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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no (usnke Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBIEHA Ha
OCHOBE IMOJIOKEHUHN U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUs Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBaTenbHON Tporpammbl, mpeactaBieHHbIx B ®I'OC OO0, a Ttakxke ¢ ydéToM
dbenepanpHOil paboueit mporpamMmmbl BocnuTanus U KoHimeniuu npenojaBaHusi y4eOHOTO
npeamera «Pusnka.

Conepxanue  mporpamMmbl 1o (usuke  HampaBieHO Ha  (OpMHUpPOBaAHUE
€CTEeCTBEHHO-HAYYHON IPaMOTHOCTH OOYYaOIIMXCS U OpPTraHU3allUI0 M3ydeHHs] (DU3UKU Ha
NeATeIbHOCTHOM OoCHOBE. B mporpamme 1o ¢u3uke yUuThIBAIOTCS BO3MOXKHOCTH y4€OHOTO
npeamera B peanuzanuu TtpedoBannit ®I'OC OOO k miIaHUpPyeMbIM JIMYHOCTHBIM H
METanpeMETHBIM  pe3ysibTaTaM  OOyYeHHUs, a TakKKe MEXKIPEIMETHbIE  CBSI3U
€CTEeCTBEHHO-HAYUYHBIX YUYE€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHUsI.

[Iporpamma no ¢gusnke ycTaHaBIMBaeT paclpeaesicHre yueOHOro MaTepurala 1mo rojaam
oOydeHus (MO Kjaccam), MpeajaraeT NMPUMEPHYIO IOCJIEIO0BATEIHLHOCTh HU3YUYCHHUS TEM,
OCHOBaHHYIO Ha JIOTMKE pAa3BUTHS MPEIAMETHOTO COJEpKaHUsS W YYETE BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKON MOMOIIU
YUUTENIO B CO3/IJaHNU paboyeil mporpaMMbl IO y4e€OHOMY MpPEIMETY.

®uzrka SBISIETCS CUCTEMOOOPA3yIOUIUM JUISI €CTECTBEHHO-HAYUHBIX  YYEOHBIX
PEeIMETOB, MOCKOJIbKY (M3MYECKHUE 3aKOHBI JIeKAT B OCHOBE IMPOIECCOB M SBICHH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTpOHOMHEH B (Pu3HIecKoi reorpadueii, BHOCUT BKJIa
B €CTECTBEHHO-HAy4YHYIO KAapTUHY MHpA, NPEIOCTaBIsIeT HauOoyiee SICHbIE O0O0pasIlbl
NPUMEHEHUS] HAYYHOTO METO/a IMO3HaHHUs, TO €CTh CHoco0a MOJY4YeHHs TOCTOBEPHBIX
3HAaHUU O MUDE.

Opna u3 TIaBHBIX 3a7a4 GU3HUECKOr0o 00pa30BaHUs B CTPYKType 001ero oOpa3oBaHus
COCTOUT B (DOPMUPOBAHMM €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH M HMHTEpeca K HayKe y
00yJaromuxcs.

N3yuenne ¢usmkun Ha 0a30BOM ypOBHE TMPEIONAracT OBJIAJCHUE CIEAYIOINIMMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLIUMH €CTECTBEHHO-HAYYHYIO IPaMOTHOCT:

e HAYYHO OOBSCHSTDH SIBICHUS;

e OIICHUBATH U TIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e IHTEPIIPETUPOBATH JAHHBIE M MCIOJb30BaTh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTyYEHHUS BBIBOJIOB.

Ienu n3yuyeHnss GU3NKA Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUs OIpPECIICHBI B
Konnenmuun npenojgaBanusi yueOHoro mnpenmera «dusuka» B  00pa3oBaTEIbHBIX
opranuzamusax Poccuiickoii deaeparnu, peaausyrnIMX OCHOBHBIE 0011e00pa3oBaTeIbHbBIC
nporpaMMmbl, yTBepKAEHHOW pemenueM Komuterum MuHUCTEPCTBA  HPOCBEIICHUS
Poccuiickoit ®enepanuu (mpotokosa oT 3 gexadps 2019 r. Ne [TK-4BH).

eau uzyyenuss pusuMKU:



. OpUOOpETeHHE MHTEpeca W CTPEMIICHHS OOYyYalolUXCsi K HAayYHOMY
U3YYEHUIO MPUPOAbL, Pa3BUTHE MX HHTEUIEKTYaJbHBIX M  TBOPYECKUX

CIIOCOOHOCTE;

. pa3BUTHE TIPEACTABIICHWA O HAyYHOM METOJEe TIO3HAHUS W
(dbopMHUpOBaHUE UCCIIEIOBATEIBCKOTO OTHOMICHUS K OKPY KAFOIINM SIBJICHUSIM;

. dbopMHUpOBaHUE HAYYHOTO MHPOBO33PECHHS KaK pe3ysbTaTa H3Y4YCHHS
OCHOB CTPOCHHMSI MaTepuu U (HyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;

. dbopMHupOBaHUE TPEICTABICHUNA O PO (DU3UKH ISl Pa3BUTHSA APYTHX

€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUI;

. pa3BUTHE  MPEJICTaBIECHUH O  BO3MOXKHBIX cepax  Oynyueit
npodeccUOHaIbHON  NIeATeTbHOCTH, CBSI3aHHOM C (U3HMKOM, TMOATOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HalpaBICHUU.

JlocTkeHue 3THX I1eiedl mporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus 00ecrieunBaeTCs PeICHUEM CIIEAYIONIMX 3a4a4:

. npuoOpeTeHne 3HAaHWUH O JUCKPETHOM CTPOCHHMH BEIIECTBa, O
MEXaHUYECKUX, TETJIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

. npuoOpeTeHne YMEHUN OMUCHIBATH U OOBACHITH (U3UUYCCKUE SBIICHUS C
VCIIOJIb30BAHUEM I10JIYYEHHBIX 3HAHUM;

. OCBOCHHME METOJOB pELICHUs IPOCTEUIIUX pPACUETHBIX 3a1ad ¢
UCIIOJIb30BAaHUEM bu3nUecKux MOJIEJIEN, TBOPYECKHUX 151
IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

. pa3BUTHE yMEHUW HAOII0NaTh TPUPOAHBIC SBICHUS W BBHIMOJIHATH

OMBITHI, JabopaTOopHbie pabOTBl M OSKCHEPUMEHTAJbHBIE HCCIEIOBAaHUA C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

. OCBOCHHUE MPHEMOB paboThl ¢ HHDOpMaLHel PU3HIECKOTO COJIepIKAHMUS,
BKJIIOYass WHGOPMAIMI0O O COBPEMEHHBIX JOCTIDKCHHMSIX (GU3HKW, aHalu3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

. 3HAKOMCTBO cO  cdepamu  mpodeCCHOHATBHOM  JEATEITBHOCTH,
CBS3aHHBIMH C (PU3UKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3HUECKON HAYKH.

Ha u3yuenue ¢pusuku (0a30BbIi YPOBEHB) HA YPOBHE OCHOBHOTO 00IIIETO 0Opa30BaHMUs
orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hellento), B 8 kiacce — 68 yacos (2
yaca B Hememwo), B 9 kmacce — 102 waca (3 waca B HeHAENIO).

[Ipennaraemsiii B mporpamMme 1o (pu3nke mepedeHb JTa0OpaTOPHBIX padOT W OIBITOB
HOCUT PEKOMEHJATEIbHBIN XapakTep, YUYUTENb JieJlaeT BIOOP MPOBEICHUS J1a0OpaTOPHBIX
paboT U OMNBITOB € YYETOM HHIUBUAYATbHBIX OCOOCHHOCTEM O0O0ydaronuxcsi, CHUCKA
AKCHEPUMEHTAIBHBIX 3aJIaHUl, MpeyiaraéMbIX B paMKax OCHOBHOI'O TOCYJApCTBEHHOTO
JK3aMeHa 1Mo (u3HuKe.



COAEPXAHUE OBYUYEHUA

7 KITIACC

Paznen 1. ®u3uka u €€ pojib B NIO3HAHUM OKPYKAIOLIEr0 MUPA.

@dusuka — Hayka o mpupoze. SIBieHus mnpupoapl. Pu3MUYECKUE SABICHUSA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BeaUMUMHbL. I3mepenue ¢uznyeckux BenuYuH. Duznyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cucTemMa €IuHHII.

Kak (¢u3mka u Jpyrue ecCTeCTBEHHbIE HAyKd H3y4YaloT MPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOIEHHE, MOCTAaHOBKAa HAYYHOTO
BOMPOCA, BBIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 00BICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJENEH.

Jemoncmpayuu.

1. MexaHnuyecKkue, TEIUIOBbIE, JJEKTPUYECKHWE, MArHUTHBIE, CBETOBbBIC
SIBJICHUSL.

2. ®usnueckre MpubOphl U MpOoIEeAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM M
U (POBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OnpeneneHue 1EeHbl IeeHUs Kbl U3MEPUTEIHLHOTO Tprbdopa.

2. I3amepenue paccTosiHUM.

3. U3mepenue 06bE€Ma )KUIKOCTU U TBEPAOTO Tea.

4. OnpeneneHue pa3MepoB MaJIbIX TEJL.

5. 3mepenne TtemrepaTypsl MPHU MOMOIIM KUJIKOCTHOI'O TEPMOMETpA H
JaTyrKa TeMIEPaTypPhl.

6. [IlpoBeneHne uccienoBaHus 10 IMPOBEPKE TMIIOTE3bI: JAJIBHOCTH IOJETA
HIapuKa, MyIIeHHOrO0 TOPU30HTAIBHO, TeM O0JIblIe, YeM OO0JIbliIe BICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BelllecTBA.

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJbl, HUX pasmepbl. OmNbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue yactul BeniecTBa. CBA3b CKOPOCTM JIBMDKEHMSI YacTHUI[ C
temreparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumopgeiicTBue yacTuil
BEILIECTBA: IPUTSIKEHUE U OTTAJIIKMBAHHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEW U TBEPIBIX
(kpucTaIIMYECKUX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUAX U UX aTOMHO-MOJIEKYJIAPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaGnronenrie OpoyHOBCKOTO IBUKEHUS.
2. Habnonenune nuddyzun.



