEM (QU3HUECKUX 3HAHUIA;

e — OILICHKA CBOMX JIEUCTBHI C y4€TOM BIIMSHHUS Ha OKPY’KAIOIIYIO CPENy, BO3MOXKHBIX
rJI00QJIBHBIX MOCIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOCHHS TpOrpaMMbl MO (PU3MKE Ha YpPOBHE OCHOBHOT'O OOIIETO
oOpaszoBanus y oOydaromierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe Pe3yJibTaThl,
BKJTIOYAOIINE TI03HABATEIbHBIC YHUBEPCATbHBIC YYeOHBIC JNCHCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCaJIbHBIC YIeOHBIC IEHCTBUS, PETYISATHBHBIC YHHUBEPCAIbHBIC YICOHbIC IEHCTBUSI.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUSA

ba3oBble JJoruyeckue JelcTBUS:

¢ BBISIBJISITh M XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHUN);

e YCTAHABJIMBATh CYIICCTBCHHBIM TMpHU3HAK KIacCU(HUKAIIUA, OCHOBAHUS  JJIS
000011IeHNs ¥ CpaBHEHUS,

¢ BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTpuUBaeMbIX (pakTax, JaHHBIX
Y HaOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMUCCKUM SIBJICHUSM;

* BBISIBJISITh IIPUYNHHO--CJICJCTBEHHBIC CBS3W IPHU M3YYEHUU (PU3MUCCKUX SBICHHA U
MPOIECCOB, J€JIaTh BBIBOJIbI C HCIOJIB30BAaHUEM JICAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEHHUH, BBIJIBUTATh THUITIOTE3bI O B3aUMOCBS3IX (PU3HYECCKUX BEITUYNH;

¢ CAMOCTOSITCIBHO BBIOMpPATh CHOCOO perieHus y4eOHOW (QuU3HUecKol 3amadu
(cpaBHEHHE HECKOJIBKHX BApHUAHTOB PEIICHUS, BRIOOP HambOOjIee MOIXOMAIICTO C
y4ETOM CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarebCKue 1eCTBUA.

¢ ICTIOJTb30BaTh BOMPOCHI KaK UCCIIEA0BATEIHLCKIUN HMHCTPYMEHT IMO3HAHMUS;

¢ IPOBOJAUTH II0 CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN
(bU3NYECKUN KCIIEPUMEHT, HEOOIBIIIOE UCCIeIoBaHNEe (PU3UUECKOTO SBICHUS;



e OLICHUBATh HA TPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMALINIO, TOTYUYECHHYIO B XOJI€
WCCIIEIOBAHUSI WIIH DKCIIEPUMEHTA;

e CaMOCTOSITENILHO  (OPMYJIUPOBAaTh OOOOIIEHUST U BBIBOJBI IO pe3yJbTaTaM
MPOBEJAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHUS;

« IPOTHO3UPOBATh BO3MOXHOE JajbHEHIee pa3BUTHE (PU3NUECKUX TPOIIECCOB, a
TaK)K€ BBIJIBUTaTh MPEANOIOXKEHUS 00 HMX pPa3BUTHU B HOBBIX YCJIOBUAX U
KOHTEKCTaXx.

Pab6ora ¢ undpopmanmeii:

e IPUMEHSTh Pa3JIMUHbIE METOJbl, HHCTPYMEHThI U 3alpPOChl MPHU MOUCKE U OTOOpE
uHQOpMalMK WU JAHHBIX C Y4€TOM TMPEJIOKEHHOW Yy4eOHOW Qu3nueckoi
3a/1auu;

e AaHAIM3UPOBATh, CHUCTEMATU3UPOBATh U  UHTEPOPETUPOBATH  WH(OpPMAIHIO
Pa3IUYHBIX BUJOB U (hOPM TIpEACTaBICHNUS,

e CAMOCTOSITEJIbHO BBHIOMpaTh ONTHUMAIbHYIO (hopMy mpencTaBieHuss nHGOpMALUU U
WJUTFOCTPUPOBATH PEIIaeMble 3a/1a41 HECIIOKHBIMU CXeMaMH, TuarpaMMamMu, HHON
rpaduKoi U X KOMOMHAITUSIMH.

KoMMyHuKaTHBHBIE YHHBEpPCcAIbHbIE YUeOHbIE TeCTBUS:

eB XO0/Ic OOCYXJIEHHMsI Yy4eOHOro marepuana, pe3yJbTaToB Ja0OpaTOpPHBIX paboT H
IIPOCKTOB 3aJI1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIa€MOW TEMbI M BBICKA3bIBATh
Ujied, HalleJIEHHbIE Ha pelIeHUE 3a7aud U MOoJJepKaHhe OJaroxenareaIbHOCTH
OOIIEHN,;

¢ COTMIOCTABJISITh CBOM CYXKJIECHHUS C CYXICHHSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
0OHapy’KUBaTh Pa3InuUe U CXOACTBO MO3UIIHIA;

e BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

¢ yOJIMYHO TIPEJCTABISATH PE3YIbTAThl  BBIMIOJHEHHOTO (DPU3WYECKOTO  OIMBITA
(9KCIIEpUMEHTa, UCCIICIOBAHUS, MIPOCKTA);

e IOHUMATh U KCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON U MHAMBUAYAJIbHON pabOThI
P PEIICHUN KOHKPETHOU (Pu3nIecKoit mpoOIeMBbl;

e IPUHUMATh 1€ COBMECTHOM IEATENbHOCTU, OpPraHW30BBIBATH JIEUCTBUSA MO €€
JTOCTIDKEHUIO: PaclpenelisiTh pPOJH, OOCYXJaTh TMPOIECChl W  Pe3yJbTaTh
COBMECTHOM pabOTHI, 000011aTh MHCHHUSI HECKOJIBKUX JTFOJICH;

* BBITIOJTHSITH CBOIO YacTh PabOTHI, JOCTUTas Ka4YeCTBEHHOTO pe3yjbTaTa Mo CBOEMY
HATIPABJICHUIO U KOOPAMHUPYS CBOU JEHCTBUSA C IPYTUMH YJICHAMU KOMaH/IbI,

¢ OI[CHWBAaTh KA4eCTBO CBOEr0 BKJIaJa B OOMMIA TPOMYKT TIO KPHUTEPHUSIM,
CaMOCTOATEIHLHO C(OPMYIHMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUA.

PeryasiTuBHbIC YHUBepPcaJbHbIe Y4eOHbIE 1eHCTBUA
Camoopranusanus:

e BBISIBJISITh MPOOJIEMBbI B KU3HEHHBIX M YYEOHBIX CHUTyaluaX, TPeOyIOUX AJis
peteHus GU3NYECKUX 3HAHU;



e OPUEHTHPOBATHCA B PA3IMYHBIX MOJIXO0JAX MPUHATUS pelIeHUN (MHAUBUIYAJIBHOE,
MPUHATHE PELIECHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION);

¢ CAMOCTOSITEJIBHO COCTABJISITh ITOPUTM pEelIeHUs (PU3MYECKON 3aJayd WIM IJIaHa
UCCIIEJOBAHMS C YYETOM HMMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHpPOBATH MpeJiaraéMble BApHAHThI PEILICHU;

e I€JIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIN MHTEJJIEKT:

e 1aBaTh a/ICKBATHYIO OLICHKY CUTYalluH U MpeJiaraTh IIaH €€ N3MEHEHUS;

¢ OOBSCHATh TPUYUHBI JTOCTHOKCHHS (HEJOCTHXKEHMSI) PE3YNbTaTOB JEATEIbHOCTH,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

*BHOCUTh KOPPEKTHBBI B JESATENBHOCTh (B TOM 4YHCJIE€ B XOJA BBINOJHEHUSA
(u3MUECKOro HCCleJOBaHUSl WM TMPOEKTa) HA OCHOBE HOBBIX OOCTOATENLCTB,
U3MEHMBIIUXCS CUTYAIH, YCTAHOBICHHBIX OMHUOOK, BO3HUKILINUX TPYAHOCTEH;

e OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSIM;

eCTaBUTh ce0s Ha MECTO JAPYroro 4eJoBE€Ka B XOJE CIOpa WIM JAUCKYCCHUM Ha
HAY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTroro;

e IPU3HABATh CBOE MMPaBO HAa OMIMOKY MpH peuieHuH (PU3MYECKUX 3a7a4y WU B
YTBEPKJCHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEJMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 7 kjacce MpeJAMETHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

¢ ICTIOJIB30BaTh MOHATHA: (U3MUYECKHE W XUMHUYECKUE SIBJICHMS, HAOIIOIEHHE,
OKCIIEPUMEHT, MOJEINb, THUIOTe3a, EAUHUIBI (U3HUUYECKHX BEJIMYMH, aToM,
MOJIEKYJIa, arperaTHbIe COCTOSTHUSI BellecTBa (TBEPIOE, KUAKOE, ra3000pazHoe),
MEXaHUYECKOE JBWKEHHE (PAaBHOMEPHOE, HEPABHOMEpPHOE, NPSIMOJIMHENHOE),
TPAaeKTOpHUs, PaBHOJACHCTBYIOMAs cuia, negopmanus (ympyras, IiacTudeckas),
HEBECOMOCTb, COOOIIAONINECS COCY/IbI;

epaznuyaTh sBIeHUA (aud@y3us, TENIOBOE JBIKCHHE YAaCTHI[ BEIIECTBA,
PaBHOMEPHOE JIBUKECHUE, HEPABHOMEPHOE JBHKECHUE, UHEPLUS, B3aUMOJICIICTBUE
T€Jl, PAaBHOBECUE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCBHIO BpAIllEHUA, Iepenada
JaBJICHUS TBEPABIMHU TEJIAMH, KHIKOCTAMHU U Ta3aMu, aTMOC(PEpHOE IaBIICHUE,
IJIaBaHWE TeJ, NPEeBpalleHUs MEXaHUYECKOM OHHEPruH) IO OMNHCAHUIO HX
XapakTEPHbIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JAaHHOE
¢dusnueckoe SIBICHUE;

e PACIiO3HABATH TMPOSIBJICHUE W3YYCHHBIX (PU3NYECKUX SBICHUH B OKPYXKAIOIIEM
MHUpE, B TOM YHUCJIEe (PU3NYECKHUE SIBICHHS B TPHUPOJE: MPUMEPHI JBIKCHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B )KMBOW U HE)KUBOMW MPUPOAE, AECUCTBUE CHIIBI TPEHUS
B IPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEPHOIro JABJICHUSI HA >KUBOW OpraHu3sM,
IJIaBaHKWE PbIO, pblYarv B TeJie YesOBEKa, MPU 3TOM MEPEBOJAUTH MPAKTHUYECKYIO



3a/1a4y B Y4eOHYIO, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PUBHUECKUX
SIBJICHUM;

¢ ONKUCHIBATh H3YUYCHHBIE CBOWCTBA Tel U (U3UYECKHUE SBJICHUS, HCIOIb3YS
dbuznyeckue BeNUUUHBI (Macca, 00bEM, IUJIOTHOCTH BEUIECTBA, BpPEeMs, MYTh,
CKOPOCTb, CPEIHSASI CKOPOCTh, CHJIA YIPYTOCTH, CHJIa TSKECTH, BEC TEJd, CHIIA
TpeHus, JaBlicHHE (TBEPAOro Teja, >KUJIKOCTH, Tras3a), BbITAJIKWBAIOIIAs CHIIA,
MexaHuueckass paboTra, MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJbl, KO3()PUIIUEHT
MOJIE3HOTO JIEUCTBUS MEXAaHU3MOB, KHHETUYECKass U TOTCHIMAJIbHAS SHEPrus),
Opy ONHCAHUU TPABUIBHO TPAKTOBAaTh (U3UYECKUM CMBICT MCIOJIb3yEeMbIX
BEJIMYUH, WX OO0O3HAUCHHS U €AUHUIBI (U3UYECKUX BEJIWYMH, HaXOJUTh
dbopmynbl, CcBs3bIBAaIONIME JaHHYIO (U3UYECKYIH) BEJIMUYUHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTH IpadKu U3YUYEHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEIUYUH;

e XapaKTepU30BaTh CBOWCTBA TeJy, (DU3WYECKHUE SIBJICHUSI U MPOIECCHI, HUCTOIB3YS
nmpaBujia CJIOXKEHUs cuil (BAOJb OJHOW TpsiMoi), 3akoH ['yka, 3akon I[lackais,
3aKOH ApXuMena, MpaBUIIO paBHOBecHs phiuara (0JI0Ka), «30JI0TOE MPABUIION»
MEXaHMKH, 3aKOH COXPAaHEHUS MEXaHUYECKOW »SHEpruu, IMpuU HITOM [aBaTh
cloBecHYIO (OPMYJIHUPOBKY 3aKOHAa | 3alMChIBaTh €ro MaTeMaTHYeCKOe
BBIPAKCHHE,