3. HaGmronenue siBneHuil, OOBSICHSAIOMIMXCS MPUTSIKEHUEM WU
OTTAJIKUBAHUEM YaCTHI[ BEIIIECTRA.

Jlabopamophuie padomot u onvimot.

1. OneHka auaMeTrpa aToMa METOJIOM PSJ0B (C MCIOJIb30BAHUEM
dotorpaduii).

2. OnbITHI 10 HAOIOICHHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITel IO OOHAPYKEHUIO JEWUCTBUS CHUJI  MOJIEKYISIPHOTO
NIPUTSOKCHHMSL.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBM)XKEHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBM)KEHUU. Pacd€Tr myTtu u
BPEMEHHU JIBHKCHUS.

SBnenve wHepnuu. 3aKOH WHEPIUU. B3auMoneilcTBHE Tesl Kak IpUYHHA
U3MEHEHHUS CKOPOCTHU JIBIDKCHHS Teld. Macca Kak Mepa HHEPTHOCTH Teja.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.

Cuna xak XapakTepUCTHKa B3auMmojehcTBus Ten. Cuiia ympyrocTd M 3aKOH
I'yka. U3mepeHne cuibl ¢ MOMOINIbIO AUHAMOMETpA. SIBIeHUE TATOTEHUS M CHUJia
TsoxecTH. Cuna TsKecTH Ha Apyrux miaHetax. Bec Tena. HesecomocTs. CrioxkeHue
CWJI, HAIPaBJICHHBIX MO OJHOW mpsimoil. PaBHoxeiicTByromas cun. Cuna TpeHUs.
TpeHue cKOMbXKEHUS U TPEHUE MOKOsA. TpeHHe B MPUPOJIe U TEXHUKE.

Jemoncmpauuu.
1. HabGmronenre MexaHU4eCKOro TBUXKEHUS TeTa.
2 H3mepenne CKopoCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3 HaGmronenue siBieHus: HHEPIIUH.
4. HaGmronenne n3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUU TE.
5 CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEIL.
6. CrnoxeHue cuil, HallpaBJIECHHbBIX 110 OJJHOM MPSMOM.
Jlabopamophuie pabomot u onvimot.
1. Ornpenenenue CKOpPOCTH PaBHOMEPHOTO ABMKEHHS (IIapuKa B
KHUJIKOCTH, MOJIEJIH JICKTPUIECKOTO aBTOMOOMIIS M TaK Jaliee).
2. OnpenencHue cpeaHeld CKOPOCTH CKOJBXKEHHUS OpycKa WU
HIapyKa 1o HaKJIOHHOM IIJIOCKOCTH.
3. Ornpenenenue MIOTHOCTH TBEPIOTO Tea.
4. OneIThl,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  PACTSXKEHHUS
(medopmaruu) Ipy>KUHBI OT TIPUITOKEHHON CHJIIBI.
5. OnbITBl, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHUJIBl  TPEHUS

CKOJIBXKECHUS OT Beca TeJIa U XapaKTepa COMPUKACAIOIIMNXCS TOBEPXHOCTEH.
Pa3nea 4. JlaBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra3o0B.



Hanenune. CnocoObl yMEHbBIIEHUSI U YBEIWYEHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJieHUs Ta3a OT oO0bEéMa, Temmeparyphl. llepemaua naBieHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaIllUHbl. 3aBUCUMOCTH JABIEHHUS XKUIKOCTH OT TIIyOuWHBI. ['MIpocTtatudeckuid

napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emuin u armocepHoe pgamieHue. lIpuyuHBI CylECTBOBAHUSA
Bo3nymiHOM o6osiouku 3emiu. OnweiT Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIE€HUSI OT BBICOTHI HaJl YPOBHEM MOPSI.

[Tpubops! 115t U13MepeHust aTMOCHEPHOro TABICHUSI.

I[eﬁCTBHe KUAKOCTH M Ira3a Ha HOFpY)KéHHO@ B HUX TCJIO. BBITaJIKI/IBaIOH_IaH

(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnaBanue.
Jemoncmpayuu.
1. 3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.
2 [Tepenava naBneHus KUJIKOCTHIO U TA30M.
3 Coobmiaromyecst COCYIbI.
4, I'mapaBnuueckuiil mpecc.
5 [IposiBneHue necTBUs aTMOC(PEPHOTO TaBICHUSI.

6. 3aBUCUMOCTD BBITATKUBAIONIEH CUIIBI OT 00BEMA MOTPYKEHHON

HaCTu TCJIa U INIOTHOCTH KUJIKOCTH.

7. PaBenctBO BI)ITaJIKI/IBaIOIHeﬁ CHIJIBI BCCY BBITECHEHHOU

KHUIKOCTH.

8. VYcnoBue mjiaBaHus TeJ: IJIaBaHUE WIIH IIOTPYKCHUC TCII B

3aBUCUMOCTH OT COOTHOIICHHUS TUNIOTHOCTEH TeJa U KUJIKOCTH.
Jlabopamopnuie pabomot u onvimot.

1. HUccnenoBanue 3aBUCHMMOCTH Beca Tejla B Bojae OT o0BéMa

MOTPY>KEHHOM B KUJIKOCTh YaCTH TeJa.

2. OrnpeneneHue BBITAJKUBAIOIIEH CHUIIBI, IEHCTBYIOIICH
IIOIPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKABAIOLIEN
JIEVCTBYIOIIEH HA TEJIO B )KUIAKOCTH, OT MaCChI TENA.

Ha TeJIOo,

CHIIBI,

4. OnbIThl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTH BBITAJKUBAIOMICH
CWJIbI, IEUCTBYIOUIEH HA TENO B XKUIKOCTH, OT 00BEMA MOrPYKEHHOU B

KUJIKOCTh YaCTH T€JIa U OT IJIOTHOCTH KUIKOCTH.
5. KonctpynpoBanue apeomerpa WK KOHCTPYUPOBAHUE
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.
Pa3nen 5. Pabora 1 MOIIHOCTh. JHEPrusi.
Mexanunueckasi pabota. MOIIIHOCTb.
[IpocThie MeXaHM3MBI: pbIYar, OJOK, HAKJIOHHAs TUIOCKOCTD.

JIOOKH U

[IpaBuno

paBHOBecusi pbryara. lIpumeHeHune mpaBuUiia paBHOBECUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTrnueckas W TNOTEHIMANbHAs  DHEPTHUS.
IIpeBpamienne 0THOrO BH1a MEXaHUYECKOW SHEPTUU B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXaHUKE.

Jemoncmpayuu.
1. [Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.
1. Onpenenenue pabOThl CHJIBI  TPEHUS TPU PaBHOMEPHOM

JBH>KEHUHU TeJIa IO TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue yciioBUul paBHOBECUS pblyara.
3. N3mepenne KII/] HaKTOHHOM MJIOCKOCTH.
4. N3ydeHne 3aK0Ha COXpaHEHUSI MEXaHUYECKOW SHEPTUU.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TOJIO)KEHUSI MOJICKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca U pasMepbl aTOMOB M MOJEKyJ. OTNBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mopgenun TBEPAOro, >KUJIKOTO M Tra3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrannunueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUU MOJICKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe paclIupeHue U cxKaTue.

Temnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUXKCHUS
gactull. BrHyTpeHnsss sHeprus. CrnocoObl M3MEHEHUsS BHYTPEHHEH DHEPTHM:
Teronepeaada 151 COBEPIIIECHUE paboTHI. Bubt TETJIoNepe1auu
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KomnuecTtBo TeruioTel. YaenbHas TEIIOEMKOCTH BellecTBa. TemiooOMeH u
TEIUIOBO€ paBHOBeCHE. YpaBHEHHME TeIuloBoro ©OanaHca. IlnmaBinenue wu
OTBEPJICBAHUE KPHUCTAJUNIMYECKUX BEIIECTB. YAEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. Mcmapenue. Kumenme. YiaenpHas TtemioTa
mapooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPATyphl KHIICHHS OT aTMOC(HEpHOTO
JTaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIJIMBA. Y A€IbHAS TEIJI0Ta CTOPAHUA.

[Mpunuuner pabotsl TemmnoBeix jasuratenet KIIJ[ TemnoBoro naBuratens.
TermnoBbie IBUTAaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpPAHEHUS Y MPEBPAIICHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGnronenrie OpoyHOBCKOTO IBUKEHUS.



2 HaGmonenue nuddysun.

3. HaGmronenue siBneHnil cMauuBaHUs M KalIMJUISIPHBIX SBJICHU.

4 HaGnronenue TemioBoro paciupeHus Te.

5. W3menenne paBiieHHs ra3a Mpud HU3MEHEHUU oOO0béMa U

HArpeBaHWUU WIN OXJIXKICHUM.
6 [IpaBuiia u3mMepeHus TemMnepaTyphl.
7 Buabl Teronepenaymn.
8. OxJtakiIeHre IPYU COBEPIICHUH PaOOTHI.
9 HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
10.  CpaBHeHHE TEIUIOEMKOCTEN PAa3IMYHbIX BEIIECTB.
11.  HaGnrogeHue KUTEHUs.
12.  HaOnroneHue MoCTOSHCTBA TEMIIEPATYPhI TIPU TUIABJICHUH.
13.  Mojenu TEIIOBBIX JBUTATEICH.
Jlabopamopnuie padbomot u onvimot.

1. OnpbITel IO  OOHAPYXKEHHIO JEUCTBUS CHUJI  MOJICKYJISIPHOTO
MPUTSKCHUS.

2. OnbITEl IO BBIPAIIMBAHUIO KPUCTAJUIOB MMOBAPEHHOW COJIM WU
caxapa.

3. OnpITel TIO HAOMIOAEHUIO TEIUIOBOIO PACHIMPEHUS Ta30B,
KUIKOCTEU U TBEPABIX TEN.

4. Omnpenenenue gaBiaeHUs BO3ayXa B OalsIOHE IINPHUIIA.

5. OnbIThl, TEMOHCTPUPYIOUIME 3aBUCUMOCTH JIaBICHUS BO31yXa
OT ero 00bEMa 1 HarpeBaHUs WU OXJIAXKICHUSI.

6. [IpoBepka rumore3sl JUHEHHON 3aBUCUMOCTHU JIJTMHBI CTOJIOHKA
KUJIKOCTH B TEPMOMETPUUECKON TPYOKE OT TEMIIEpaTyphl.

7. HaGmronenne w3MeHEeHHMs BHYTPEHHEW OHEpPruM Tela B
pe3ynbTaTe TeIIonepeayn U padoThl BHEITHUX CHJL.

8. HccnenoBanue siBIeHUs TEIOOOMEHA TIPH CMENIMBAHUU

XOJIOAHOW M TOPSTYEN BOIBI.
9. Onpenenenue KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW IpHU
TEIUI0O0OMEHE C HArPEThIM METAITMIECKUM ITUITUHIPOM.
10.  OmpeneneHue ynelbHOU TETNIOEMKOCTH BEILECTBA.
11.  HccnepoBaHue mpouecca UCIapeHUs.
12.  OmpezneneHue OTHOCUTENIBHOM BIaXKHOCTH BO3/1yXa.
13.  OmnpezneneHue yaeIbHOUN TEIJIOTHI IJIABICHUS JIbIA.
Pazgen 7. Dinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.
OnekTpu3auus Ten. [[Ba popa 3JIEeKTpUYECKHX 3apsiaoB. B3anmmonenctsue
3apspKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTh  CUJIBI  B3aUMOJECHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSTHUS MEXTY TEIaMu).



Onektpuueckoe mnone. HanmpskEHHOCTh anekTpuyeckoro mnoisd. IIpuHnumn
CYNEepHO3UIMU EKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsioB. DJIEMEHTApHBIN SJIEKTPUUYECKUN 3apsii.
Crpoenune aroma. IIpoBOOHMKM M  AUDIIEKTPUKH. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHUS CYLIECTBOBAHHUS JJIEKTPUYECKOIO TOKa.
NcToyHuKM TOCTOSTHHOTO TOKa. JIeMCTBUS HSIIEKTPUYECKOTO ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckass  uenb. Cuwna  Toka.  DIJIEKTPUYECKOE  HAIPSIKEHHUE.
ComnpoTuBneHrne NMpOBOJHUKA. YIEIbHOE CONPOTHUBIIEHUE BellecTBAa. 3akoH Oma
s ydactka uenu. [lociaegoBaTenbHOE W MApajlIENIbHOE  COEMHEHHE
POBOJHUKOB.

PaGota ® MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenua.
DNeKTpUUeCKue e U MOTPEeOUTENN IEKTPUUIECKO sHeprun B O0bITy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHBIE MarHUThl. B3auMoieiicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarauTHoe moJjie 3eMJIM M €ro 3HauyeHue s KU3HU Ha 3emuie. OnbIT
Opcrena. MarHuTHOE MOJIE 3JIEKTPUUECKOro Toka. [I[puMeHeHne 3IeKTpOMarHuToB
B TexHuKe. JlelicTBUE MarHUTHOrO TMOJS HA TPOBOJHUK C  TOKOM.
DNEeKTpOJABUraTelb MOCTOSIHHOTO TOKa. Mcmonap30BaHWE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABieHue daeKTpoMarHuTHOM MHAyKIUU. [IpaBuno Jlenua.
DneKTporeHepaTop. CrniocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOU HHEPTHUH.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHH.

Jemoncmpauuu.

DJeKTpHU3alus Te.

JIBa poJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl MHYKIIHSI.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpOBOTHUKH U JUBIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrkn NOCTOSSHHOTO TOKA.

JIelicTBUA 3IIEKTPUYECKOTO TOKA.

10.ONEKTPUYECKHI TOK B )KUIKOCTH.

11.1"a30BbIi1 pa3ps.

12.MI3MepeHune CUIIbl TOKa aMIIEPMETPOM.

13.MI3MepeHune 3EeKTPUUECKOTO HANIPSKEHHS BOJIbTMETPOM.
14.PeocTaT 1 Mara3uH CONPOTUBIICHUMN.

W X N~ wWwN e



15.B3anmMoelCTBUE MOCTOSSTHHBIX MATHUTOB.

16.MonenrpoBaHue HEBO3MOKHOCTH Pa3ACICHHUS MTOJI0COB MarHNTa.

17.MonenrpoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

18.0mbIT Dpcrena.

19.MaruuTHoe MoJje ToKa. DJIEKTPOMArHHUT.

20.JlericTBHE MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

21.27€KTpOABUTATENb MIOCTOSIHHOTO TOKA.

22.MccnenoBanue SBICHUS NEKTPOMATHUTHOM UHAYKIIHH.

23.0nbITEI @apajnes.

24.3aBUCUMOCTh HAIpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHMUS.

25.2JEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

1. OnpITEl 10  HAOMIONCHUIO DJICKTPU3AIUMK TENl MHAYKIUMEH U TMpHU
CONPUKOCHOBEHUH.

2. UccnenoBanue MAEUCTBUSL DIJIEKTPUUECKOTO TIOJNST HA TMPOBOJHUKA U
TADJICKTPUKH.

3. COopka u mpoBepKa pabOTHI AIEKTPUUECKON 1IETTH TTOCTOSTHHOTO TOKA.

4. VIamepeHune u peryJupoBaHUE CHIIbI TOKA.

5. I3MepeHue u peryanpoBaHUe HANPSKCHUS.

6. McciieqoBanue 3aBUCHMOCTH CHJIBI TOKa, HIYLIETO YEPE3 PE3UCTOP, OT
COIPOTHUBIICHUS PE3UCTOPA U HANPSIKECHUSI HA PE3UCTOPE.

7. ONBITHI, JTEMOHCTPUPYIOIINE 3aBUCHUMOCTD BJIEKTPUYECKOTO
COIPOTHUBIICHUS TMPOBOJAHUKA OT €ro JIMHBI, IUIOMIAAA MOIEPEYHOI 0 CEYCHUS U
MaTepuaa.

8. IIpoBepka mnpaBWJIa CIIOKEHHS HANPSXKEHUW MPU  MOCIEIOBATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuna [ CHJIBL TOKa IIPU MAPAUICIBHOM COCIUHEHUH
PE3UCTOPOB.

10.0mnpeaeneHue paboThl IAEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11.0npeneneHue MOIIHOCTH  3JIEKTPUYECKOrO0 TOKa, BBIAEISEMONM Ha
pe3ucTope.

12.MccnenoBaHnue 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Ye€pe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HE.

13.0npenenenne KIIJ[ narpesaresns.

14.MccneqoBaHre MarHUTHOTO B3aMMOAEHCTBUSI TOCTOSIHHBIX MATHUTOB.

15.M13ydeHrie MarHuTHOTO MOJIS MOCTOSSHHBIX MAarHUTOB MPU UX 00bEIUHEHUU
Y pa3AeeHUH.

16.MccnenoBanmne OEUCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17.00BITBI, JI€MOHCTPHUPYIOIIWE 3aBUCUMOCTb CHJIBI  B3aWUMOJCHUCTBUS
KaTyILIKHA C TOKOM U MardurTa OT CWJIbI TOKAa U HAIIPAaBJICHHs TOKA B KaTyLIKE.

18.M3yyeHue neiCTBUA MAarHUTHOIO TI0JIS1 HA IIPOBOJXHUK C TOKOM.

19.KoHcTpynpoBaHue 1 u3ydyeHue paboThl JIEKTPOIBUTATES.

20.M3mepenne KII/] anexkTpoaBUraTenbHOM yCTaHOBKH.

21.00BITBI 10 HCCIIEIOBAHUIO SIBJICHUS JJIEKTPOMArHUTHONM WHIYKIUU:
HCCIIEIOBAHUE U3MEHEHUN 3HAUCHUS Y HAIIPABJICHUSA NHAYKIMOHHOIO TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JBWKEHHME. MarepuanbHas Touka. (CucrtemMa OTCUETA.
OTHOCHUTEIBPHOCTh MEXAaHMYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBr>keHrue. HepaBHoMepHOE mpsiMoiMHeitHOe JBUxkeHue. CpeaHsisi U MTHOBEHHas
CKOpOCTH T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

Yckopenue. PaBHOycKOopeHHOe mpsMoiinHeiiHoe aBwkeHue. CBoOogHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHME TIO OKpYyKHOCTH. llepmom u yactoTta oOparieHus.
JIuneliHas u yrioBasi CKOpOCTU. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

[Tepsorii 3akoH HeroroHa. Bropou 3axkon HetotoHa. Tpertunii 3akoH HeroToHa.
[TpuHUHKI CyNIEepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHS! CKOJbKEHHUS, CHIIa
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSHKECTH W 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
nafgeHud. JBmxkenue muaHer Bokpyr ComnHpa. IlepBasi kocMuueckas CKOPOCTb.
HesecoMocTs u neperpys3ku.

PaBHOBecue marepuanbHOW TOYKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecwe
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3Menenue ummynbca. Mnynbc cuiibl. 3aKOH COXpaHEHHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckasi paboTa W MOIIHOCTh. PaboTa cui TSKECTH, YHNPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTUS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [oTeHIIManbpHas sHeprus CxaTou npyxuHbl. Knnetnueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaGnroneHre MeXaHM4eCKOTO JABUYKEHHUSI Te€Jla OTHOCUTENIBHO Pa3HbIX Tell
OTCY€Ta.

2. CpaBHEHHE MYTE€W W TPACKTOPUN NBUKEHUS OJAHOTO M TOrO XK€ Tela
OTHOCHUTEIIBHO PAa3HBIX TEJ OTCUETA.

3. I3mepeHne CKOPOCTH U YCKOPEHUS TPSMOJIIMHENHOTO IBUKEHUSL.



4. VccnenoBanue NpU3HAKOB PAaBHOYCKOPEHHOI'O JIBUKEHUS.

5. HaGnronenue ABMKEHUS Tella 1O OKPYKHOCTH.

6. HaOmonenre MeXaHMYECKUX SIBJICHUW, NPOUCXOIAUIMX B CHCTEME
orcuérta «Temexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHHH
OTHOCUTENBHO KaOMHETa PU3KKHU.

7. 3aBUCUMOCTh YCKOPEHHS TEla OT MAacChl Tejla U JIEUCTBYIOLIEH Ha HETO
CUJIBI.

8. HaGnrogenue paBeHCTBA CUIT IIPU B3aUMOJIEUCTBUH TEJl.

9. 3meHeHue Beca Tena npu yCKOPEHHOM JIBUKEHUU.