¢ O0BSACHATh (U3UYECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE W B
KOHTEKCTE CHUTyalluid MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABISATH
IPUYUHHO--CJICJICTBEHHBIE CBSA3U, CTPOUTH OOBsICHEHHWE H3 1—2 JIOrHYeCKHX
1aroB ¢ onopoit Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHUM, PU3NUECKUX
3aKOHA MJIM 3aKOHOMEPHOCTH;

epemaTh pacu€THbIC 3adaud B 1—2 JeWCTBUS, MCMOIB3YS 3aKOHBI U (HOPMYIIBI,
CBS3BIBAIONINE (DU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3aJa4d
3aMKUChIBaTh KPATKOE YCIOBHE, MOJICTABIATh (PU3NUYECKUE BETUYUHBI B (POPMYIIBI U
NPOBOAUTH PAcU€Thl, HAXOIUTh CIIPABOYHbIC JaHHBIE, HEOOXOAUMBIC IS
pelieHusl 3ajad, OlLEHHMBATh PEATMCTUYHOCTh TMOJyYeHHOUW (u3mueckomn
BEJINYUHBI,

e pacIio3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TMOMOIIH (PHU3NYECKUX
METOAOB, B OINKMCAHUU HUCCIEAOBAHUS BBIICIATH MPOBEPSEMOE MPEAIONI0KEHUE
(runote3y), paznuyaTh U MHTEPIPETUPOBATH MOJIYUYEHHBIH pe3yibTaT, HAXOIUTh
OIIMOKH B XOJI€ OMBITA, JIEIAaTh BHIBOJBI I10 €r0 PE3yJIbTaTaM;

¢ IPOBOJIUTH OMBITHl 1O HAOMIOACHUIO (PU3NYECKUX SIBICHUA WIH (PU3NIECKUX
CBOUMCTB Ten: (opmMymupoBaTh TpPOBEpSEMBIE TPEINONIOKEHUS, COOUpaTh
YCTAHOBKY W3 MPEIJI0KEHHOTO O0OpYyJOBaHHUs, 3alKChiBaTh XOJ OINbITa U
(dbopMynTHpOBaTH BHIBOIBL

* BBITIOJTHSITh TIPSIMBIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHUIIBI
U TEMIEpaTypbl C UCIOJIb30BAHUEM AHAJIOTOBBIX M IUMPOBBIX NPUOOPOB,
3aMUCHIBATh MOKa3aHUs MPUOOPOB C YUETOM 3aJaHHON a0COIIOTHON MOTPEIIHOCTH
W3MEPEHHUI;



e IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJJTHOM (hU3UUECKOUN BEIMYHUHBI OT JPYrO C
UCIIOJIb30BAaHUEM  NPSIMBIX HM3MEpPEHUH (3aBUCHUMOCTH MYTH PABHOMEPHO
JBUKYILIErocsl Tejla OT BPEMEHU ABWKEHUS Tela, CUJIbI TPEHUS CKOJIBXKEHUS OT
Beca Tella, KayecTBa OOpabOTKU IMOBEPXHOCTEH TEd W HE3aBHUCUMOCTHU CHUJIbI
TPEHMsI OT IUIOUIAJAM CONPUKOCHOBEHUS TeJl, CHJIbl YOPYTOCTH OT YJUIMHEHHS
OPYXHUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTrPY:KEHHOW YacTH Tejla U OT
IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTU Tena, OT IIyOWHBI, Ha
KOTOPYIO MOIPY’KEHO TENO, YCIOBUN IIJIABAHUS TEJI, YCIOBUM PAaBHOBECHUS pbluara
1 OJIOKOB), y4acTBOBaTh B IJIJAHUPOBAHMM YYEOHOIrO HCCIENOBaHUs, COOMpaTh
YCTAHOBKY W  BBINOJHATH HW3MEPEHHUs, CHeAyd NpPe/JIoO)KEHHOMY IUIaHy,
(¢uKcHpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTU (U3HUYECKUX BEIUYUH B
BUJIE TPEIJIOKEHHBIX TaONHIl U TpaduKOB, JAelaTh BBIBOABI IO pe3yibTaTam
UCCIIEI0BAaHMS;

¢ IPOBOJIUTh KOCBEHHBbIE H3MEpPEeHMs (U3MUECKUX BEIMYMH (IMJIOTHOCTHh BEUIECTBA
KUJAKOCTH M TBEPAOrO TeNa, Cuja TPEHHS CKOJBKEHHS, HaBICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CHWJIA, JEWCTBYIOLIAss HAa TMOTPYKEHHOE B JKHUIKOCTH TEJO,
KO3 (UIIMEHT  TMOJE3HOTO  JIEWCTBHUS  MPOCTBIX  MEXaHW3MOB),  CIEIys
NPEIJIO)KEHHON  MHCTPYKUMHU: TPHU  BBINOJHEHUM M3MEpPEeHUuW  colOupaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY M BHIYUCIISTh 3HAYEHUE UICKOMOM BEJIMUMHBI;

eCcOONMIONATh TIpaBWJIA TEXHUKH O€30MmacHOCTH Tpu paboTe ¢ JabopaTOpPHBIM
000py/I0BaHUEM;

e YKa3bIBaTh MPUHLUIIBI JEHCTBUSA TPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JIUHAMOMETp, CcooOIIaIuecs COCylbl, OapoMeTp, phblyar,
MIOJIBWDKHBIN M HETOJIBUXKHBIHN OJIOK, HAKJIOHHAS TUIOCKOCTB;

e XapaKTEPU30BaTh MPHUHIIUIBI JEUCTBUS H3YUYCHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOPOM HAa WX ONMCaHUs (B TOM YHUCJE: MOAIIMITHUKUA, YCTPOUCTBO
BOAONPOBOJA, TUIPABIMYECKHI MPECC, MAaHOMETP, BBICOTOMEpP, IOPIIHEBOM
HACOC, apeoMETp), HCIONb3ysl 3HAHUS O CBOMCTBaX (PU3WUYECKUX SBICHUA H
HeoOXoIMMbIe (PM3HUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

¢ IPUBOJUTH TMPUMEPHI (HAXOAUTh HH(MOPMALMIO O MpPHUMEpPax) IPAKTHUECKOTO
UCTOJIb30BaHMUs (PU3NUECKUX 3HAHUN B MOBCEAHEBHOM >KU3HM ISl O0OecTIeyeHHUs
0e3omacHOCTH TpU OOpalleHHH C MPUOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHUsl 3JI0pOBbS U COOJIOACHHUS HOPM 3KOJOTHYECKOrO IOBEACHUS B
OKPY’KAIOIIEH CpeaE;

¢ OCYIIECTBIIATh OTOOP MCTOYHHKOB MH(popMauuu B VHTEepHETE B COOTBETCTBUU C
3a/laHHBIM [TOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOUIUXCS 3HAHUW M IYTEM
CPaBHEHHUS Pa3IUYHBIX MCTOYHUKOB BBIACIATh MHPOPMAIUIO, KOTOpas SBISAETCS
IPOTUBOPEUUBOU HIIH MOKET OBITh HEJJOCTOBEPHOM;

¢ ICIIOJB30BAaTh IPU  BBINOJIHEHUM Y4YEOHBIX 3aJaHUl  HAy4HO--TIOMYJISIPHYIO
AUTEepaTypy (GU3NUECKOro COAEpk aHUs, CIPAaBOYHBIE MAaTEPHUAIIbl, PECYPCHI CETH



WuTtepHer, Biaaerb NpUEMaMU KOHCHEKTUPOBAHHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMAaIIK U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHUE MUCbMEHHBIE U YCTHBIE COOOILIEHUSI HA OCHOBE 2—
3 MCTOYHUKOB MH(pOpMalUH (PU3HUECKOTO COAEPMN AHUSA, B TOM UYHCIE IMyOJIUYHO
Jenatb KpaTKhE COOOIIEHHS O pe3ysbTarax IMpPOEKTOB WM  YYEOHBIX
VCCIIEJOBAHUN, NPU 3TOM TPaMOTHO MCIIOJIb30BaTh W3YYECHHBIM IOHATUWHBIN
anmapar Kypca (U3HKHU, COPOBOXK/IaTh BHICTYINIEHUE MTPE3EHTALIUEH;

e [IPY BBIMOJIHEHUU YUEOHBIX NMPOECKTOB U UCCIEAOBAHUM paclpenesTh 00S3aHHOCTU
B IpyIIIE B COOTBETCTBUU C IIOCTABJICHHBIMHU 3a1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM
IUIaHa JACMCTBUI, aJ€eKBAaTHO OLEHMBATh COOCTBEHHBIM BKJAaJ B JEATEIHLHOCTH
IPYIIbI, BBICTPAauBaTh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBUE, YUYUThIBAas MHEHHUE
OKpY’KaroILHX.

K koHmy oOyuenuss B 8 kjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

* UCITOJIb30BAaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTAIUIMYECKUE U aMOP(HBIE Tea,
HACBIILICHHBI W HEHACBILIEHHBIA Iap, BJIAXHOCTh BO3/1yXa, TeMIeparypa,
BHYTPEHHSsI DHEpPrus, TEIUIOBOM JBUIaTellb, DJJIEMEHTAPHBIA DIJIEKTPUUYECCKUMN
3apsid, DJEKTPUYECKOE IIoJIe, IIPOBOJHUKU M JUDJIEKTPUKHU, IOCTOSIHHBIN
AJIEKTPUYECKUN TOK, MATHUTHOE I0JIE;

e pa3nUyaTh SBJIEHUA (TEIJIOBOE PACIIMPEHHUE M C)KATHE, TEIUIoNepeaaya, TEIIOBOE
paBHOBECHE, CMAauyMBaHUE, KallWJULIPHBIC SIBICHUs, WCIApPEHUE, KOHACHCALUA,
IUTaBJICHUE, KpUcTau3anus (OTBepJeBaHME), KHUIEHUE, TeIulonepeaayda
(TETIONPOBOAHOCTb, KOHBEKIH, U3IIy4YEeHHE), AIEKTPU3ALUS Tell,
B3aMMOJICICTBUE 3aPSAI0B, IEUCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAaHHUE,
B3aMMOJICICTBUE MAarHUTOB, ACHCTBUE MArHUTHOTO I0JI1 HA MPOBOJHUK C TOKOM,
ANEKTPOMArHUTHas WHAYKUHWS) MO OMMCAHUIO HMX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBIICHUE;

e Pacro3HaBaTh MPOSBICHUE H3YUYCHHBIX (DU3MUECKUX SIBICHUNH B OKpYKaIOLIEM
MHUpE, B TOM 4HClie PU3NYECKUE SBJICHUS B MIPUPOJIE: OBEPXHOCTHOE HATSXKEHUE
U KalWUISIpHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B IpUpoae, uzinydyenne ComHia,
3aMep3aHue BOJI0EMOB, MOpCKHE Opu3bl, 00pa3oBaHKUE pOCHl, TYMaHa, UHEs, CHera,
AIIEKTPUYECKHE SBJICHUS B aTMoc(epe, 3IEKTPUUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE moJje 3emiH, Apeid MOIICOB, PO MATHUTHOTO MOJIS JJIs )KU3HU Ha
3emile, NOJSIPHOE CHSHHME, MPU 3TOM IEPEBOJUTH IPAKTUYECKYIO 3ajady B
yueOHYI0, BBIIETISATh CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKN) (PU3NUYECKUX SBICHUH;

¢ ONIICHIBATh H3YYCHHBIC CBOMCTBA Tel M (PU3WYECKUE SBICHUSA, HCIIONb3YS
¢usnyeckue BETWYHMHBI (TEMIEpaTypa, BHYTPEHHSS DHEPIus, KOJIUYECTBO
TEIJIOTHI, YZAENbHAs TEIUIOEMKOCTH BEIECTBA, YACNbHAs TEIUIOTa IUIABICHHS,
ylelapHas TeIloTa NapooOpa3oBaHMs, yAeJbHAas TEIUIOTa CropaHusl TOIUIMBA,
KO3((PUIMEHT TMOJIE3HOr0 JEWCTBUA TEIJIOBOW MAUIMHBL, OTHOCUTEJIbHAs



BJIQXKHOCTh BO3/yXa, OJCKTPUUYECKUU 3apsl, CuUja TOKa, DSJIEKTPUUYECKOE
HaIpsDKEHHUE, COMPOTUBIICHUE MPOBOJIHUKA, Y/IEbHOE CONMPOTHUBIICHUE BEIIECTRA,
paboTa ¥ MOIIHOCTb JJIEKTPUYECKOTO TOKA), MpPH OMUCAHUM MPaBUIBHO
TPaKkTOBaTh (PU3MUECKUNA CMBIC MCHOJb3yEeMbIX BEJIUYMUH, OOO3HAUCHUS U
€IUHULIBI (PUBMYECKUX BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
GU3UYECKYI0 BEIMYHMHY C JPYTUMH BEIUYMHAMU, CTPOUTH T'PaPUKU HU3YUCHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYNH;

e XapaKTepU30BaTh CBOWMCTBA TeJ, (DU3WYECKHUE SIBJICHUS U MPOILIECCHI, HCIOIL3Ys
OCHOBHBIC  TOJIOKEHUSI ~ MOJICKYJISIPHO--KUHETUYECKOM  TEOpUU  CTPOCHHS
BEIIECTBA, MPHUHIUIT CYIEPIIO3UIIMU ToJIeH (HAa Ka4eCTBEHHOM YPOBHE), 3aKOH
COXpaHeHUs 3apsna, 3akoH OMa JJid yyacTka 1ienu, 3akoH Jxoyna—Jlenua, 3akoH
COXpaHEHMsI DHEPTrUM, MPU STOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKCHUE;