10.ITepenaua umnynbca nNpu B3aUMOJIEUCTBUH TEII.

11.ITpeoOpazoBanus SHEPTUU MPU B3aUMOIEHCTBUHU TEN.

12.CoxpaHeHHEe UMITYJIbCca MPU HEYIPYTroM B3aUMOJEHCTBUU.

13.CoxpaHeHHe UMITYJIbCca MPU a0COIOTHO YIPYTOM B3aUMOICHCTBUH.

14.HabmoieHre peakTUBHOTO JIBHXKEHHUS.

15.CoxpaHeHHe MEXaHNYECKON YHEPTrUuu PHU CBOOOHOM MaJICHUH.

16.CoxpaHeHHEe MEXaHUYEeCKOW »SHEpruM TMpu JBIKEHUM Tela IMOA
JNENCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1. KoHcTpynpoBaHue Tpakra JJid pa3roHa U AalbHEHIIEr0 paBHOMEPHOIO
JIBUKEHHUS IIAPUKA WU TEJIECKKU.

2. OmnpezienieHne cpeaHed CKOPOCTH CKOJIBXKEHHUS Opycka WIM JABMKCHUS
[IapHKa M0 HAKJIIOHHOM IJIOCKOCTH.

3. OnpeneneHne YCKOPEHHs Tejla MNpH PaBHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOM IIJIOCKOCTH.

4. ccnenoBanue 3aBUCUMOCTA NYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
IBIDKCHUH 0€3 HayaJbHON CKOPOCTH.

5. [IpoBepka rumoTe3bl: €CIM TNpPU PaBHOYCKOPEHHOM JBIDKEHUU 0e3
HayaJbHOM CKOPOCTM NYTH OTHOCSTCS Kak psAI HEUYETHBIX YHCEN, TO
COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. MccrnenoBanne 3aBUCUMOCTA CWJIBI TPEHUSI CKOJBXKEHUS OT CHIIbI
HOPMAaJIbHOTO AaBJICHUS.

7. Onpenenenne k03P HUITMEHTA TPSHUS CKOJIBKEHUS.

8. Omnpenenenne KECTKOCTU IPYKUHBI.

9. Onpenenenre padOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU Teja
10 FTOPU30HTAIIBHON OBEPXHOCTH.

10.0npeneneHne pabOThl CHJIBI YINPYrOCTH MpU NOABEME TIpy3a C
MCIT0JIb30BAaHUEM HEMOJIBM>KHOIO U MOABUKHOTO OJIOKOB.

11.3y4yeHune 3aK0Ha COXpaHEHUsI SHEPTUH.

Pa3nen 9. Mexannueckue KoJjie0aHus U BOJTHBI.



KonebarenprHoe nBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKU KOJEOaHU: Mepuo,
4acToTa, aMILIATyaa. MaTtemMaTudeCcKUi U NPYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPruu MpH KoJIeOATEIHbHOM JBUKEHUU.

3aryxaromme  KoJeOaHus. BoiHyXzeHHble  KoJieOaHUs. Pe3oHnanc.
Mexannyeckue BoJIHbL. (CBOWCTBa MeEXaHUYECKMX BOJH. [IpoposibHblE U
[oNepeYHble  BOJIHBL. JlnMHA BOMHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKocTh 3Byka M BbicoTa TOoHa. OTpaxkenue 3Byka. MH(pa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. Habmonenne konebGaHUl Tel MOA JEWCTBUEM CHUJIBI TSXKECTH W CHIIBI
YOPYTOCTH.

2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPy KUHE.

3. HaGmroenrie BBIHYX/I€HHBIX KOJIEOAHUN U pe30HaHca.

4. PacnipocTpanenue npoAOoIbHBIX U MOMEPEYHbIX BOIH (Ha MOJACIIHN).

5. HaGnrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKyCTHYECKHI pE30HAHC.

Jlabopamopnuie pabomot u onvimot.

1. OnpeneneHne YacToThl M TepuoAa KoJeOaHWl  MaTeMaTHu4ecKoro
MasITHUKA.

2. OmpezenieHre 4acTOThI U Mepro/ia KoJieOaHUN NMPYKUHHOTO MasITHHUKA.

3. UccnenoBanre 3aBUCUMOCTH TIepHoJia KOueOaHW TOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH Tepuoa KoieOaHuil MpyKMHHOTO MasTHUKA
OT MaccChl Irpysa.

5. [IpoBepka HE3aBUCUMOCTH TMEpUOAa KoieOaHWil Tpy3a, MOJABEHICHHOTO K
HUTH, OT MacChl rpysa.

6. ONBITBI,  JIEMOHCTPHUPYIOUIME  3aBUCUMOCTh  Tepuona  KoyieOaHuid
MPYKUHHOTO MASITHUKA OT MACCHI TPy3a U KECTKOCTH MPYKUHBI.

7. 3MepeHue yckopeHus CBOOOAHOTO Ma eHHUS.

Paznen 10. Di1eKTPOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DONEeKTPOMAarHUTHOE  TMojie.  DJIEeKTPOMarHuTHbie  BOdHBL  CBolcTBa
3NEKTPOMAarHuTHoIX BOJIH. [llkama 3nexkTpoMarHUTHBIX BOJIH. lMcmosib3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DyieKkTpoMaruuTHas npupoga cera. CKopocTh cBeTa. BoJiHOBBIE CBONCTBA
CBETA.

Jemoncmpauuu.

1. CBolicTBa AIEKTPOMATHUTHBIX BOJIH.
2. BonHoBbIe cBOMCTBA CBETA.



Jlabopamophuie padomot u onvimot.

1. N3ydyeHne CBOWCTB HIEKTPOMArHUTHBIX BOJH C TOMOIIBIO
MOOUIBHOTO TenedoHa.

Paznen 11. CBeToBble sIBJICHHS.

JlyueBas mozens cBerta. Mictounuku ceera. lIpsaMonnHenHOe pacpoCTpaHEHUe
ceeta. 3atmenus Connna u Jlynel. OTpaxkenue cBeta. [Imockoe 3epkano. 3akoH
OTpaXEHUs CBETA.

[Ipenomnenune cBera. 3akoH mpenomieHus cBera. [lomHOe BHYTpeHHEE
OTpakeHue cBera. VCnonb30BaHUE TOJHOTO BHYTPEHHETO OTPaXEHHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon nydeit B nuH3e. OnTudeckas cucrema ¢goToanmnapaTta, MUKpOCKOMa
u Teneckona. ['na3 kak ontuueckas cucreMma. biiM3opykoCcTh U TaIbHO30PKOCTb.

Paznoxxenne Oenoro cBeta B crnekTp. Omnbitel Hbilotona. CrokeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n3zo0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaiax.
[Ipenomiienue cera.
OnTtrnyeckuil CBETOBO/I.
Xon ydelt B coOuparomie JuH3e.
XoJ1 JIyueu B pacCEeHBarOIICH JIUH3E.
[TomyueHnne n300pa’keHHI C TTOMOIIBIO JTHH3.
[TpuHuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.
10.Mones riaza.
11.Pa3znoxxenne 0emoro cBeTa B CIEKTP.
12.ITomydyenne 6enoro cBeTa MpH CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamophuie pabomot u onvimot.
1. MccnenoBanue 3aBUCUMOCTH yTJIa OTPAaXKEHUs CBETOBOTO JIyya OT yIJia
MaJICHHUs.
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2. 3ydeHune xapakTepUCTUK U300paKeHUs IIPEMETa B MIIOCKOM 3€pKalie.

3. MccnenoBanue 3aBUCHMOCTH yria NPEIOMJIEHHS] CBETOBOIO Jiy4ya OT yriia
MaJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.

4. Tlomyuenne n300pa’keHUM C TTIOMOIIBIO COOUPAIOIIEH JIMH3HI.

5. Onpenenenre POKYCHOTO PACCTOSIHUS M ONTHYECKOW CUJIBI coOuparoleit
JIVH3BI.

6. ONbBITHI IO PA3JI0KEHUIO OEJI0T0 CBETA B CIEKTP.

7. ONBITHl [0 BOCHPHUATHIO LIBETAa MPEAMETOB MPU UX HAOIIOJECHUU Yepes
[IBETOBBIE (PUIIBTPHI.



Pa3gea 12. KBanToBbI€ SIBJICHHS.

Omneitel Pesepdopna m mmanerapHas monenb aroma. Mopenb aroma bopa.
Hcnyckanue u nornonieHne ceeta arToMmoM. KBaHTel. JInHeWYaThIie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- U ramMmma-usiaydenus. CTpoeHre aTOMHOTO
anapa. Hykimonnas woxpens aromHoro sapa. HMsoronbsl.  PaguoakTtuBHBIE
npespanieHus. [lepuon momypacmaia aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUS 3apsAJIOBOrO M MAacCCOBOIO YHCEIL
OHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl M 3HEpruu. Peakunum cuHTE3a H
nenenus anep. Mcrounuku sueprun CoJiHLa U 3BE3.

Anepnas sHepreruka. JleMCTBUA pagUOAKTUBHBIX M3JIYYEHUN Ha KUBBIE
OpraHU3MBlI.

Jemoncmpayuu.

1. CrexTpsl U31y4CHHS U TIOTJIOIICHUS.

2 CrexTpsl pa3IMYHbIX Ta30B.

3 CnekTtp Bogopoa.

4. HaGmonenue TpexoB B kamepe BuiibcoHa.

5 PaGoTa cuérurika HOHU3UPYIOMIMNX U3TYUESHH.

6. Peructpanus uznyueHus: IpupoaHbIX MUHEPAJIOB U TIPOYKTOB.
Jlabopamopnuie pabomot u onvimot.

1. HaGmronenue CIuIomHBIX U TMHEWYATHIX CIIEKTPOB U3TyUCHUS.

2. HccnenoBanre TpeKOB: U3MEpPEHHWE OHHEPrUM YACTUIIBI IO

TOPMO3HOMY MyTH (110 hoTorpadusim).
3. N3mepenue paanoakTUBHOTO (hOHA.

IToBTOPUTEIBLHO-0000 1A AT MOTYJIb.

[ToBTOpHTEIBLHO--0000MIAIOIIMI MOIYIIb HPEIHA3HAYECH IJI CHCTEMATH3aIlUN
n  0o000OmIeHUs  MPEIMETHOrO  COACPKAHUS W ONbITa  JICATEIHLHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHHUH BCEro Kypca (PU3MKH, a TaKXKe IS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy I10 (HU3UKE JJIs1 OO0ydarouuxcs,
BBIOPABIIKX 3TOT YUCOHBIH MPEIMET.

[Ipy W3y4YeHHH JAHHOTO MOJYJS PEATU3YIOTCS M CUCTEMATH3UPYIOTCS BHIbI
JCATCIBHOCTH, HA OCHOBE KOTOPBIX 00CCIEUYUBACTCS JOCTHIKCHHE MPEIMETHBIX H
METAlpeJAMETHBIX  IJIAHUPYEMBIX  PE3yIbTaTOB  O0yuYeHHUs,  (GOpMHUpPYETCS
CCTCCTBCHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCJICIOBAHHUS
SIBIICHUA TPHPOABI M TCXHHKH, OBJAJCHUC YMCHHUSAMU OOBSACHATH (DU3HUCCKHUEC
SIBIICHHS, TPHMEHSS TIOJydYEHHbIC 3HAHHUSA, pellaTh 3aJadd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTAIbHBIC.

[TpuHIMIHATBHO AESITEIbHOCTHBIM XapaKkTep JaHHOTO pa3jeiia peaau3yeTcs 3a
CY€T TOT0, YTO OOYUYAOIIHMECS BBIMOJIHSIIOT 3aaHKs, B KOTOPBIX UM IIpeIjiaracTcs:



Ha OCHOBE TIOJYYEHHBIX 3HAaHUWA paAcClO3HaBaThb M HAYYHO OOBACHATH
(u3nueckue sIBICHHS B OKPYXKaIOLEH TPUPOJIE U OBCEIHEBHON KU3HU;

UCII0JIb30BaTh HAaY4YHbIE METOJbl UCCIENOBAHUS (PU3UUECKUX SIBJICHUH, B TOM
YHUCJIE U1 MPOBEPKH THIIOTE3 U MOJYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HayYHbIE OCHOBBI HauOoJiee Ba)KHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTMH, HAIIpUMEp, MPAKTUYECKOTO UCIIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NMPEBPALICHUS M COXPAHEHUs BCEX U3BECTHBIX BUIOB
SHEPI'UH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA TPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUA

N3yuyenue ¢u3nku Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMs HANpaBIEHO
Ha JIOCTH>KEHHE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrate uzydeHus pu3nKy Ha ypoBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs y
oOyyaroierocsi 0ynyT copMUpPOBaHBI CIEAYIONIUE JTUYHOCTHBIC PE3yJIbTaThl B
YacTH:

e 1) mMaTpHOTHYECKOI0 BOCIIUTAHMS:

e  — IMPOSBICHHE HMHTEpeca K HUCTOPHUH M COBPEMEHHOMY COCTOSHUIO
pOoCCcUCKOM (pU3NUECKON HAYKH;

e — IICHHOCTHOE OTHOIICHHE K JIOCTHKCHHUSIM POCCHUUCKHX YUEHBIX-
-(pu3uKOB;

e  2) rpamJaaHCKOro0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

e — TOTOBHOCTh K aKTMBHOMY Y4YacTHIO B OOCYXJIEHHUU OOIIECTBEHHO
3HAYMMBIX U 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHHEM
JTOCTHXKEHUN (HU3UKU;

e — OCO3HAaHME BaXHOCTU MOPAJIbHO--3TUYECKUX MPUHLMIIOB B
NEATENIbHOCTU YYEHOT0;

e  3)3CTeTHYECKOr0 BOCIIMTAHUS:

e — BOCHOPHUATHE JCTETHYECKHUX KadecTB (u3MdyecKkoil Hayku: e€
FapMOHUYHOTO OCTPOEHHUSI, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOTO MO3HAHUSA:

e — OCO3HaHHE IEHHOCTH (HU3NYECKOM HAyKM Kak MOIIHOIO
WHCTPYMEHTA MO3HAHUA MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, Ba)KHEHIIEH
COCTaBJISIIOLIEN KYJIbTYPHI;

e — pa3BUTHE€ HAyYHOW  JIOOO3HATENBHOCTH,  HHTEpeca K
UCCIIEI0BAaTENBCKOM JESITEIBHOCTH;

e 5) ¢opvupoBaHus KYJBTYPHI 3A0POBbS U IMOLMOHAJIBHOIO
0J1aronmoJyyms:

e  — OCO3HAHHUE LIEHHOCTU 0€30I1acCHOro 00pa3a KU3HU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpPE, BaXXHOCTH IpPaBHJ O€30MacHOro IOBEJAECHUS Ha
TPaHCIOPTE, HA JIOpPOrax, C IEKTPUUYECKUM U TEIUIOBBIM OOOpPYAOBAaHUEM B
JIOMAITHUX YCITOBUSAX;

e — chOpMHUPOBAHHOCTh HaBblKa pe(JIEKCUU, NMPU3HAHUE CBOETO MpaBa
Ha OIIMOKY M TaKOro K€ Mpasa y IPyroro 4eaoBeKa;

e 6) TPYyA0BOIrO BOCIIMTAHMA:



e — AaKTUBHOE YyYacTHUE B PEUICHWM NPAKTHUUECKUX 3a7ad (B paMKax
CeMbHU, 00pa30BATENbHON OpraHM3alMK, TOpPOoJa, Kpas) TEXHOJOTHMYECKOW H
COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM YHCIE€ U (UIUUYECKUX
3HAHMM;

e — HHTEpPEC K MPaKTUUECKOMY M3Yy4YCHHUIO Mpodeccuid, CBSI3aHHBIX C
(du3HKoii;

e  7)3K0JOrN4eCKOro BOCIIMTAHMS:

e — OpHUEHTAllMg HAa TNpPUMEHEHHUE (PUBMYECKUX 3HAHUU ISl PEIICHUS
3a/1a4 B 00JIaCTH OKPYIKAIOIIEH Cpebl, MIIAHUPOBAHUS MOCTYIKOB U OIIEHKH UX
BO3MO>KHBIX TTOCJICICTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbI;

e — OCO3HAaHHME TIJIO0ANBHOIO XapaKTepa SKOJOTUYECKHX NpoOseM U
nyTel uX penieHus;

e 8 aganTanuMuM K U3MEHSIIOIIMMCH YCJOBHUSM COUMAJIBHON M
NPHUPOJHON cpeabl:

e  — MOTPEOHOCTH BO B3aMMOJICUCTBUU IPHU BBHITIOJIHEHUH HCCIICI0BaHUN
U TMPOEKTOB (U3WYECKOW HAIMPaABICHHOCTHU, OTKPBITOCTh OMNBITY U 3HAHHUIM
APYTHX,

e  — MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
NeSITEeHHOCTD;

e — moTpeOHOCT, B (POPMUPOBAHMU HOBBIX 3HAHHM, B TOM YHCIIE
dbopMynUpoOBaTh HJACH, IOHATHS, THUIOTE3bl O (QU3NUECKUX OOBEKTaxX u
SBJICHUSX;

e  — OCO3HaHUE Ae(HUINUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B
obnactu GpU3HKY;

e — TIUJJAaHUPOBAHHE CBOErO0 PAa3BUTHUA B TNPHUOOPETEHUH HOBBIX
bu3nUeCcKrX 3HAHUIA;

e  — CTpPEMJICHHE AHAJU3UPOBATH M BBIABIATH B3aUMOCBSI3U MPHUPOJIBI,
o0IecTBa ¥ IKOHOMHKH, B TOM YHUCJIE€ C UCTIOIh30BaHUEM (DHU3NYECKUX 3HAHUIA;

e — OIEHKAa CBOHUX JCHUCTBUM C YUYETOM BIUSIHUS HAa OKPYkKAOIIYIO
cpeay, BO3MOXHBIX TJI00ATbHBIX MOCIEICTBUIA.

METANPEIMETHBIE PE3YJIBTATbBI

B pesynbpTaTe ocBOoeHHS MpOTrpaMMbl IO PU3HUKE HA YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHuss y oOyyaromierocss OyayT copMHpOBaHBl MeTampeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE O3HABATEIbHbIE YHUBEPCAIbHbIE YUeOHbIE NEUCTBUS,
KOMMYHUKAaTHUBHbIE  yHHMBEpCaJIbHbIE  y4ueOHbIE  JCUCTBUS, PpEryJIATHBHBIC
YHUBEpCAJIbHbIC YUEOHbBIC JIEUCTBUSI.



Ilo3HaBaTe/ibHBIC YHHMBEpPCAJIbHbIC Y4eOHbIC JeHCTBUS

Ba3oBble Joruveckue aeicTBus:

eBBISBIIATH M  XapaKTCPH30BaTh CYIICCTBEHHBIC TMPHU3HAKH OOBEKTOB
(ssBIEHUM);

e YCTAaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KIACCHU(PUKAIIMHA, OCHOBAHHS IS
000011IeHHs U CPAaBHEHUS,

¢ BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEUHsSI B paccMaTpUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOJIOJICHUSX, OTHOCSIITNXCS K (DU3UYICCKUM SIBJICHUSM;

¢ BBISIBIIATH TTPUYUHHO--CJICJICTBCHHBIC CBSI3M TPU HM3YyYCHUHU (U3HMUICCKUX
SBJICHUA W TIPOILIECCOB, JieJIaTh BBIBOABI C HCIIOJIB30BAaHUEM JICTYKTUBHBIX U
WHAYKTHBHBIX ~ YMO3aKIIOYCHHUW, BBIIBUTATh THUIIOTE3bI O  B3aUMOCBS3SIX
(U3HYECKUX BETUYMH;

¢ CAMOCTOSITEIILHO BBIOMPATH CIIOCOO pemieHus Y4eOHOM PU3nYecKoil 3a1auu
(cpaBHEHHME HECKOJIBKUX BapUAHTOB PEIICHUS, BHIOOP HamOoOJIee MOIXOJSIIErO C
y4ETOM CaMOCTOSTEIBLHO BBIJICJICHHBIX KPUTEPHUECR).