¢ O0BSACHATH (PU3UUECKUE TMPOIECCHl U CBOMCTBA TEJI, B TOM YHWCIE U B KOHTEKCTE
CUTyaIui IPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISIBIISTH
MPUYUHHO-CIIC/ICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE M3 1—2 JIOTUYECKUX I11aroB
c omopod Ha |-2 H3yYEHHBIX CBOMCTBAa (HU3UYECKHUX SIBICHUN, (PUHUECKUX
3aKOHOB MUJIM 3aKOHOMEPHOCTE;

epelllaTh pacu€THhIE 3a7au¥ B 2—3 JEUCTBHUSA, MCMOJB3yS 3aKOHBI U (HOPMYIIHI,
CBs3bIBaIONINE (DU3UUECKHE BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHS 3a/lauu
3aMKUChIBaTh KPATKOE YCIOBUE, BBISBISATH HENOCTATOK JaHHBIX JUISl pPELICHUS
3a/lauyd, BBIOMpaATh 3aKOHBI M (OPMyJbl, HEOOXOAWMBbIE Mg €€ pellleHus,
IPOBOAUTH Pacu€Thl U CPABHUBATH MOJYYEHHOE 3HAUCHHE (HPU3NUECKON BETUUUHbI
C U3BECTHBIMU JaHHBIMU;

e pacIo3HaBaTh MPOOJEMBI, KOTOPbIE MOKHO PEIIUTh MPH TMOMOIIH (PU3HUIECKUX
METOJIOB, HCIOJb3ysS ONUCAHWE MCCIENOBAHUS, BBIACIATh MPOBEPIEMOE
MPENONIOKEHUE, OIEHNBATH MPABUILHOCTH MOPSAKA IPOBEICHUS UCCIEAOBAHMS,
JIeNaTh BHIBOIBI;

¢ IPOBOJIUTH OMBITBI TIO HAOMIOMECHUIO (U3UYECKUX SBICHUN WM (DU3UIECKUX
CBOMCTB Tell (KaNWUIApHbBIE SBJICHUS, 3aBUCHUMOCThb JAaBJIEHUS BO3AyXa OT €ro
o0BéMa, TeMmIiepaTyphl, CKOPOCTH TIpollecca OCTHIBAaHUS W HarpeBaHUs MpU
U3JIy4YeHUU OT IBETa H3ydarouied (MOIIOMAoIIei) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs. BOJbI OT TEMIEPATYPhl KUIAKOCTA M IUIOMIAAN €€ MOBEPXHOCTH,
ANEKTPpU3AIUS TNl U B3aUMOJICUCTBUE AIEKTPUUECKUX 3apsAJIOB, B3aAUMOJIECHCTBUE
NOCTOSIHHBIX ~ MAarHUTOB, BHU3yaJu3allMsi MarHUTHBIX TMOJEH MOCTOSHHBIX
MarHuTOB, JEWCTBUSI MAarHUTHOTO TOJISI HAa MPOBOJAHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHuTa, CBOMCTBA  JJIEKTPOABUTATENSl  TMOCTOSSHHOTO  TOKa):
dbopMynupoBaTh TMPOBEPSiEMbIE MPEANOJIOKEHUs, COOUpaTh YCTAaHOBKY W3
MPEVIOKEHHOT0 00OpYJ0BaHUsI, OINUCHIBATh XOJ ONbiTa U (POPMYIUPOBATH
BBIBOJIBI,



*BBIMOJIHATh IPSAMBIE HM3MEPEHHUS TEMIEPATypbl, OTHOCUTEIBHOM BIIAXKHOCTU
BO3/lyXa, CHJIbl TOKA, HANpPsDKEHHs] C MCIIOJIb30BAHUEM aHAJIOIOBBIX MPUOOPOB U
JATYUKOB (PU3MYECKUX BEJIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C YUETOM
3aJ1aHHOM a0COJIIOTHOM MOrPEIIHOCTH;

¢ IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (hU3UUECKOUN BEIMUYHUHBI OT IPYrOi C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHHM (3aBUCUMOCThH CONPOTUBIIEHUS MPOBOJIHHUKA
OT €ro JJIMHBI, IUIOIIAJNA IONEPEYHOI0 CEYEHUS U YAEIBHOIO COIPOTUBIICHUS
BEILECTBA IIPOBOJIHMKA, CHJIBI TOKA, UAYLIEr0 4Yepe3 MPOBOJHMK, OT HAIPSIKECHUS
Ha T[POBOJHHUKE, MCCIEAOBAaHUE IIOCIEAOBATEIBHOIO M  NApaJUIEIbHOIO
COEIMHEHUI MPOBOJHUKOB): TUIAHUPOBATH UCCIIEI0BAHKUE, COOMPATh YCTAHOBKY U
BBIMIOJHATh ~ M3MEPEHUs, Cleays MpeAJIOKeHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHJIe Tabmull U rpaduKoB, JeiaTh
BBIBOJbI 10 PE3YJIbTATaM HCCIIEI0BAHUS;

* IPOBOJIUTh KOCBEHHbIE U3MEpEHUs (PU3NUECKUX BEJUYUH (yIelbHas TeII0EMKOCTh
BEIIECTBA, COMPOTHUBIICHHE IMPOBOJIHUKA, pab0Ta U MOIIHOCTH 3JIEKTPUUYECKOTO
TOKA): IUIAHUPOBATh HM3MEPEHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTaHOBKY,
cieays NpeajoKeHHON UHCTPYKUWHU, U BBIUYNCISATh 3HAUYEHNE BEJIMUHHBL;

eCcOOMIONATh TPaBWJIA TEXHUKU OE€30MacHOCTH TpH pabdoTe ¢ J1abopaTOPHBIM
o0opyI0BaHUEM;

e XapaKTepU30BaTh MNPUHIUIBI AEHCTBUS M3YYEHHBIX HNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOPOM HA UX ONUCAHUsA (B TOM YHUCIIE: CHCTEMA OTOILIEHUS JOMOB,
TUTPOMETp, HapoBasi TypOUMHA, aMIEPMETpP, BOJIBTMETP, CUETUUK DJIEKTPUUECKOH
SHEPIrUM, IIEKTPOOCBETUTENbHBIE MPUOOPHI, HAarpeBaTElIbHBIE 3JIEKTPOIPHUOOPHI
(mpuMepsl), NEKTPUUECKHUE NPEIOXPAHUTENM, JIEKTPOMArHUT, 3JI€KTPOIBUTaTENb
IOCTOSIHHOTO TOKa), MCIIOJIb3Yys 3HAHMSI O CBOMCTBaX (PU3MUECKUX SIBICHUN U
HeoOXoauMbIe (PU3NIECKHUE 3aKOHOMEPHOCTH;

e PacIiO3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M HM3MEPUTENIbHbIE MPUOOPHI MO
CXeMaM M CXEMaTU4YHBIM pHUCYHKaM (PKHJIKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, [BUIaTellb BHYTPEHHEIO CrOPaHMs, DIJIEKTPOCKOII,
peocTar), COCTaBJIATh CXEMBI JJIEKTPUUECKUX LEMNEH € IOCIEeI0BAaTEIbHBIM U
napajuieJIbHbIM COECIMHEHHEM D3JIEMEHTOB, pa3jiuyas yCJIOBHbIE 0003HAUCHMS
JJIEMEHTOB JJIEKTPUYECKUX LIETIEH;

¢ IPUBOJUTH TMPUMEPH (HAXOAUTh HH(MOPMALMIO O MpPHUMEpPax) MIPAKTHUECKOTO
UCTIOJIb30BaHMs (PU3NUECKUX 3HAHUN B MOBCEAHEBHOM >KU3HH ISl O0OeCTIeUeHHUs
0e30macHOCTH MpU OOpalleHUH ¢ MpUOOpaMH M TEXHUYECKHUMH YCTPOWCTBaMH,
COXPAHEHHUS 3/10pOBbsl M COOJIOJIEHHS HOPM 3KOJIOTMYECKOTO ITOBEJAEHUS B
OKPY’KAIOIIEH CpeaE;

¢ OCYIIECTBIIATh MOUCK HH(pOpManuu ¢uzndeckoro coxaepxkanus B MuHtepHere, Ha
OCHOBE HMMEIOIIMXCS 3HAHUM M IYTEM CPAaBHEHUS JOINOJHUTEIBHBIX UCTOYHUKOB
BBIICIIATh MH(OPMALMIO, KOTOPAs SIBISIETCS NPOTUBOPEUYUBOU WIIM MOMKET OBIThH
HEJIO0CTOBEPHOMU;



¢ CMOJB30BAaTh MPU  BBINOJIHEHUH Y4YEOHBIX 3aJaHUM  HAyYHO--TIOMYJSPHYIO
JAUTEpPaTypy (PU3HUECKOrO COJEpkKaHUS, CIPABOUYHBIE MATEPHAJIbl, PECYPChl CETH
WuTtepHer, BnajeTh NpuEéMaMHM KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMAIIK U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MUCBMEHHBIE M KpAaTKHE YCTHbIE COOOIIEHMs, 00001as
UH(POPMALIMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO COJEPKAHMS, B TOM
qyclie MyOoJMYHO MPEACTaBIATh Pe3yJIbTaThl MPOESKTHONW MM MCCIIE0BATEIBCKON
NESATEIIbHOCTHA, MPU O3TOM TPaMOTHO MCHOJIb30BaTh H3YYEHHBIM NOHATHUHHBIN
anmapar Kypca (U3HKHU, COPOBOXK/IATh BHICTYINIEHUE MTPE3EHTALIUEH;

eIPU BBIMIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIENOBAHUNA (PU3NYECKHUX MPOLIECCOB
pacnpenensaTh OOS3aHHOCTH B TpyHIe B COOTBETCTBUM C IIOCTABICHHBIMU
3a7la4yaMM, CJICIHUTh 34 BBIIOJIHEHHWEM IUIaHA JECUCTBUU U KOPPEKTUPOBATH €TO0,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJl B JIEATEILHOCTD IPYIIbI, BEICTPAUBATh
KOMMYHHMKAaTHUBHOE  B3aMMOJICMCTBHE, TMPOSIBISAA TOTOBHOCTh  pa3peliaTh
KOH(JIMKTHIL

K konmy oOyuenuss B 9 kjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

¢ UCIIOJIb30BaTh IIOHATHUA: CUCTEMa OTCU€Ta, MaTepuajbHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHMYECKOro  JBIKEHMs, jaepopmauus  (ympyras,
IUTACTUYECKAasl), TPEHUE, IEHTPOCTPEMUTEIBHOE YCKOpPEHUE, HEBECOMOCTh U
Neperpy3Kku, LEHTP TSXKECTH, aOCONIIOTHO TBEPIOE TENO, LIEHTP TAKECTU TBEPAOTO
TeNa, paBHOBECHE, MEXaHWYECKHE KOJIeOaHWS M BOJIHBI, 3BYK, HMH(Pa3ByK U
YIIBTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAAIbHO30PKOCTh, CIIEKTPHI UCITYCKaHHS U MOTJIONIEHHUs, alb(a-,
0eTa- 1 raMMa-u3Iy4eHuUs, U30TOMbI, SAEepHAs IHEPTeTHKA;

e pa3nNyaTh SIBICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSMOJUHEWHOE IBHUKEHHE,
PaBHOYCKOPEHHOE TPSIMOJMHEHHOE JBUKEHUE, CBOOOJHOE TMaJeHHue Ted,
PaBHOMEpPHOE JBHKECHUE II0 OKPYKHOCTH, B3aUMOJIECUCTBHUE TE€JI, PEAKTUBHOE
IBIDKEHUE, KoyeOaTeslbHOE  JIBIDKEHHE  (3aTyxalollMe U BBIHYXKICHHbBIE
KoJIeOaHMs1), PE30HAHC, BOJHOBOE JABI)KEHHE, OTPAKEHUE 3BYKa, MPSIMOJIMHEHHOE
pacIpOCTpaHEHUE, OTPAKEHUE U IIPEIOMIICHHE CBETA, II0JHOE BHYTPEHHEE
OTpak€HUE CBETa, pa3lokKeHHe OeIoro cBeTa B CHEKTP U CJIOXKEHUE
CIIEKTPAJIBHBIX IIBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs pPAaJAUOAKTUBHOCTS,
BO3HUKHOBEHHE JIMHEMYAaTOro CHEKTpa W3JIyYEHHs) MO OINHUCAHUID HUX
XApAaKTEPHBIX CBOMCTB M HA OCHOBE OINBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE
¢dusnueckoe SIBICHUE;

e PaCIO3HABAThH MPOSIBICHUE U3YUCHHBIX (U3MUECKUX SBICHHUHN B OKPYXKAIOIIEM MHUPE
(B TOM 4ucie (pU3NYECKUE SBICHHS B NPHUPOAE: MPUIMBBI U OTJIMBBI, JIBH)KCHHE
maHeT COJIHEYHOM CHCTEMBI, PEAKTUBHOE JBM)KCHHE JKUBBIX OpPraHU3MOB,
BOCIIDUAATHE 3BYKOB JKMBOTHBIMH, 3€MIJIETPSICEHHE, CEHCMHMYECKUE BOJIHBI,
LlyHaMH, 3XO, LIBETa TeJl, ONTUYECKHUE SBJICHUS B NPHUPOJE, OHUOJIOIMYECKOE



JNEeNUCTBHE BUJUMOTO, YIbTPa(UOIETOBOTO W PEHTIEHOBCKOTO HW3JIYUYEHUH,
€CTEeCTBEHHBIM paguOaKTUBHBIA (OH, KOCMUYECKHE JIy4H, pPaJuOAKTHBHOE
W3JIy4YEeHUE NPUPOJHBIX MUHEPAJOB, NCUCTBUE PaJUOAKTHUBHBIX HW3JIYYEHUN Ha
OpraHU3M YeNlOBeKa), MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3aJjayy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHbBIE CBOMCTBA (MTPU3HAKN) (DU3UYECKUX SIBICHUM;

¢ ONKUCHIBATh H3YUYCHHBIE CBOMCTBA Tel © (U3UYECKUE SIBJICHUS, HUCIOIb3YS
dbu3udeckue BEIWYMHBI (CpEIHSsI YW MIHOBEHHAas CKOPOCTh Tejla MpH
HEPaBHOMEPHOM JBMKEHHUH, YCKOPEHUE, TIEpeMElIeHUe, MyTh, YIIIOBasi CKOPOCTh,
CWJIa TPEHHUS, CUJIa YIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOIHOrO MajeHus,
BEC Tejla, UMIYJbC Tejla, UMITYJbC CHJIbI, MEXaHWYeCKas paboTa U MOIIHOCTD,
NOTCHIMAJbHAST DHEPrus Tejla, TMOJHSATOTO HaJl TIOBEPXHOCTBIO  3EMIJIH,
NOTEHIIMATIbHAST DHEPIrusl CXKATOM MPYKUHBI, KUHETHYECKAs SHEPrus, IOJIHAS
MeXaHU4ecKasi SJHeprus, Mepuo/I U 4acToTa KojaeOaHuM, 1JIMHa BOJTHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMJICHUS CPEeJbl), TIPU
OTMCAHUU TIPABUJIBHO TPAKTOBATHh (PU3WYECKUN CMBICI UCIOJIB3YEMbIX BEJIMYMH,
o003HaYeHUsT W CIUHMIBI (DU3WYECKUX BEJIMYMH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOIIME JJAHHYIO (DU3UYECKYIO BEJIMYUHY C JPYTUMU BEJIMUMHAMU, CTPOUTH
rpadMKu NU3Y4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYHH;

e XapaKTepHU30BaTh CBOWMCTBA TeJ, (DU3WYECKHUE SIBJICHUS W TPOIIECCHI, HCIOIb3Ys
3aKOH COXpPAaHEHHS DHEPruM, 3aKOH BCEMHUPHOIO TATOTCHUS, MPUHIUI
CYNEpIO3ULIMA CUJI, TIPUHIIMII OTHOCUTENbHOCTH ['anmuiesi, 3axkoHsl HproToHAa,
3aKOH COXpaHEHUsl UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MPEIIOMIICHHUS CBETA, 3aKOHbI
COXpaHEHUS 3apsI0BOTO U MACCOBOI'O YMCEI MPHU SIECPHBIX PEaKLUAX, MPU ITOM
JaBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3alKCHIBATH €T0 MaTEMaTHYECKOE
BBIPA)KEHUE;

¢ O0BACHATh (PU3MYECKHE MPOIECChl M CBOMCTBA TEd, B TOM YHCIIE M B KOHTEKCTE
CUTyalluii TMPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO--
CJICJICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHUECKHUX IIAroB ¢ OMOPOH
Ha 2-3 WM3YYCHHBIX CBOWCTBAa (PM3MUECKHUX SBJICHHUM, (U3HMUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

epelllaTh pacy€THbIE 3ajlaud (omuparouMecss Ha CUCTEMY M3 2-3 ypaBHEHUN),
UCTIONB3Ys 3aKOHBI W (OPMYJIbI, CBA3BIBAIONINE (PU3NUYECKHE BEIUYWHBI: Ha
OCHOBE aHajiu3a YCJIOBHUS 3aJayd 3alUChbIBaTh KPATKOE YCIOBHUE, BBISABISTH
HEJOCTAIONMe WM W30BITOYHBIE JaHHBIC, BBIOUpPATh 3aKOHBI W (HOPMYIIHI,
HEOOXOIMMBIE JJI PEUICHUs, TPOBOJUThH PACUEThl M OIICHUBATH PEATMCTUIHOCTD
MOJIYYEHHOTO 3HAYEHUsI (PU3NUECKOIN BEIUYUHBI;

e pacCIo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU TOMOIIN (PU3NIECKHUX
METOJOB, MCIOJIb3YySl ONUCAHHME WCCIEAOBAHUSA, BBIIEIATH IMPOBEPIEMOE
MPENO0JIOAKEHNE, OIIEHUBATh MPABUIBLHOCTD MOPSAKA MPOBEICHUS HCCIIEIOBAHMS,
JienaTh BbIBOIbI, HHTEPIIPETUPOBATH PE3YyJIbTAThl HAOIIOICHUI U OIBITOB;



¢ IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3NYECKUX SBICHUA WIA (PU3NIECKUX
CBOWCTB Ten (M3y4eHHe BTOPOTO 3akoHa HpIOTOHA, 3aKOHA COXpAaHCHHS DHEPTHUH,
3aBUCUMOCTh TIEpHOJa KOJICOAHWH TNPYXKUHHOTO MasTHHKA OT MacChl Ipy3a U
KECTKOCTH TPYKHHBI W HE3aBUCHUMOCTH OT aMIUIATYABl MajblX KOJIeOaHUH,
NpSMOJIMHEHHOE PAcIpOCTpaHEHUE CBETa, pasjioKeHHe OeJoro cBera B CHEKTD,
U3YYCHHE CBONCTB HM300paXCHUS B IJIOCKOM 3€pKajie W CBOWCTB W300pa’KCHUSI
npenMera B coOwuparomied JIMH3e, HAOMIOACHUE CIUIONIHBIX W JIMHEHYAThIX
CIIEKTPOB M3JIYUYCHUS): CaAaMOCTOATEIBLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO
HaOopa O00OpyJOBaHUS, OINUCHIBATH XOJ OMNbITA UM €ro  Pe3yibTaThl,
(bOopMyITHpPOBATH BHIBOIBL;

* IPOBOJIUTH NPH HEOOXOTUMOCTH CEPUIO MPSMBIX M3MEPCHHMA, ONpEesis CpeIHee
3HAUCHHE M3MEPAEMON BeandnHbBI ((POKYCHOE paccTosiHUE coOMparomieil JTUH3bI),
000CHOBBIBAaTh BBIOOP CIIOCO0a M3MEPEHUS (M3MEPUTEIIHBHOTO PHOOopa);

« IPOBOJIUTH MCCJICTOBAHKME 3aBUCUMOCTEH (PU3MUCCKUX BEIUYHMH C WCITOJIb30BAaHUEM
NPSIMBIX HM3MEPEHUH (3aBUCUMOCTBH IYTH OT BPEMEHHU IPU PaBHOYCKOPCHHOM
JBMKCHUM O3 HadaJdbHOW CKOPOCTH, NEpHoja KOJICOAaHWUH MaTeMaTHYECKOTO
MasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAKCHHUS CBETa OT YIJIa ITaJICHHUS
W yrja TpeJIOMJICHHS OT yIyla TajACcHHsS). IUIAHHPOBAaTh HCCIIEIOBaHUE,
CaMOCTOSITEJILHO COOMpaTh YCTAaHOBKY, (DPUKCHPOBATH PE3YJIBTATHI IMOJYYCHHOM
3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHJI€ TAOJHI] U IPaQUKOB, JAeNIaTh BHIBOJbBI
10 pe3yJibTaTaM HCCIIeIOBAHUS;

¢ IPOBOJIUTh KOCBEHHbIE M3MEPEHHUS (PU3NYECKUX BEIUYUH (CPEAHSST CKOPOCTh U
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JIBIJKEHHH, YCKOPEHHE CBOOOIHOTO
najgeHusi, SKECTKOCTb  NPYXHUHBI, KOIDPUIMEHT TPEHUS  CKOIBKEHUS,
MexaHu4yeckas paboTa W  MOIIHOCTh, YacTOTa M TIepUoj KoJieOaHMi
MaTEMaTUYECKOTO W TPY>KUHHOTO MASTHHKOB, ONTHYECKasl CHIJIa COOMpAaroIiei
JAWH3bI,  PAJUOAKTHUBHBIM  (OH):  IUIAaHUPOBaTh  HM3MEpPEHUs, CcoOUpaTh
AKCIIEPUMEHTATBHYI0  YCTAHOBKY M BBINOJNHATH  HM3MEPEHHs,  Clenys
NPEJI0)KEHHON MHCTPYKIIMH, BBIYUCISATH 3HAYEHUE BEJIMYMHBI U aHAIU3UPOBATH
MOJIYYCHHBIE PE3YJbTATHI C YIETOM 3aJaHHON MOTPEITHOCTU U3MEPEHHIA;

eCOOMIONATh TIPaBWJIA TEXHUKU O€30MacHOCTH Tpu paboTe ¢ JabopaTOpHBIM
000opyI0BaHUEM;

e pa3nuYaTh OCHOBHBIC MPHU3HAKH M3YYCHHBIX (DU3UUYECKUX MOJIETICH: MaTepuaibHas
TOUYKa, aOCOTIOTHO TBEPAOE TEIIO, TOUCYHBIM UCTOYHUK CBETA, JTyd, TOHKAS JIMH3A,
TUTAHETapHask MOJENIb aTOMa, HYKJIOHHAsI MOJICNIb aTOMHOTO SI/IPa;

e XapaKTEPU30BaTh MPHUHIUIBI JEUCTBUS W3YyUYCHHBIX TMPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB C OMOpPOM HAa WX OMHUCAHHUS (B TOM YHCIE: CHHIAOMETpP, NaTYUKU
MOJIOKCHUSI, PACCTOSHUS W YCKOPEHHS, pakeTa, JXOJO0T, OYKH, MEPHUCKOTI,
doToamnmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, JO3UMETP, Kamepa
Bunibcona), wucnonb3yss 3HaHHS O CBOWCTBax (DU3MYECKUX SIBICHUM U
HEeoO0XouMble (PU3NUECKue 3aKOHOMEPHOCTH;



¢ ICTIOJIb30BAaTh CXEMBl W CXEMaTUYHBIE PHCYHKH W3YYCHHBIX TEXHHUYECKUX
YCTPOWCTB, W3MEPUTEINBHBIX NPUOOPOB M TEXHOJOTHYECKHX MPOIECCOB MPHU
pelIieHnr y4eOHO--TIPaKTUUECKUX 3a]ad, ONTHYECKHE CXEMbI Ui MOCTPOSHUS
M300paK€HU B TNIOCKOM 3€pKajie U COOUparoNIeH JINH3E,

¢ IPUBOAUTH MPUMEPHl (HAXOAUTh HHGOOPMALMIO O NpUMEpPax) MPaKTUYECKOTO
UCTIOIB30BaHMs (PU3NYECKUX 3HAHWU B MOBCEIHEBHOW JKM3HU IJIsl OOECTICUeHUs
0e30macHOCTH MpU OOpalleHHH C MpUOOpaMu U TEXHUYECKMMHU YCTpOMCTBamu,
COXpaHEHHUsl 3/I0OpPOBbS W COOJIOACHHS HOPM DSKOJOTHYECKOTO TOBEJCHHS B
OKPYKAIOIIEU CPEAE;

¢ OCYIIECTBIIATh TMOUCK HH(poOpMammu (GU3NYECKOTO cojepkanusi B HHTepHeTe,
CaMOCTOSITETFHO (POPMYIHPYsI TIOMCKOBBIM 3alpOC, HAXOAUTH IMYTH OMPEICICHUS
JOCTOBEPHOCTH TONYYEHHOH WH(GOPMAIMM HA OCHOBE WMEIOMIMXCS 3HAHUNA |
JIOTIOJTHUTEIIBHBIX NCTOYHUKOB;