Bba3oBble ucciienoBaTeabcKue AelicTBHS

* MICTIOJIH30BATh BOIIPOCHI KaK MCCIIEIOBATEILCKUI HHCTPYMEHT MTO3HAHMS,

¢ IPOBOJIUTH MO CAMOCTOSITEILBHO COCTABJICHHOMY IUIaHY OMBIT, HECIOKHBIN
(du3nUeCKHil SKCIIEPUMEHT, HEOOJIBIIIOE HCClIeIoBaHNE (PU3UUECKOTO SIBJICHHUS;

e OIIECHMBATh HA MNPUMEHUMOCTh W  JIOCTOBEPHOCTH  HH(pOPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIH SKCIICPUMEHTA;

e CAMOCTOSATEIIBHO (hOPMYIHUPOBATH OOOOIICHUS W BHIBOIBI IO pe3ysbTaTaM
POBEIEHHOTO HAOIIOICHMSI, OTIBITA, UCCIIEIOBAHMUS;

¢ IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEHIee  pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, a TaKK€ BBIIBUTATh MPEINOIOKEHUS 00 WX Pa3BUTUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

o IPUMEHSATH PA3UYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPHU MOUCKE U
otOope nH(pOopMaIUK WU JAHHBIX C YUETOM MPEATIOKEHHON YIeOHOH (hHU3MIECKOM
3a/1auu;

e AHATTU3UPOBATh, CUCTEMATU3UPOBATh W WHTEPIPETHPOBATH HH(OpPMAIUIO
Pa3TUYHBIX BUIOB U (OPM TIPEICTABIICHNUS,

e CAMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMATbHYIO  (OpPMY  MPEACTABICHHUS
uHOpPMAIIMK W WLIIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOXHBIMH CXEMaMH,
auarpaMmMamMu, HTHOW rpadukoil U ux KOMOMHALIUSIMU.

KoMvmyHHKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe IeificTBUS:

eB XO0JIc OOCYXJIEHHUS y4eOHOTO MaTepHaya, Pe3yJbTaTOB JTaOOpPATOPHBIX
paboT W TPOEKTOB 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI W



BBICKa3bIBaTh WJCH, HAICJICHHBIC HAa pEIICHWE 3aJa4d |  MOJJepKaHHue
0J1aroKeaaTeIbHOCTH OOIICHHS

e CONIOCTABIIATh CBOU CYXICHHS C CYXICHUSIMHU IPYTUX YIaCTHUKOB JUANIOTa,
0OHapy’>KHUBATh Pa3INUUE U CXOJACTBO ITO3HIIHIA;

e BBIPKATh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCBMEHHBIX TEKCTAX;

o yOJIMYHO TPEJCTABIATH PE3YNIBTATHl BBIIOJHEHHOTO (DH3UYECKOTO OIBITA
(3KCTIEpUMEHTA, UCCIIEIOBAHMS, TIPOSKTA);

¢ IOHUMATh W HCIIOJIH30BATh MPEUMYIIESCTBA KOMAHIHOW W WHIUBHIYAITHbHOM
paboThI MPU PEIICHUH KOHKPETHON (DU3UIECKOM TIPOOIICMBI;

e IPUHUMATB IIEJTH COBMECTHOMN JIEATCILHOCTH, OPTaHU30BBIBAThH JICUCTBUS 110
e€ JOCTWKEHUWIO: PpaCIpeleNsiTh POJH, OOCYXKIaTh MPOIECCHl U PEe3ybTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJIEH;

¢ BHITIOJIHATh CBOIO YacTh pa0OTHI, JOCTUTAs KAa4eCTBEHHOI'O pe3ysbTaTa IIo
CBOCMY HANPABJIICHUIO W KOOPJIWHUPYS CBOM JCHCTBUS C JAPYTMMH YICHAMH
KOMAaH/IbI;

¢ OIICHUBATh Ka4yeCTBO CBOEr0 BKJIaJla B OOIIMH MPOIYKT MO KPUTEPHSIM,
CaMOCTOSTEIBLHO COPMYIMPOBAHHBIM yJ4aCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe yHHBepcajibHbIe YUueOHbIe AeilicTBUS

Camoopranusanus:

e BBISIBJISITH IMPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUAX, TPEOYIOMIMX JIJIs
pereHns GU3NIeCKUX 3HAHUM;

e ODUEHTHUPOBATBCS B PA3IMYHBIX  IOJAXOJAX  TMPHUHATHS  PEIICHUU
(MHAMBUIYyATBHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUH TPYTIIO);

e CAMOCTOSTENIBHO COCTAaBIIATh AJITOPUTM peIICHUS (U3UYCCKON 3aJadul HIIH
IJJaHA HCCICIOBaHMS C YYETOM HMCIOIIUXCS PECypcOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh IMpe/ijlaraéMble BApUAHTHI PEIICHUT;

e JICTIATh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

e IaBaTh AJICKBATHYIO OIICHKY CUTYaIlUM U Mpejiarath riaH €€ N3MEHEHUS;

¢ O0BSICHATH  NPHYMHBI  JOCTHDKCHHUS  (HEJOCTHIKCHHUS)  PE3yIbTaTOB
NEATCIILHOCTH, JaBaTh OLICHKY IPHOOPETEHHOMY OTIBITY;

¢ BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh (B TOM YHCJIE€ B XOJ BBITTOJHCHUS
(bU3UUECKOTO HCCIEAOBAHHUS WM MPOEKTAa) HA OCHOBE HOBBIX OOCTOSTENIBCTB,
W3MEHUBIINUXCS CUTYallMi, yCTAHOBIIEHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBHUE PE3YyJIbTaTa IIEJIU U YCIOBUSIM;

e CTABUTH C€OS1 HA MECTO JAPYroro 4ejioBeKa B XOJE CIopa WIM JUCKYCCHH Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHS 1 JIOTUKY JPYyToro;



e IPU3HABATh CBOE MPaBO HA OLIMOKY IPH PEIIeHUH (PU3NYECKHUX 3a]a4 WU B
YTBEPKIAEHUAX Ha HAYYHBIE TEMBI U TAKOE XKE IIPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xonIity o0ydeHus B 7 Kkjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTD Y OOYYAOIINXCSI YMEHUM:

e HCMOJB30BaTh  TOHATUA: (U3WYECKHME UM  XUMUYECKUE  SIBJICHUA,
HaOII0/IeHNEe, YKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, €IUHUIIBI (PU3UUYECKUX BEJIIMYUH,
aToM, MOJIeKyJa, arperaTHble COCTOSIHMS BelecTBa (TBEpHOE, KHUIKOE,
ra3oo0pa3Hoe), MEXaHMYECKOe JIBH)KeHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
IPSIMOJIMHENHOE), TPACKTOPHUsI, paBHOACHCTBYIOMIAs cuia, aedopmarnus (ymnpyras,
IUIACTUYECKAsl), HEBECOMOCTh, COOOIIAIOIINECS] COCYBL;

e pasznuuatrh siBicHUS (auddys3us, TENIoBOE NBUKEHUE YACTHI[ BEIICCTBA,
pPaBHOMEPHOE JABH)KEHUE, HEPABHOMEPHOE JIBUKECHHUE, UHEPLIUS, B3aUMOJICHCTBUE
T€J, paBHOBECHME TBEPABIX TEJN C 3aKpEIUIEHHOM OChKO BpalleHHus, Iepenaya
JaBJIeHUs] TBEPABIMU TEJIAaMH, XKUJIKOCTSIMU W Ta3zaMH, aTMOc(epHOe JaBJICHHE,
IUTaBaHWE TeJl, MPEeBpallleHUs MEXaHWYeCKOW OJHEPrur) IO OIMHCAHUIO UX
XapaKTEPHbIX CBOWCTB M Ha OCHOBE OMNbBITOB, JAEMOHCTPUPYIOLIMX JTaHHOE
duznueckoe sBICHUE;

e pacrmo3HaBaTh TMPOSIBJICHUE U3YYEHHBIX (DUIUYECKUX  SBICHUU B
OKpYXaIOIlleM MHUpPE, B TOM 4YHCle (DU3NUECKHE SBICHHUS B TMPHUPOAE: MPUMEPHI
JIBUKCHUS C PA3JIMYHBIMUA CKOPOCTAMHU B >KMBOM M HEKHBOW MPUPOAE, ACUCTBHE
CWIbl TPEHUS B MPUPOJIC U TEXHHUKE, BIUSIHUE aTMOC(EPHOTO JABJICHHS HA KHBOM
OpraHu3M, IUJIaBaHWE pBIO, phIYarM B TeEJE€ YEJIOBEKa, MPHU ITOM TMEPEBOAUTH
NPAaKTHYECKYI0 3a7ayy B Yy4eOHYI0, BBIICNATH CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKu) GU3HUECKUX SBICHUIA,

e ONHCHIBATH M3YUYCHHBIC CBOMCTBA TeN W (HU3MYECKHUE SBIICHUS, UCIIONB3YS
dusnueckne BeNMUYMHBI (Macca, O0BEM, TUIOTHOCTH BEIIECTBA, BPEMs, IMYTh,
CKOpPOCTb, CPEIHSA CKOPOCTb, CHJIa YIPYIOCTH, CWJIa TSXKECTH, BEC Tena, Cuja
TpeHus, JaBieHue (TBEPAOro Tela, >KUAKOCTH, rasa), BBITAIKMBAIOIIAA CuUIa,
MexaHu4eckass paboTa, MOIIHOCTh, IJIEYO CHIIBI, MOMEHT CHJIbI, KO3(PHUIuEeHT
MOJIE3HOTO JIEUCTBUS MEXAaHU3MOB, KUHETUYECKAsl U MOTEHINAIbHAS SHEPTus), Ipu
OMHMCAHWH TPABUIIBHO TPAKTOBATh (YU3MYECKUN CMBICI HCIIOB3YEMBIX BEITUYHH,
UX O00O03HAYEHUS U EAUHULIBI (PU3MYECKUX BEIUYMH, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMU, CTPOUTD
rpauKi U3y4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

e XapaKTepU30BaTh CBOWICTBa Tel, (PU3NUECKUE SBJICHUS U MPOLECCHI,
UCIIONb3Ysl MpaBuia CIOXKEHUS cuil (BIOJb OAHOW mpsiMoit), 3akoH ['yka, 3aKoH
[Nackans, 3akoH ApxuMmena, MpaBUIO paBHOBecUsl pbluara (0J0Ka), «30JI0TOE