¢ ICTIOJIb30BaTh MpPH  BBIIOJIHEHWW YYEOHBIX 3aJaHWil  HAayYHO--TIOMYJISPHYIO
nuTeparypy (U3NYECKOTO COJNIEpIKaHUs, CIIPAaBOYHBIC MaTepHANbI, PECYPCHl CETH
WuTepHeT, Bnagerh npuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUS
UH(POPMAINH U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

eCO371aBaTh COOCTBEHHBIC IMHCHMEHHBIE U YCTHBIE COOOIICHUS HAa OCHOBE
MHPOPMAINHN W3 HECKOJBKIX MCTOYHUKOB (PHM3MUECKOTO CONEpKaHusl, MyOIMIHO
IPECTAaBIIATh PE3yJAbTaThl MPOEKTHOM WM HCCIEN0BATEIbCKON NeATeIbHOCTH,
IpY 3TOM I'PaMOTHO MCIOJb30BaTh U3YUYECHHBIN MOHATUIHBIN annapaT n3y4aeMoro
pa3nena (UMK U CONPOBOXAATH BBICTYIUIGHHE Ipe3eHTalueld C Yy4éToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosn4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Kontpoabsubie | Ilpakrnueckue
n/n NporpaMmbI Bcero oOpa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
Pazjnen 1. ®dusuka u eé posib B NO3HAHNH OKPY:KAIOLIEro MUpa
bubmmoreka [JOK
11 o - 2
FISHia * Hayla O TpHpOAC https://m.edsoo.ru/7f416194
1.2 du3nyeckne BETHYNHEI 2 bubmiorexa [OK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
13 E 5 2 1
CTE€CTBEHHOHAYYHBIN METO MO3HAHUS https://m.edsoo.ru/7fA16194
Hroro mo pazneny 6
Pa3nen 2. [lepBoHava/ibHbIe CBeJeHHsI 0 CTPOEHUH BelllecTBA
bu6mmoreka [JOK
2.1 C 1 1
TPOGIHE BEIECTa https://m.edsoo.ru/7f416194
29 JIBM>KEHHE ¥ B3aUMOICUCTBHUE YaCTHII 9 1 bu6mmoreka [JOK
' BeIECTBA https://m.eds00.ru/7f416194
bubnuoreka [IOK
2.3 Ar 2 1 1
PCTATHRIC COCTOAMIA BEIECTBA https://m.edsoo0.ru/7f416194
Hroro no pazneny 5
Paspnen 3. /IBu:xkeHue u B3auMoaeicTBHE Tesl
bu6mmoreka [JOK
3.1 M 3 1
CXAITTCCROE ABIRRCHHC https://m.edsoo.ru/7f416194
bu6mroreka [JOK
3.2 n 4 1
HEPILI, Macea, TIOTHOCTS https:/m.eds00.ru/7f416194



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

bu6mmoreka [JOK

. .B 14 2
33 Cuta. But cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. laBieHue TBEPABIX Tell, :KMIKOCTel 1 ra3oB
41 [asnenue. [lepenaya naBneHus TBEPAbLIMU 3 1 bubnuoteka [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso00.ru/7f416194
bubmmoreka [JOK
4.2
flaperue xuaxocTH > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
43 ATMOC(epHOe AaBaCHHC 6 1 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazneny 21
Pa3nen 5. PaGora u MolHOCTh. JHeprusi
bubmmoreka [JOK
5.1 Pa6 3 1
aboTa H MOTHHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTBIE MEXAMHSMAL https://m.edsoo.ru/7f416194
5.3 MexaHu4eckast SHepTrHs 4 bubmorexa [OK
https://m.edsoo.ru/7f416194
Uroro mo pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68 15



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

8 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBanue pa3jiesioB U TeM uuppoBbIe
Ne i/ P Kontpoasubie | Ilpakrnueckue (1ucbp )
NMporpaMmbIl Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paszgea 1. TensioBblie siBaeHust
. bubnuoteka [IOK
11 C 7
TPOCHHE H CBONCTRA BelliecTRa https://m.edsoo.ru/7f4181ce
bubmmoreka [JOK
1.2 T 21 1
CTIIOBBIC HPOLIECCRT > https://m.edsoo.ru/7f4181ce
Hroro mo paznery 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUSA
21 DJIEKTPUYECKHE 3apsibl. 3apsiAKECHHbIE T 5 1 bubnuoreka [IOK
' U MX B3aMMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN IEKTPUICCKUN TOK 20 1 7 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SIBJICHUS 6 1 15 bubmorexa [JOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
2.4 C) 4
HCRTPOMATHICTHEN MEAYRIHA https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68 3 145



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

9 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBanue pa3jiesioB U TeM uudgpoBbIie
Ne i/ P Kontpoasubie | Ilpakrnueckue (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Pazgea 1. Mexannuyeckue siBJeHHUS
11 MexaHndeckoe ABMKEHHUE U CITOCOOBI €T0 10 1 bu6mmoreka [JOK
' OTTUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BzaumopeiicTBue Temn 20 1 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
13 3aKOHBI COXpaHEHHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3nen 2. MexaHn4yeckue KoJe0aHUSI M BOJIHBI
2.1 Mexanudeckue KoeOaHus 7 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pazjaen 3. DjieKTpOMarHuTHOE 1MoJie ¥ 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMAarHuTHOE MOJIE U 6 9 bubmmoreka [IOK
' DIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbl€ SIBJIEHUS
b K
4.1 3aKOHBI paCIPOCTPAHEHNUs CBETA 6 2 nommorexa LIO

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



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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITUYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
4, P 2
3 a3JI0KeHHE OEJIOr0 CBETa B CIICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgea S. KBanTtoBble siBJIeHUs
bu6mmoreka [JOK
1 nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETA ATOMOM httos://m.edsoo.ru/741a4a6
bubmmoreka [IOK
5.2 C 6 1
TPOCIHE STOMIOLO A1pa https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
53 A 7 1
FIEPHBIE peartini https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 17
Pa3nen 6. IloBTopuTE/ILHO0-0000 AU MOTYJIH
6.1 [ToBTOpEeHME 1 0600IIIEHNE CONEPIKAHMS 9 5 bubnuoreka [IOK
' Kypca ¢hu3uku 3a 7-9 xiaacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 27



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

IHHOYPOYHOE INTAHUPOBAHHUE

7 KJIIACC
Kosn4vecTBO 4acoB DJIeKTPOHHbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kourpoubnublie | IIpakrnueckue
n/m Bceero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypcbl

1 ®u3nka — Hayka o npupojie. SBieHns 1
TIPUPO,TBI
dusnueckue SIBICHUS 1
dusndecKkre BETMYUHBI U NX U3MEPEHHE 1
Ypok-uccnenoanue "N3mepenne

4 TEeMIIEPATyPhI IPU OMOIIH KUJAKOCTHOTO 1 1
TEepMOMETpA U AaTYMKa TeMIepaTypsl"”

5 Mertoibl HaydHOTO NO3HaHuA. OnrcaHue 1 bu6mmoreka [JOK
(bMBUYECKUX SIBICHUN C TIOMOIIBIO0 MOIETICH https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenoanue "[IpoBepka rurnoressl:

5 JTAIBHOCTH MOJIETA IIApUKA, ITYIIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE
BBICOTA ITycKa"

Crpoenue BemiecTBa. OMbITHI,
bubnuoreka [IOK
7 JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE 1
https://m.edsoo.ru/ff09fe0a
BEIllECTBA
8 JIBMyKeHre YacTHIl BEIICCTBA 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenosanue «ONbITHI 110

9 HaOJII0IEHUIO TETIOBOIO PACIIUPEHUS 1 1
ra3oB»

10 ArperaTHble COCTOSIHUS BELIECTBA 1



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

Oco0eHHOCTH arperaTHhIX COCTOSIHUN BOJIBI.

bu6mmoreka [IOK
11 O6o06mmenue no pazaeny «llepBoHavyanbHbIC
n pasiely P https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEIIECTBA»
12 Mexannueckoe nBuxeHne. PaBHoMepHoe u bubnuoteka [IOK
HEPAaBHOMEPHOE JIBJKCHHE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [JOK
13 Ckopoctb. EnuHUIBI CKOpoCTH
p FIHITL p https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu 1 BpeMeHU JIBHXKEHUS bubmorexa [OK
yr p B https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [JOK
15 HNuepuusa. Macca — mepa MHEPTHOCTH TeN
ph P P https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTH BemiecTBa. PacueT macchl bu6mmoreka [JOK
o0bema Tesna 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas padoTa «OnpenencHue
IJIOTHOCTH TBEPAOTO TeJay
18 Pemenne 3agau mo teme "IlnoTHOCTH bubnuoreka [IOK
BemecTna' https://m.edsoo.ru/ff0al23c
19 Cuna kak XxapakTepHuCTUKa B3aUMOJCHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas padoTa «3ydenue
20 3aBUCHMOCTH pacTshKeHus (edopmariun)
MPYXUHBI OT MPUIOKEHHON CHITBD)
21 [[“IBnenue Tsrotenus. Cuna TsHKecTH
CBsi3b MEXAY CUIION TSHKECTH M MAacCOM
22 tena. Bec TIe[J}IIa Pemenue 3a1au o reme bubmmorexa [IOK
. ) A https://m.edsoo.ru/ff0a1778
Cuna TsKxecTu
Cuna TsKecTH Ha IpYTUX IUIaHEeTax. bubnuorexa LIOK
23
du3nyecKue XapakKTePUCTUKU ILIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cui. J{lunamometp bubnuoreka [IOK
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https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK
25 Bec Tema. HeBecomocth 1
https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HallPaBJIEHHBIX 10 bubnuoteka [IOK
OJHOM NpsAMON. PaBHOIEMCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amay 1o teme
"PaBHopeiicTByromast cui"
o8 Cuna Tpenus u e€ BuIbl. TpeHue B mpupoe bubnuoteka [IOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3yuenne
29 3aBUCHMOCTH CUJIBI TPEHHUSI CKOJIBKEHUS OT bubnuoreka [IOK
CWJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIIUXCS TTIOBEPXHOCTEI
30 Pemenue 3amau Ha onpeneneHue
PaBHOJEHCTBYIOIIECH CHITBI
Pemenne 3amad mo temam: «Bec Tenay,
31 «I"'paduueckoe nzobpakenune cuim, «CHITbD bubmorexa [TOK
P N P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOEHCTBYIOIIAS CHIT
KonTtponbHas paboTa 1mo Temam:
39 «MexaHnueckoe ABUKeHne», «Macca,
IJIOTHOCTBY, «Bec tenay, «I"padudeckoe
n3o0pakeHue cuim», «CUITbDy
33 Hasnenue. CriocoObl yMEHbIICHUS U bubnuoreka [IOK
YBEJIIMYEHHUS JaBJICHUSA https://m.edsoo.ru/ff0a20a6
34 JlaByieHue raza. 3aBUCHUMOCTb JIABJICHUS raza bubmuoreka [IOK
0T 00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBnenus TBEPABIMU TEIAMHU, bu6mmoreka [JOK
JKUJIKOCTSIMU M TazaMu. 3akoH [lackas https://m.edsoo.ru/ff0a25b0
36 JlaBJieHUE B )KUJIKOCTH U ra3e, BEI3BAaHHOE bubmuoreka [IOK
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HeﬁCTBHeM CHJIbI TAXKECTU

https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau no reme «/laBiienue B bubnuoreka [IOK
KUJKOCTH U Ta3ze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmaroumecs cocyet https://m.edsoo.ru/ff0a2970
39 IManpaBnuyeckuii mpecc bubamorexa HOK
o P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopirHeBOM KUAKOCTHBINA
Hacoc
ATmocdepa 3eMiu U IPUUUHBI €€ bubnuoreka [IOK
41
CYLIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [JOK
42 Bec Bo3ayxa. ATMocdepHOe naBieHne https://m.edsoo.ru/ff0a2bsa
N3mepenue armocheproro nasnenus. OnbIT bubnuoreka [IOK
43
Toppuuemnm https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(EPHOTO JaBICHUS OT bubnuoreka [IOK
BBICOTHI HaJl ypPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepous. AtmochepHoe qaBiIeHUE bubnuoreka [IOK
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau no teme "' Atmocdepnoe
naBjeHue"
47 JlelicTBue KUIKOCTH U Ia3a Ha [IOTPYKEHHOE bubmuorexa [JOK
B HUX TeJIO. ApXHUMEI0Ba CUIa https://m.edsoo.ru/ff0a3276
JIab opHas padota «OmnpeneneHue
N aboparop pv VP it - bubnmnorexa LIOK
BRITATRABAIOMCH CHIIRY, ISHCTBYIONIE https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B )KUIKOCTbH)
JIaboparopHas paboTa 1o Teme
patopai p bubmuoreka [IOK
49 «HMccnenoBanne 3aBUCUMOCTHY Beca Teja B

BOJIe OT 00BbEMA MOTPYKEHHOH B )KUIKOCTh

https://m.edsoo.ru/ff0a3514
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qacTu TCIa»

bu6mmoreka [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padora "KoncTpyrpoBanue
o1 apeoMeTpa WK KOHCTPYUPOBAHUE JIOJKU U 1
omnpeneneHue e€ rpy30mnoa5EMHOCTH"
Pemenne 3amau o remam: «IlnaBanue
52 cynoB. Bo3nyxonnapanue», «JlaBnenue bubmorexa [OK
YAOB. yx N https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, JKUJIKOCTEH U Ta30B»
53 KonTtponbHas padora o teme «JlaBineHue
TBEPJIBIX TEJ, JKUJIKOCTEH U Ta30B»
bu6mmoreka [JOK
54 Mexanndeckas paboTa
P https://m.edsoo.ru/ff0a3f82
bubmmoreka [JOK
55 MortHoCTh. EquHUITEI MOTITHOCTH
B JUHIT B https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacuétr MOIIHOCTH, 1
pa3BUBaEMOM MpHU MOABEME 110 JIeCTHUIIE"
57 [Ipoctbie Mmexanu3mel. Peruar. PaBHoBecHe
CHWJI Ha pblyare
Prruaru B TexHuke, ObITY U IPUPO/IE.
58 Jlabopartopnas padora «ccienosanue 0.5 bubnnorexa [JOK
paTopHas p ' https://m.edsoo.ru/ff0a478e
YCIIOBUI PaBHOBECHUS PbIYara
59 Pemenue 3ana4u no teme «Y cioBust bubnuoreka [IOK
paBHOBECHS pblYara https://m.edsoo.ru/ff0a48a6
KoadduimenT nose3Horo necTpus
60 Mexanusma. Jlabopatopnas pabora 0.5
«H3mepenne KI1/] HakIOHHOM MIOCKOCTH»
61 Pemenue 3ama4 o teme "PaborTa, bu6mmoreka [JOK

MoiHocTh, KIT"

https://m.edsoo.ru/ff0a4c48
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Mexanundeckas sHeprus. Kunernueckas u bubnuoreka [IOK
62 1
MOTEHIMAJIbHAS SHEPT U https://m.edsoo.ru/ff0a4252
63 3aK0H COXPaHEHU MEXaHUYECKOIN SHEPTUN 1 bubnmorexa [OK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"IKCIIepUMEHTAILHOE OTIPE/ICIICHHE
64 N3MEHEHUS KUHETUYECKON U ITOTEHIINAILHONU 1 1
SHEPTUU TPH CKATHIBAHUH TEJIA T10
HaAKJIOHHOH IIockocTy"
65 KontponbHas padora o teme «Paborta u 1
MOIIHOCTh. JHEPTUS»
Pa6ora ¢ Tekctamu o Teme "MexaHndeckoe bu6mmoreka [JOK
66 " 1
JIIBIDKEHNE https://m.edsoo.ru/ff0a4ee6
Pa6ora ¢ Tekcramu o Teme " JlaBienne bu6mmoreka [JOK
67 N . " 1
TBEPJIBIX TEI, )KUAKOCTEN U Ta30B https://m.edsoo.ru/ffO0a4ffe
68 Pabora ¢ Tekcramu o teMe "Padora. 1
MomHocTh. DHeprus"
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68 12
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8 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Konrpoabnbie | IIpakruyeckue op
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypcbl
OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX OINBITHBIC 1 bubmorexa [OK
P https://m.edsoo.ru/ff0a5256
IO ITBEPIKACHUS
2 Macca u pa3mep aTOMOB M MOJIEKYJT 1
3 Monenu TBEPAOTO, )KUAKOTO U 1 bu6mmoreka [JOK
ra3o00pa3HOro COCTOSIHUM BelllecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHUE CBOMCTB TBEPIOTO, KUJIKOTO U
4 ra3o00pa3HOro COCTOSIHUM BEIIeCTBA Ha 1
OCHOBE TOJIOKEHUH MOJIEKYIISIPHO-
KMHETUYECKON TEOpUU
bubmuoreka [IOK
5 Kpucrannmaeckue n amopdabie Tena 1 1
https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue U KanWUISIPHOCTD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [IOK
7 TennoBoe paclIMpeHHE U CKATHE 1
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TETJIOBOTO IBUKEHUS YaCTHUIL
9 Buytpennss sneprus. CriocoObl U3MEHEHUS 1 bu6nuoreka LIOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Buas! Teruionepenaun 1
A pe https://m.edsoo.ru/ff0a6412
11 VYpox-koHpepenuus "[IpakTuueckoe 1 1 bubnuoreka [IOK
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HCIIOJIb30BaHME TEIIJIOBBIX CBOMCTB BCIICCTB
1 MaTEpUaJIoB B LIEIAX dHEprocoepexeHus"

https://m.edsoo.ru/ff0a65c0

12 KonnuecTBo TEIIIOTHI. Y AenbHas bubnuoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHUE TEIUIOBOTO OasiaHca. bubnuoteka [IOK
TerooOMeH U TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota "HccrnenoBanue
14 SIBJ'IeIfI/ISI TEHHO§6MGH21 MPU CMELIMBaHUU Bubnuorexa LIOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOHOU U TOpsueit BOIBI
Pacuer konuvecTBa TEIIOTHI, HEOOXOMMOTO
15 JUTsI HArPEBAHUS TeJIa U BBIJCISIEMOTO UM
MIPU OXJIKICHUH
16 JlabopaTtopHnas pabota "Onpenenenue bubnuoteka [IOK
YAEIbHOW TETNIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBa. Y IeJbHas TeIIoTa bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBepeBaHNE
18 KPUCTAIIMYECKUX TeJ. Y IebHasl TEIIoTa bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JIaboparopHas pabota "OnpeneneHue bubnunoreka [IOK
yEIbHOU TEIJIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanue U KOHICHCALIUS. bubnunoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
1 napooOpa3oBaHUs U KOHJICHCAIUH. bu6nuoreka LIOK
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(epHOTO TaBICHUS
99 Brnaxnocth Bo3ayxa. Jlaboparopnas paborta bubnmoreka [JOK

"Onpenenenrie OTHOCUTEIBHOM BIAXKHOCTH

https://m.edsoo.ru/ff0a7628
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BO3TyXa"

Pemenne 3agau Ha ONPCACIICHNUC BJIAJKHOCTHU

23
BO3/IyXa
[Ipunuume! paboThI TEMJIOBBIX ABUTATEIICH.

24 [TapoBas TypOuHa. /[Buraresis BHyTpeHHEr o
CropaHust

o5 KII[ TermoBoro npurarens. TenaoBbie bubnuoteka [IOK
JIBUTATENIH U 3aIIUTA OKPYKAOIIEH CPEbI https://m.edsoo.ru/ff0a7c7c

%6 3aK0OH COXpaHEHHS U MPEBPAIECHUS YHEPTUN
B TETUIOBBIX MpoIleccax
[ToaroroBka Kk KOHTPOJILHOU paboTe Mo Teme
" bubnuoteka [IOK

27 Tenmosrie sBieHns. M3meHeHne

N " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHHI BEIIeCTBa
KontponbHas padoTa o teme "TernnoBbie
. bu6mmoreka [JOK
28 siBieHus. MI3MeHeHne arperaTHbIX COCTOSTHHUIM
" https://m.edsoo.ru/ff0a86ae
BeIlleCTBa

29 DnekTpuzaius Ten. J{Ba poaa
ANEKTPUYECKUX 3apSAI0B

30 Ypok-uccienoBanue "IneKTpr3aus Tea
WHIYKIHUEH U IPU COMPUKOCHOBEHUH"

31 B3anmopeiicTBre 3apsKEHHBIX TEJI. 3aKOH bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe moJje. HanpskeHHOCTh

bu6nmoreka [JOK
32 anekTpudeckoro nois. [IpuHnun
. https://m.edsoo.ru/ff0a8ala
CYTIEPIIO3UIINH IEKTPUUECKUX MOJIEH
33 Hocurenu snexTpuieckux 3apsioB.
DOneMeHTapHbIi 3apsia. CTpoeHue atoma
34 IIpoBOIHUKY U IUANEKTPUKH. 3aKOH bubnuoreka [IOK

COXPAHCHUA DJICKTPHUYICCKOTO 3apsja

https://m.edsoo.ru/ff0a8ef6
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Pemurenue 3a1ay Ha NpUMEHEHUE CBOMCTB

bu6mmoreka [IOK

35
AIEKTPUYECKUX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS €r0

36 cymiectBoBaHus. McTOUHUKH bubmorexa [OK

Y ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JleficTBUSI STIEKTPUIECKOTO TOKA bubmmorexa [OK
P https://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue "Jlelicreue

38 ANEKTPUUECKOTO MOJIS HA TIPOBOTHUKH 1
JTUDIIEKTPUKA"

39 DIJIEKTPUYECKHI TOK B METAJIAX, )KUIKOCTSIX bu6mmoreka [JOK
U razax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1enb U €€ COCTaBHBIC YacTH

41 Cuna Toxka. JlabopaTtopHas pabota 05 bubnnoreka [IOK
"H3mepeHue u peryampoBaHUe CUIIbl TOKA" ' https://m.edsoo.ru/ff0a8bd6
DIIeKTpUYECKOe HanpsikeHue. BonsTmeTp.

42 JlaGopaTtopHnas pabota "V3mepenne u 0.5 bubmorexa [OK

PaTOPHai p F ' https://m.edsoo.ru/ff0ade14
PErylIupoBaHUE HAMIPSKEHUS

43 ConpoTuBiieHUE MPOBOIHUKA. Y IEJIbHOE bubnuoreka [IOK
COIIPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTb

44 AIIEKTPUYECKOTO COMTPOTUBIICHHUS 1 bubnunoreka [IOK
IIPOBOJHUKA OT €r0 JUIMHBI, IJIOIIaA1 https://m.edsoo.ru/ff0aa738
MOINEPEYHOr0 CeUEHUs U Marepuana’”

45 3aBUCUMOCTD CHJIBI TOKA OT HAMPSIKEHHUSL. bubnunoreka [IOK
3akoH OMa Juist y4acTKa 1enu https://m.edsoo.ru/ff0aad44a
JlaboparopHas padota "MccnenoBanue

PaTOPHaA P bubmuoreka [IOK

46 3aBUCHMOCTH CUJIBI TOKA, UAYIIETO Yepe3 1

PE3UCTOP, OT COIIPOTUBJICHUA PE3UCTOPA U

https://m.edsoo.ru/ff0aa04e
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HaIpsDKEHUS Ha pe3uctope”

IlocnengoBarenbpHOE U mapaljiIiCJIbHOC

47
COCIMHEHUS TIPOBOTHUKOB
JlabopaTtopnas pabota "IIpoBepka npaBuia
48 CJI0KEHUS HANIPSHKEHUN MpH bubnuoteka [IOK
MOCJIEIOBATEIIBHOM COCIMHEHUU JBYX https://m.edsoo.ru/ff0aaa58
pesucropos"
JlaboparopHnas pabota "IIpoBepka mpasuia
49 TS CEIJ'IBI IT)OKaIr)I U ma aHIJ)IeHLII){OM ’ bubmmorexa HOK
prTap " https://m.edsoo.ru/ff0aadle
COCTMHCHUH PE3UCTOPOB
50 Pemrenne 3aay Ha npuMmeHenue 3akoHa Oma bubnuoreka [IOK
JUISL Pa3JIMYHOTO COEAMHEHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTE PIIEKTPUUYECKOTO TOKA. bubnuoteka [IOK
3akoH J[xoyna-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHas pabota "OnpenencHue bubnuoreka [IOK
paboTHl M MOIITHOCTH JIEKTPUUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKue ey U NoTpeOuTenu
53 AIIEKTPUYECKON 3HEpruH B ObITy. KopoTkoe Bubmmorexa LIOK
P P Y- BOP https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToarotoBka K KOHTPOJIBHOU paboTe MO TeMe
54 "DneKTpUUeCcKUe 3apsiibl. 3apsKEHHbIE Tella bubnunoreka [IOK
U ux B3aumoaencTsus. I1ocTOSIHHBIH https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUN TOK"
KonTponsHas paboTa no teme
55 "DnexTpuueckue 3apsipl. 3apsHKCHHbBIE TENA bu6nuoreka LIOK
" uXx B3aumoaeucTBus. IlocTosIHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUUECKUI TOK"
56 [TocTosiHHBIE MAarHUTHI, UX B3aUMOJCUCTBUE
57 VYpok-uccnenosanue "M3yuenue noneun bubnuoreka [IOK
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https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