IIPABUJIO» MEXAHMKH, 3aKOH COXPAHEHUsS MEXAaHWYECKOW SHEpPruu, INPH ITOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHMCBIBATH €r0 MaTEMaTHYECKOE
BBIPaKEHUE;

o OOBACHATH (PU3MUECKUE SIBIICHUS, MTPOLIECCHl U CBOMCTBA TEJ, B TOM UYHUCIE
U B KOHTEKCTE CUTyallUld IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIITH
MPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JTOrMYEeCKUX I1aroB
¢ onopoii Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SBJIECHUH, (PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

e pemiaTh pacy€THBIE 3aJayud B |—2 JEHCTBHS, MCHOJIB3YyS 3aKOHBI H
(GopMyIibl, CBsI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHajlu3a YyCIOBUS
3a/layd 3aluChiBaTh KPAaTKOE YCJIOBHUE, MOACTABIATh (PU3NUYECKHE BEJIMYMHBI B
(GopMyIbl U MPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHBIEC JAHHbIE, HEOOXOAUMbBIE
JUISL pelIeHHs] 3a/ady, OLEHWBATh pPEATMCTUYHOCTh MOJYYEHHOM (HU3MUECKOU
BEJINYUHBI;

e pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU TOMOIIH
¢u3nuecKuX METOJO0B, B OIMCAHWU MCCIIEOBAaHUS BBIACIATh MPOBEPIEMOE
OpeANnoyioKeHue (TUnoTe3y), paszauyaTb WU HHTEPIPETUPOBATH MOJYYEHHBIN
pE3yNbTaT, HAXOUTH OMMOKH B XOJ€ OIbITA, JeJIaTh BEIBOJIBI IO €T0 pe3yibTaTaM;

e MPOBOJUTH ONBITHl 1O HAOJMIOACHUIO (PUBMYECKUX SABJICHUM  WIH
¢uznueckux CBOUCTB Tel: (HOPMYIUPOBATH MPOBEPSEMbIC MPEANOI0KEHNUS,
coOupaTh YCTAaHOBKY U3 MPEJIOKEHHOTO 000pY/I0BaHUs, 3aUCHIBATH X0/ OTbITa U
(bopMynHpOBaTH BHIBOBL

e BBINOJIHATH MPSIMBIE H3MEPEHUS PACCTOSIHUS, BPEMEHHM, MacChl Tea,
0o0BéMa, CWJIBI M TEMIEpaTypbl C HCIOIb30BAHUEM AHAJOTOBBIX M HU(PPOBBIX
IpuOOPOB, 3aIMCHIBATh IMOKA3aHUS MPHOOPOB C YUYETOM 3aJaHHON aOCOIIOTHOM
[IOrPELTHOCTH U3MEPEHU;

e TPOBOJUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3NYECKONW BEIMYHUHBI OT
APYTrOi ¢ MUCIOJIB30BAHUEM IPSMBIX U3MEPEHUN (3aBUCHMOCTU IIyTH PaBHOMEPHO
JBIDKYLIETOCS TeJla OT BPEMEHM JBWKEHHMs Tela, CUJbl TPEHMS CKOJIBKEHHUS OT
Beca TeJla, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHUS
OT IUIOIIAAN CONPHUKOCHOBEHMS TEJ, CWIBl YIPYTOCTH OT YIUIMHEHUS IPYKUHBI,
BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOrpYyKEHHOW YacTH Teaa M OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, HA KOTOPYIO
MOTPY’KEHO TEJI0, YCIOBUM TUIABAHUS TEN, YCIOBHM paBHOBECHS pblyara u 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHMM YYEOHOrO HCCIIEIOBAaHUS, COOMpPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHMs, CIeAys NPEeJIOKEHHOMY IUIaHy, (DUKCHUpPOBAThH
pe3ysbTaThl  MOJYYEHHOM 3aBUCHUMOCTH  (U3MYECKMX BEJIMYMH B  BHJE
NPEMIOKEHHBIX TaOJMull W TIpaduKoB, JenaTb BbIBOABI [0 pe3yibTaTam
HCCIIEIOBAHNS;



e MPOBOAUTHL KOCBEHHBbIE HU3MEPEHUs (UBUYECKUX BEIUYUH (IUIOTHOCTH
BEILECTBA XUIKOCTH M TBEPAOrO Teja, CUJIA TPEHUS CKOJBXEHUS, HaBJICHHUE
BO3/lyXa, BBITAJIKUBAIOIIAsl CUia, JEUCTBYIOIIAs Ha MOTPYXKEHHOE B KUJIKOCTh
Teno, KOIPOUIIMEHT TMOJE3HOr0 JCHCTBUSI TPOCTHIX MEXaHU3MOB), CIEays
MPEJIOKEHHOW ~ MHCTPYKIUMU: TIPU  BBINOJHEHUM  U3MEPEHUH  coOupaTh
AKCTIEPUMEHTAIBbHYIO YCTAHOBKY U BBIYUCIISTh 3HAUCHUE UCKOMOU BETMYMHBI,

e CcOOJIIO/IaTh MpPaBUJIa TEXHUKU 0€30MACHOCTU MpU paboTe ¢ 1abopaTopHbIM
o0opy10BaHUEM;

e YKa3bIBaTh MPHUHIIUIBI JCUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMUCTB:
BEChl, TEPMOMETp, IMHAMOMETpP, COOOLIAIOIIMECS COCYIbl, OapoMeTp, pblyar,
MOJIBUKHBIN U HETIOABWIKHBIN OJI0K, HAKJIOHHASI TUIOCKOCTH;

e XapaKTEepU30BaTh TMPHUHIUINBI JCHCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMHUCAHUS (B TOM YHUCJE: MOIITUITHUKH,
YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKUNA TIPECC, MaHOMETpP, BBICOTOMED,
MOPIITHEBOM HACOC, apeoMeTp), HMCHOJb3yd 3HAHUA O CBOMCTBAX (HU3MUYECKUX
SIBJICHUHN U HEOOXOUMbIe (PU3UUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

e MPUBOAUTH TpUMEpPHl  (HaXoAWTh  HWHGOPMAIMIO O  IpUMEpax)
PAKTUYECKOTO MCTIONB30BAHUS (PU3MUYECKUX 3HAHUM B MOBCEIHEBHON KU3HU IS
oOecrieueHusi 0€30MacHOCTH TMpU OOpalieHuu ¢ TpUOoOpaMu M TEXHUUYECKUMHU
YCTPOMCTBAMHU, COXpAaHEHUS 3IO0pPOBbS U COOJIOJAEHUS HOPM DKOJIOTHYECKOTO
MIOBE/ICHMSI B OKpYKAIOIIeH cpelie;

e OCYHIECTBJISATH OTOOp HCTOYHMKOB uHGpopmanuu B HTepHeTe B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOITUXCS 3HAHUM
U MyTEM CpaBHEHUS PA3JIMYHBIX MCTOYHUKOB BBIIENSATH MHGOPMAIMIO, KOTOpAs
ABIIETCS POTHBOPEUYNBOM MIIM MOXKET OBITh HEJJOCTOBEPHOI;

e HCITOJIb30BATh MPH BHITIOJHEHUU YYEOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO
TuTeparypy (pusmdeckoro comepkaHus, CIPABOYHBIE MAaTEPHUAIbl, PECypChl CETH
WNuTtepHer, Bmanerh mnpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, MpPeoOpa3oOBaHUS
nH(pOpMaMK U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(MOpMAIMN (U3HYECKOTO COJAEPIKAHUS, B TOM YHCIE
myOJMUYHO JeNaTh KpaTKue COOOIICHUS O Pe3yJbTaTax MPOCKTOB WU YYEOHBIX
WCCIIEIOBAHUM, NPU 3TOM TPaMOTHO HCIIOJIB30BaTh HW3YYCHHBIM IOHATUHHBIN
anmapar Kypca (GU3HKH, COMPOBOXKIATh BRICTYIUICHNE MTPE3CHTAIINCH;

e MpHU BBHIMNOJHEHUU YYEOHBIX NPOECKTOB M HCCIECIOBAHUIN paclpeneisiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUM C MOCTABICHHBIMU 3aJa4aMu, CJIEAUTH 3a
BBITIOJIHEHUEM IIJIaHA JEHCTBUI, aJ€KBATHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJA B
NEATEeNIbHOCTh TPYIIbI, BBICTpAMBaTh KOMMYHHUKATHBHOE B3aWMO/ICHCTBUE,
YUYUTHIBAsE MHEHUE OKPYKAIOIIUX.



K koHiy oOyuenus: B 8 kjiacce npeMeTHbIEC pe3yJIbTaThl HA 0230BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:

e HCIIOJIb30BATh MOHATHUSA: MACCA U Pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKECHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKUE U
aMmopdHbIe Tena, HACHIIEHHBIA W HEHACHIIMICHHBIM Tap, BIAXXHOCTh BO3/yXa,
TeMIIEpaTypa, BHYTPEHHSIS DHEPrUs, TEIUIOBOM JBHUIaTEllb, JJIEMEHTAPHBIN
DJIEKTPUYECKUM 3apsll, DIEKTPUUYECKOE TI0JE€, IPOBOJAHUKKA W JTUDIIEKTPUKH,
MOCTOSIHHBIMN 3JIEKTPUUECKUN TOK, MArHUTHOE T10JIE;

e pasnuuatrh SIBJICHUSA (TEIUIOBOE pacCIIMpPEHHUE M CKaThe, Teriornepenaya,
TEIUIOBOE PAaBHOBECHE, CMAYMBAHUE, KaNWUISPHBIE SBIICHUS, WCIIAPEHHUE,
KOHJIGHCAIIMs,  ITUIaBJICHUE,  KpUCTAiU3anus  (OTBEpAEBaHHUE),  KHUIICHHUE,
Terionepenaya (TermIonpoBOHOCTh, KOHBEKIIMS, U3IIyUEHUE), MICKTPU3AIUs Tel,
B3aMMOJICVICTBUE 3apAJIOB, ICHUCTBUS JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE,
B3alMOJICVICTBUE MAarHUTOB, AEWCTBUE MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAs WHAYKIMA) O ONUCAHUIO MX XapaKTEPHbIX CBOWCTB W Ha
OCHOBE OTIBITOB, IGMOHCTPUPYIOUIUX JaHHOE (PU3UUECKOE SIBJICHUE;