HOCTOSHHBIX MArHUTOB"

https://m.edsoo.ru/ff0ac3d0

MaruautHaoe noJjie. MaruuTHoe€ 1oJjie 3EMIIA U

bu6mmoreka [JOK

58
€ro 3Ha4eHHe Ui KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT Opcrena. MaruutHoe none
59 e eckoro Toka Ma o€ 1oJjie bubmmoreia LIOK
JICKTPHYECKOTO TOK THUTHOE TI0JT
P https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpuMeHeHne >eKTPOMArHuTOB B TEXHUKE.
60 JlabopaTtopHas pabota "M3ydeHne neiicTBHsI 0.5 Bubnuorexa LIOK
PaTOPHAT P i " ' https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TIOJISI HA IPOBOIHUK C TOKOM
DNeKTPOABUTATENH MTOCTOSTHHOTO TOKA.
Hcnons30Banme >IEeKTPOABUTATENICH B
. bubnuoteka [IOK
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCTIOPTE.
. https://m.edsoo.ru/ff0ac86¢c
JlaboparopHas padota "KoHcTpyupoBanue u
n3ydeHue paboThl IEKTPOaBUTATENS "
62 OnbiTel apanes. 3aKOH IEKTPOMArHUTHOU
unaykuuu. [Ipasuno Jlenma
DnekrporeHepatop. CocoObl MOTydeHUS
63 AIIEKTPUYECKOM SHEPTUU. DIIEKTPOCTAHIIUU
Ha BO300OHOBJISIEMBIX HCTOUHUKAX SHEPTUH
64 [ToaroToBka Kk KOHTPOJIbHOM paboTe 1Mo TeMe
"DJIeKTpUUECKNE U MAaTrHUTHBIE SBJICHUS"
65 KonTposbHas paboTa no teme bubnunoreka [IOK
"DJIeKTpUYECKHE U MAarHUTHbIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 Pa6ora c Tekctamu o Teme "TernoBsie bubnunoreka [IOK
sIBIIEHUA" https://m.edsoo.ru/ff0accSe
67 PaGora c Tekctamu o teme "TlocTosHHBIH bubnunoreka [IOK
IEKTPUYECKHUI TOK" https://m.edsoo.ru/ffOacdc6
68 PaGora c Texctamu o Teme "MarHuTHbie

sBieHusa"



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
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9 KJIACC

KosnuecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kontpoabnbie | IIpakruyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypcbl
1 Mexanundeckoe qBruKeHHe. MarepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIIBHOCTH 1 bubmmoreka [JOK
MEXAaHUYECKOT'0 IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOJIMHENHOE TBHKECHHUE 1 bubmorexa [OK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE IPSAMOJIMHENHOE IBUKEHHUE. 1
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHENHOE paBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JaBMKeHus. [ paduk 1
CKOPOCTH
Jlaboparopnas padora "OnpeneneHue
7 CKO peHI/I}II) Ten; IIPY PaBHO pCKO E€HHOM 1 1 bubmorexa [IOK
YOKOP Pap . YOKOP " https.//m.edsoo.ru/ff0adb18
JIBHKEHHUH 10 HAKJIOHHOH IIOCKOCTHU
8 CobOoauoe nagenue teil. Onelte! [ anunes 1
PaBHOMEpHOE ABMKEHHUE 0 OKPYKHOCTH.
9 Ilepuon u yacrora oOparenus. JIuneiinas u 1 bubnnorexa [JOK
P P ' https://m.edsoo.ru/ff0ae176
yTI0Bask CKOPOCTH
10 [{enTpocTpeMuTeIbHOE YCKOPEHUE 1
. bubaunoreka [IOK
11 [IepBeiit 3akon HptoToHa. BekTop cuiibl 1 1

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

12 Bropoi1 3akoH HeroTona. bubnuoreka [IOK
PaBHozelicTByrOIasA cuna https://m.edsoo.ru/ff0ae72a
. bubnuoteka [IOK
13 Tpertunii 3akon Herorona. Cyneprio3uiius cui https://m.e dso;_.[ru /6036982
14 Pemenue 3a1a4 Ha NpUMEHEHHE 3aKOHOB bubnuoteka [IOK
Herotona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocti. 3aion I'yka Et?r?s?/?r?eeciizﬁglfmecﬂ
16 Pemenue 3amau mo reme «Cusna yrnpyroctu
17 JlabopaTtopHas padoTa «OnpeneneHue bubnuoteka [IOK
YKECTKOCTH MPYKUHBD https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cha Tperis https://m.edsofru/fanf?BB
bubnnoreka [IOK
19 Pemenne 3amau o reme «Cuia TpeHUsD» https://m.e dsoc?ru If0afa26
20 JlaGopaTtopHnas padota "Onpenenenue bubnuoreka [IOK
ko3 durmenTa TpeHUS CKOIBKCHHS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3amad no teme "3akoHsl HeroTOHA. bu6mmoreka [JOK
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuita TsKeCTU U 3aKOH BCEMHUPHOTO bubnunoreka [IOK
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "J[BrxeHune Ten BOKpyr
23 rpaBUTAlMOHHOTO IeHTpa (ConHevyHas
cuctema). ['amakTuku"
24 Pemenue 3amad mo teMe "Cuiia TSHKECTH U bu6nmoreka [JOK
3aKOH BCEMHPHOTO TATOTEHUs" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMu4eckasi CKOPOCTb. bubnuoreka [IOK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue maTepuanbHON TOUKH. bubnuoreka [IOK



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

AbcomoTHO TBEpIOE Teso. PaBHOBECHE
TBEPJOTO TEJIA C 3aKPEIUIEHHOU OCBIO

https://m.edsoo.ru/ff0afe36

BpaICHUS
27 MowmeHT cuinsl. LleHTp TsDKECTH
o8 Pemenue 3amad o reme "MOMEHT CHITBI. bu6mmoreka [JOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU padoTe Mo Teme
29 "MexaHu4eckoe JTBUKECHUE bubmorexa [OK
y " ' https://m.edsoo.ru/ff0b0408
B3anmoperiictBue Ten
KounTponsnas paboTa o reme
30 "MexaHn4ecKoe IBUKEHHE bubmmorexa [JOK
y " ' https://m.edsoo.ru/ffob06ec
BzanmoneiicTBue Tel
Nmnynsce Tena. Mmnynsc cuitbl. 3akoH
31 COXPaHEHHUS UMITyJbCca. YIIPYroe u bubmorexa [TOK
P YAReE. FHPYE https://m.edsoo.ru/ffOb07fa
HEYIPYTroe B3auMOJICHCTBHE
32 Pemenue 3amau no treme "3aKoH COXpaHEHUS bubnuoreka [IOK
ummysibca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepennus "PeakTHBHOE IBIKEHHE
B IIPUPOJIC U TEXHUKE"
bubnuoreka [IOK
34 Mexanuveckast paboTa U MOIITHOCTb
P B https://m.edsoo.ru/ff0b0a84
35 PaGota cuiibl TsKECTH, CUITBI YIIPYTOCTH U bub6nuoreka LIOK
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas padoTa «Onpenenenue
36 paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHUHU TeJIa TI0 TOPU30HTAIIBHOMN
MTOBEPXHOCTH»
37 Cs13b 2Hepruu u padoThl. [loTeHnnanpHas

SHEPIus



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

Kunernueckas sneprus. Teopema o

bu6mmoreka [IOK

38 .
KUHETUYECKON DHEPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHUs YPHEPTUU B MEXaHHKE
40 JlabopaTtopHnas padota «3yduenue 3akoHa bubnuoteka [IOK
COXpPAaHEHUS SHEPTUID) https://m.edsoo.ru/ff0b12fe
41 KomnebaTenbHOE IBHKCHHUE U €T0 bubmmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatoiue Koiedanus. BeiHyXIeHHbIE bubnuoteka [IOK
KoJsiebanus1. Pesonanc https://m.edsoo.ru/ffob20f0
43 MareMaTtnueckuil ¥ PyKUHHBIA MasiTHUKU
Ypok-uccienoBanre «3aBUCUMOCTb ITEpUoa
44 KoJieOaHUM OT )KECTKOCTH MPYKUHBI U MacChl bubmorexa [TOK
- https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenue sHEPTUHA TPU MEXAHUIECKUX
KOJIeOaHU X
JIabopaTtopHas pabdora «O1mpeneieaue
46 qaCTopTLI Hpne I/II())I[a Kone6aII{)I/H7I I WUHHOT'O Bu6morexa HOK
P 24 https://m.edsoo.ru/ff0blaec
MasITHUKA
JlabopaTopnas pabora «IIpoBepka
PATOPHaA P POBEP . bu6mmoreka [JOK
47 HE3aBHCUMOCTH NEpHOoa KoJieOaHuii rpysa,
https://m.edsoo.ru/ff0b197a
MO/BEIIEHHOTO K HUTH, OT MaccChl Tpy3a»
Mexanndeckue BoHbl. CBOMICTBA
bubnuoreka [IOK
48 MeXaHW4YEeCKUX BOJIH. [IpoaobHbIE 1
https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepeHIus "MexaHnuecKrue BOTHBI
B TBEpIOM Tene. CelicMuueckue BOIHbI"
50 3ByK. PacnipocTpaneHue u oTpakeHue 3ByKa
51 Ypok-uccnenoBanue "Habmonenue

3aBUCHMOCTH BBICOTHI 3BYKa OT 4acTOThI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

I'poMKOCTB 3ByKa U BBICOTA TOHA.

52 o
AxycTHUECKUI PE30HAHC
53 Ypok-koHpepeHus "YapTpa3Byk U bubnuoteka [IOK
nHOPa3BYK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJILHOH padboTe Mo TeMe
54 "3akoHbI coxpaHeHus. MexaHuueckue bubmmorexa [OK
P " https://m.edsoo.ru/ff0b25f0
KOJIeOaHUS U BOJIHBI
KontponbHas padoTa o Teme "3akoHbI
95 coxpaHeHus. MexaHnueckue Kojaebanus u
BOJIHBI"
56 DIEeKTPOMAarHuTHOE IOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
o517 CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH
VYpoxk-koupepennus "llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionib3oBanme bubnuoreka [IOK
AJEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3H"
Ypoxk-uccinenoanue "M3ydueHune cBONCTB
bu6mmoreka [JOK
59 AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
" https://m.edsoo.ru/ff0b2c6¢c
MOOMIBHOTO TeneoHa
50 Pemenue 3aau Ha onpe/iesieHne YacTOTHI U
JUIMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DneKTpoMarHuTHas Ipupoja CBeTa. bubnunoreka [IOK
CkopocTts cBeTa. BosHOBBIE cBOMiCTBa CBETA https://m.edsoo.ru/ff0b31d0
Hcroynuku ceera. IIpsamonmHeitHoe
62 acpocTpaHeHue cBeta. 3arMenust ConHua u bubmmorexa [IOK
bactipoctp ' https://m.edsoo.ru/ff0b3658
JIyHb1
63 3aKoH oTpakeHus cBeTa. 3epkana. Pemenue bubnmoreka [JOK

3ala4 Ha IPUMCHCHUC 3aKOHA OTPAKCHU

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

CBCTa

[Ipenomenne cBera. 3aKOH MPEIOMIICHUS

bu6mmorexa [JOK

64
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
65 Hcnonp30BaHue MOJTHOTO BHYTPEHHETO bubmmorexa [OK
yip https://m.edsoo.ru/ffob3c5¢c
OTPaKEHUS B ONTUYECKUX CBETOBOAX
JlabopaTtopHnast padota "HcciaenoBanue
66 3aBHCHUMOCTH yTJia MPETOMIICHHSI CBETOBOTO
Jy4ya OT yrJia NaJieHus Ha IrpaHulle "Bo3ayx-
crexino""
VYpoxk-koupepennus "McnonpzoBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/Ibl, ONITHKOBOJIOKOHHAS CBSI3b"
bubmmoreka [JOK
68 JIunzel. OnTHYecKas cuia JMH3bI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [JOK
69 [TocTpoenue n300paxeHuit B TMH3aX
P P https://m.edsoo.ru/ffOb444a
JlabopaTtopuas padora "OrnpeneieHue
PATOPH P P N bu6mmoreka [JOK
70 (hOKYCHOTO PAaCCTOSTHUSI M ONITHYECKOM CHJITBI
. " https://m.edsoo.ru/ff0b4206
coOuparoIei JTUH3bI
7 Ypok-koHpepenus "OnTuyeckue TMH30BbIE bubnuoreka [IOK
puoops" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak onTudeckasi cucreMa. 3peHue Bubmmorexa LIOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-konpepenius "Jledextsl 3penns. Kak
COXPAaHHUTH 3peHue"
Pasnoxxenue 6enoro cseta B criekTp. OMbITHI
bu6mmoreka [JOK
74 Hrrotona. CroxkeHue crieKTpaibHbIX LIBETOB.

Hucnepcus ceera

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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JlaboparopHas padoTa "ONBITHI 1O
Pa3oKeHUIo OeI0To CBeTa B CIIEKTP U

bu6mmoreka [JOK

& BOCIIPUATHIO LIBETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJIOIEHUH Yepe3 IIBETOBbIE (HMIBTPHI"
Ypok-nipakTukym "BoHOBBIE CBOICTBA
76 CBETa: JHcIiepcusi, HHTep(epeHuns u
mudpakuus”
77 OmnbrTel Pezepdopaa u rmutanerapHas Moienb bubnuoteka [IOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 Hcnyckanve v MOrommeHne CBeTa aTOMOM. bubnuoreka [IOK
KBantsl. JInHeiuaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukym "HabmroneHne ciekTpoB bubnuoteka [IOK
ucnyckanus'" https://m.edsoo.ru/ff0c1550
81 PanroakTuBHOCTE U €€ BHIIBI bubmorexa [TOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aroMHoOro sjpa. Hyknonnas bubnuoreka [IOK
MOJEIb https://m.edsoo.ru/ffOc18ac
83 PannoaxTtuBHbIe npeBparnienus. M3oromns ft?{i?/jln?;iicﬁfj)}:f oclald
84 Pemenue 3amau no teme: "PaaroakTuBHbIE bubnuoreka [IOK
npespaieHus" https://m.edsoo.ru/ffOclb4da
85 [lepuon nonypacnana
86 Ypok-koHpepennus "PagroakTuBHbIe bubnunoreka [IOK
U3JIy4EHUs B IPUPOJIE, MEJUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakiny. 3aKOHbI COXPAHEHUS bubnunoreka [IOK
3apsI0BOTO U MacCOBOI'O YHUCEI https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBsA3M aTOMHBIX siiep. CBsi3b Macchl bubnmoreka [JOK

" SHCPIruun

https://m.edsoo.ru/ff0cld7a
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89

Pemenue 3anau no teme "SAnepueie peakuyun”

Peakuuu cuaTe3a U ACICHUS AAep.

bu6mmorexa [JOK

90
Ucrounuku sneprun CosiHIa U 3BE3]T https://m.edsoo.ru/ffO0c1e88
VYpox-konpepenuus "SnepHas sHepreTuka.

91 JIeCTBHS palMOAKTUBHBIX U3Iy4EeHU Ha
YKUBBIE OPraHU3Mbl"

[ToaroroBka Kk KOHTPOJILHOU padoTe Mo Teme

92 "DJIeKTPOMarHUTHOE TIOJIE. bubnuoteka [IOK
DOneKTpoMarHuTHbIC BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJIeHUs"

KonTponsnas paboTa o reme

93 "DNEeKTpOMAarHUTHOE TOJIE.
DJIEKTpOMAarHuTHHIE BOJHBI. KBaHTOBBIE
SIBIICHUA"

94 [ToBTOpenue, o6o6menne. JlaboparopHsie bubnuoreka [IOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpeHue, 06001IeHNE. Pemenne

bu6mmoreka [JOK
95 pacueTHBIX U KaYeCTBEHHBIX 33]1a4 M0 TEME
" " https://m.edsoo.ru/ff0c2572
TemoBbie mpoieccs
[ToBTOpeHue, 06001IeHNE. Pemenne
bubnuoreka [IOK

96 pacueTHBIX U Ka4YECTBEHHBIX 33]1a4 M0 TEME

" o https.//m.edsoo.ru/ff0c2a22
KIIJI TennoBbIX ABUTATEIICH
[ToBTOpeHUE, 0000IIcHUE. Pemenne

97 ACYETHBIX U KaUeCTBEHHBIX 3aJa4 M0 TEME Bubmmorexa LIOK

{J " https://m.edsoo.ru/ff0c2b30
KIIJI anexkrpoycTtaHOBOK

08 [ToBTOpenue, o6o0meHue. JlaboparopHbie bubnunoreka [IOK
paboTsI o Kypey "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, o6obmeHue. Pabora ¢ bu6nmoreka [JOK

TEKCTaMH MO TeMe "3aKOHbI COXpaHEHUs B

https://m.edsoo.ru/ff0c2d6a
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MexaHuke"

100 [ToBTOpenue, o6o0menue. Pabora ¢ 1 bubmumoreka LIOK
TekcTamu 110 teMe "Konebanus v BOIHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o0menue. Padora ¢ 1 bubmoreka [IOK
TekcTaMmu 110 TeMe "CBeToBEIE siBieHUS " https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o0menue. Padora ¢

102 TekcTamu 1o TeMe "KBaHToBas u snepHas 1
¢uznka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJIMYECKOE OBECNIEYEHUE OEPA3OBATEJLHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYUEHUKA

» dusuka, 7 kinacce/ [eppimkun A.B., O611ecTBO ¢ orpaHU4YEHHON
OTBETCTBEHHOCTHIO «M31aTeNnbCTBO «IK3aMEH

» ®dusuka, 8 knacc/ Ileppiukun A.B., O611ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe o61ecTBo «M31aTenbcTBO
«[IpocBerienne»

» dusuka, 9 knace/ [lepeimkun A.B., I'ytHuk E.M., O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKuimoHepHOE 00IIECTBO

«H?;}I&TGJII)CTBO «HpOCBGIII@HI/Ie»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
7 KIIACC
1.PaGouas nporpamma.
2 [IporpaMmbl OCHOBHOTO 00111eTO 00pa3oBanms. ®usnka. 7 — 9 Kimaccel
(aBTopsl:A.B.Ilepbimikun, H.B. ®unonosuy, E.M. I'yTHHK).
3 Pabouas mporpamma o usuke. 7 xknacce/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUY C BEIOPAHHBIM YIYCOHHKOM:
4 TepwimikuH A.B. ®usuka. 7 kinacc. Y4eOHUK U1t 00111e00pa30BaTEbHBIX
yupexaennit . M.:JIpoda. 2011
5 Jlykammk B.U. CO6opHHK BOpOoCcoB 1 3a1a4 1o pusuke. 7-9 k. — M.

[Tpoceemenue, 2010 —192c¢.



8 KJIACC

1 PaGouas nporpamma. @usmka. 7 — 9kjaaccel: yueOHO-METOIUYECKOTO
noco6bus /coct. TuxonosaE.H. — 2-e u3z.,crepeorun. —M.: [Ipoda,2013. —
398,(2)

2 [Iporpammbl 0OCHOBHOTO 0011ero oOpa3zoBanus. Puzuka. 7 — 9 Kiaccel
(aBTopsi:A.B.ITeprimikun, H.B. ®unonosuy, E.M. I'yTHuK).

3 Pabouas nporpamma no ¢usuke. 7 kiacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBUH C

BBIOpAHHBIM YYEOHUKOM:

4 Tlepoimkun A.B. @usuka. 7 kinacc. Y4eOHUK 11 00111e00pa3oBaTeIbHBIX
yupexnenuii . M.:/Ipoda. 2011

5 Jlykamuk B.1. COopHHK BONIpoCOB H 3a7a4 1o ¢usuke. 7-9 k1. — M.:
ITpocsemienue, 2010 —192c¢.

6 Kupuk JI.A. ®usuka — 7 Pa3HOypOBHEBBIE CAMOCTOSITEILHBIE U
KOHTpPOJIBHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013

7 Acraxosa T.B. ®usuka. 7 xnacc. JlabopaTopusie padboTbl. KoHTpOJIbHBIC
3amanus. —Caparos:Jluueii, 2014

8 «KonTponpHo-u3MepuTenbabie MaTepuanbl. dusuka. 7 kmacc/Coct. H.I.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013

9 Mapon A.E. ®usuka. 7 knacc: yuedbHo-MeToaudeckoe mocoone/ A.E.
Mapon.- M.: JIpoda, 2011.- 123c.:

10. A.B. ITeppimkua @usuka-8xi 2017 M. JIpoda

11. H.B. ®unonosuy Metonnueckoe nocodue 2015 M. JIpoda



12. A.E. MapoH, E.A. Mapon CamocTosiTeNnbHbIE U KOHTPOJIbHBIE PAOOTHI-8
kiacc 2017 M. dpoda

13.B.B. IllaxmatoBa ,O.P. llledep Jlnarnoctuueckue padbotsl -8 kiacc 2016
M. dpoda

14. A.E. Mapon, E.A. Mapoun, C.B. Ilo3oiickuit Coopauk Bonpocos u 3aaau
2015 M. Ipoda

9 KJIIACC

1 PaGouas nporpamma. @usnka. 7 — 9KIaccel: yueOHO-METOANYECKOTO
nocobust /coct. TuxonosaE.H. — 2-e uza.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2 [Iporpammbl ocHOBHOTO 0011er0 oOpa3zoBanus. Pusuka. 7 — 9 Kiaccel
(aBTopsl:A.B.ITepeimikun, H.B. ®unonosuy, E.M. ['yTHHK).

3 Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBEeTCTBUY C BEIOPAHHBIM YYECOHHKOM:

4 Tlepeimkun A.B. @usuka. 7 kinacc. Y4eOHUK 11 00111e00pa3oBaTeIbHBIX
yupexnenuii . M.:[{poda. 2011

5 Jlykammk B.M. C6opHUK BOpOCOB U 3a7a4 1o ¢usuke. /-9 ki — M.:
IIpocsemenue, 2010 —192c¢.

6 Kupuk JI.A. ®usuka — 7 Pa3HOypOBHEBBIE CAMOCTOSTEIBHBIC U
KOHTpOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013

7 Acraxosa T.B. ®usuka. 7 xnacc. JJabopatopusie pabotsl. KoHTpObHBIE
3anganus. —Caparos:JIunei, 2014

8 «KouTponsHO-m3MepuTenbabIe MaTepuaibl. Pusnka. 7 xmacce/Coct. H.U.



3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013

9 Mapon A.E. ®uzuka. / kiacc: yueOHo-MeToauyeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTponbHbIe 1 camocTosITENbHBIE PA00THI IO Ppu3uke. 9 Kacc: K yueOHUKY
A.B. Ileppruikuna, E.M. I'ytHuk «®u3uka 9 knace» / O.U. I'pomueBa. — M.:
HznarennscTBO «IK3aMen», 2014

Tectsl o pusuke. 9 kinace: k yueonuky A.B. Ilepoimkuna, E.M. I'yTHuk
«Du3uka

9 xace» [ O.W. I'pomiieBa. — M.: M3narenscTBo «Ok3amen», 2010

®dusuka. 9 knacc. TeMaTHueckue TeCTOBbIE 3aMaHus I ToAroToBky k I A. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — SIpocinasis: OO0
«Axanemus pazButus», 2014
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

7 KIIACC

. bubnmoteka — Bcé 1o mpeamety «dusnkay. — Pexxum mocryna:
http://www.proshkolu.ru

2 BuyeoomnbIThl Ha ypokax. — Pesxum moctyna: http://fizika-class.narod.ru

3 Enunas xomnekuus U poBbiX 00pa3oBaTeIbHBIX PeCypcoB. — Pexum
nocryma: http://school- collection.edu.ru

4 NHTepecHbie MaTepHaIbl K ypoKaM (PU3UKH TIO TEMaM; TeCThI IT0 TeMaM;
HarJIsIHBIC TIocoOus K ypokaM. — Pesxkum noctyma: http://class-fizika.narod.ru

5 Lludpossie oOpa3zoBaresbHbIe pecypchl. — Pexxum gocTymna:


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school/
http://class-fizika.narod.ru/

http://www.openclass.ru

6 DnexTpoHHbIE yUeOHUKH O PuU3MKe. — PexXUM 10CTyma:
http://www.fizika.ru

8 KJIIACC

1 bubnuoreka — Bc€ no npeamery «dPuznkay. — Pexum nocryna:
http://www.proshkolu.ru

2 BuneoonsiThl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru
3 Eaunas xomnekuust tu@poBbIx 00pa3oBaTesibHbIX PECypcoB. — Pexum
nocryma: http://school- collection.edu.ru

4 NHrepecHble MaTepHalibl K ypokaM (PU3UKU MO TEMaM; TeCThI 110 TEMaM;
HarJIsIIHBIC TTOcOoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
5 Hudpossie oOpazoBaTenbHbIe pecypchl. — Pesxxum noctymna:
http://www.openclass.ru

6 DnekTpoHHBIC YUeOHHMKH 110 Gu3uKe. — Pexxum mocTymna:
http://www.fizika.ru

noctyma: http://school- collection.edu.ru

4 NnTepecHble MaTepuaibl K ypokaMm (PU3UKHU MO TeMaM; TECTHI IO TEMaM;
HaTJIsIHBIC TTocoOus K ypokaM. — Pesxxum noctyma: http://class-fizika.narod.ru
5 Hudpossie oOpa3oBaTenbHbIC pecypchl. — Pesxxum mocTyma:
http://www.openclass.ru

6 DnexkTpoHHBIE yUeOHUKH TTO PU3UKe. — PexKuM nocTyma:
http://www.fizika.ru

3 UnTepecHpie MaTepHalibl K ypokaM (GU3UKHU IO TEMaM; TeCTHI 110 TeMaM;


http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://school/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

HarJsIIHbIe TocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
4 Tudposbie 00pazoBaTeIbHbBIE pecypchl. — Pexxum noctyna:
http://www.openclass.ru

5 DneKTpoHHbIE yueOHUKH 110 pu3nke. — Pexum gocryna:
http://www.fizika.ru

6.Jlucranimonnas mkoja Ne368 http://moodle.dist-368.ru/ OTkpbITHIi K1acc.
CereBoe obOpa3oBareabHOe coodmecTBo. http://www.openclass.ru/node/109715
7 Enunas koiekius nupoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8 ®denepanbHBIi HEHTP HHOOPMAITMOHHO-00pa30BaATEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

9 Unrepuer ypok. http://interneturok.ru/ru/school/physics/
http://schoolcollection.edu.ru/catalog/

8 denepanbHBIN IEHTP HHOOPMAIIMOHHO-00PA30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9 UnrepueT ypok. http://interneturok.ru/ru/school/physics/


http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
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