e pacIiO3HaBaTh TNPOSBJICHUE M3YYCHHBIX (UBHUYECKUX SBJICHUM B
OKpYXXarolieM MHpe, B TOM 4YHCIIe (QU3NYECKHE SBICHHS B TPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE M KANWJUIAPHBIC SIBJICHUS B IMPUPOJE, KPUCTALIBI B
npupone, wu3nydenue ConHIla, 3amMep3aHue BOJOEMOB, MOpPCKHE OpH3HI,
oOpa3oBaHHe pOCHI, TyMaHa, WHEsS, CHETa, dJIEKTpUUECKue sBICHUs B aTtMocdepe,
AIIEKTPUYECTBO >KUBBIX OPraHU3MOB, MarHWTHOE Mojie 3eMiu, Japerd IMoarcoB,
pOJIb MAarHUTHOTO TMOJS JJIsi KW3HU Ha 3emile, MOJISIPHOE CHUSHHUE, MPU ATOM
NEPEBOAUTh TPAKTHYECKYIO 3a7ady B Y4eOHYIO, BBIJICTATH CYIIECTBCHHBIC
CBOMCTBa (MpU3HAKH) (PU3HYECCKUX SBIICHHUM;

e OIIMCHIBATh M3yYCHHBIC CBOMCTBA Tel M (DU3WUYECKHUE SIBJICHUS, MUCIOIB3YS
dbu3uvecKkue BEIMUYMHBI (TeMIlepaTypa, BHYTPEHHSS DJHEPrus, KOJIUYECTBO
TEIUIOTHI, YJIE€JbHAS TEIUIOEMKOCTh BEIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS,
yAelbHas TEIIoTa MapooOpa3oBaHMs, yJelbHAas TEIUIOTa CrOpaHHWsS TOIUIHBA,
KO3(pUIIMEHT TOJE3HOr0 JEWCTBUSA TEIUIOBOM MAIMHBI, OTHOCHUTEIIbHAS
BJIIKHOCTh  BO3AYyXa, DJECKTPUYECKHUM 3apsj], Cuila TOKa, DICKTPUYECKOE
HAIIPSIKEHUE, COMPOTUBJIEHUE MPOBOJIHUKA, YIEIBHOE CONMPOTHUBIICHUE BEIIECTBA,
paboTa M MOIIMHOCTh JJEKTPUYECKOTO TOKa), MpPH OINHUCAHWUU IPABUIBHO
TpakTOBaTh (HU3UUYECKUM CMBICI MCIIOIB3YEMbIX BEJIMYUH, OOO3HAYEHUS U
eIMHUIB (U3NUYECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(bU3NYECKYI0 BEIMUYMHY C JAPYTHMH BEIMYMHAMH, CTPOUTH TpadUKU HU3yYEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEITMYNH;

e XapaKTepH30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHHUS M IIPOIECCHI,
HCMOJIb3YSl OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO--KHUHETUYECKON TEOPUH CTPOCHUS



BEILIECTBA, MPUHLUII CYNEPHO3ULMHU MOJeH (Ha KaueCTBEHHOM YpOBHE), 3aKOH
COXpaHEeHHMs 3apsna, 3akoH Oma Ui yyacTka 1enw, 3akoH /xoynsa—JIeHna, 3akoH
COXPAHEHHUsS] SHEPruu, MpPU STOM JAaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M
3aIIMCBIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE,

o OOBACHATH (PU3MUECKUE MPOIECChl M CBOWCTBA TeJ, B TOM 4YHUCIE€ U B
KOHTEKCTE CUTyallMi [PAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBIABITH
MPUYUHHO-CIIE/ICTBEHHbIE CBSA3H, CTPOUTh OOBSCHEHHUE U3 1—2 JIOrMYeCKHX II1aroB
c omopoil Ha 1-2 u3Yy4YEHHBIX CBOWCTBAa (PU3NYECKUX SIBICHUH, (HUIMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pemaTh pacy€THbIE 3aJayd B 2—3 JEHCTBHS, MCHOJIb3YyS 3aKOHBI H
(GopMyIibl, CBsI3bIBaIONIME (PU3MUECKHE BEJIWYMHBI: HA OCHOBE aHajlu3a YyCIOBUS
3a7la4yd  3aIlMCBIBATh KPAaTKOE YCIOBUE, BBIABIATH HEIOCTATOK JAaHHBIX I
pelIeHHs 3a/1auu, BIOMpaTh 3aKOHBI M (POPMYJIIbI, HEOOXOAUMBIE JIsl €€ PEIICHMUS,
POBOAUTH PAcUYEThl M CPABHUBATH MOJYYEHHOE 3HaUYCHHE (HU3UUECKOIN BEIIMYUHBI
C U3BECTHBIMU JITaHHBIMU;

e pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU TOMOIIH
(U3NYeCKUX  METOJIOB, HCHOJb3ysl ONHMCAHWE HUCCIEIOBaHMS,  BBIICIATDH
IIPOBEPSIEMOE IIPEATION0KEHUE, OLCHUBATH MPABUIBHOCTh IOPSAKA MPOBEICHHUS
UCCJIEOBAHNUs, 1€JIaTh BBIBOJBI;

e IPOBOJAUTH ONBITHI 1O HAOMIOAEHUIO (U3MUECKUX SBICHUM WU
¢u3nyeckux CBOWCTB Ten (KaNWUISIPHbIE SIBJICHMS, 3aBUCUMOCTb JIaBJICHUS
BO3AyXa OT ero oObéMma, TeMmIepaTypbl, CKOPOCTU IpOLecCa OCTBIBAaHUSA MU
HarpeBaHWs NpU MU3JIY4YEHHMM OT ILBETa M3Iydaromeld (IOIIOIIAOIIEH )
IIOBEPXHOCTH, CKOPOCTb UCIIAPEHU BOABI OT TEMIIEPATYPHI )KUIKOCTH U IIIOLIAIN
€€ IOBEPXHOCTH, DJIEKTPU3aLMs TEI U B3aUMOJCHCTBUE DJIEKTPUYECKUX 3apAL0B,
B3aMMOJICMCTBUE TIOCTOSIHHBIX MArHUTOB, BHU3yajlW3alus MArHUTHBIX IIOJIEN
IIOCTOSIHHBIX MAarHHUTOB, JEHCTBHS MArHUTHOIO IIOJSA HAa IPOBOJHUK C TOKOM,
CBOICTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJABHUIraTeNsl MOCTOSHHOIO TOKA):
(GopMynupoBaTh MpOBEpAEMbIE IPEANOJOKEHHUsS, COOUpaTh YCTAHOBKY U3
IpeIOKEHHOrO0 000py/AOBaHUsA, OMUCHIBATH XOJA ONbITa W (HOPMYJIHPOBATH
BBIBO/IBI;

e BBINOJHATH NPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBLHOMN BIIAJKHOCTH
BO3/lyXa, CHUJIbl TOKA, HAIIPSIKEHUS C HCIIOJIb30BAHUEM AHAJIOTOBBIX NPUOOPOB U
JATYUKOB (PU3UYECKUX BEIUYHMH, CPABHHUBATh PE3YJIBTAThl U3MEPEHHUH C YUETOM
3a/1aHHOM aOCOIIOTHON MOTPEIIHOCTH;

e IIPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJHON (PU3NUYECKON BEIUUYHMHBI OT
APYroil C HCIONb30BAHUEM IMPSMBIX M3MEPEHUM (3aBHCHMOCTb CONPOTHBIICHUS
[POBOJHUKA OT €ro JUIMHBI, IUIOIMIAAU IIONEPEYHOI0 CEYECHUS U YACIBHOIO
COIIPOTUBIICHUS BEILECTBA IPOBOJHUKA, CWIbl TOKA, UAYLIET0 4€pe3 IPOBOILHUK,



OT HamnpsH>KeHHsT Ha TMPOBOAHHUKE, MCCIEIOBAaHUE IIOCJIENIOBATEIBbHOTO H
NapajjielbHOIO  COEAMHEHUH TNPOBOJHUKOB): IUJIAHUPOBATH  HCCIEJOBaHUE,
coOupaTh YCTaHOBKY W BBIIOJIHATH MU3MEPEHUS, CIENysl NPEIJI0KEHHOMY ILIaHy,
(uKcUpOBaTh Pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJI€ TA0JIULl U rpaUKoOB,
JIeNaTh BBIBOJBI [0 Pe3yJIbTaTaM UCCIEI0BAHMUS;

e MPOBOAUTHL KOCBEHHBbIC HW3MEpeHUs (PU3NUecKux BeJUYUH (yAebHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBIEHUE MPOBOJHMKA, pabOTa U MOIIHOCTh
ANEKTPUUECKOr0 TOKA): MIAHUPOBATh U3MEPEHMsSI, COOMPATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys TMPEIJIOKCHHOW WHCTPYKIIMU, W BBIYUCISITH 3HAUYCHUE
BEJINYUHBI;

e CcOOJIIO/IaTh MpPaBUJIa TEXHUKU 0€30MAaCHOCTU MpU paboTe ¢ 1abopaTopHbIM
000py1I0BaHUEM;

e XapaKTEpU30BaTh TMPHUHIUINBI JCHCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpOl Ha WX omucaHusi (B TOM 4YHUCJE: CHCTeMa
OTOIJICHUSI JIOMOB, TUTPOMETpP, TapoBas TypOWHA, aMIepMETp, BOJBTMETD,
CUETUYMK  DJIGKTPUYECKOW  DHEPruU,  DIEKTPOOCBETHTENIbHbIE  MPUOOPHI,
HarpeBaTebHbIE AIEKTPONPUOOPHI (MPUMEPHI), dIEKTPUUECKUE MPETOXPAHUTENH,
AJIIEKTPOMArHUT, JJIEKTPOABUTATENb MOCTOSHHOTO TOKAa), HCIOJb3Ys 3HAHHUS O
CBOMCTBaxX (PU3NYECKUX SBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

e pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPONUCTBA M U3MEPUTEIbHBIE
npuOOpbl MO CXeMaM U CXEMAaTHYHBIM PUCYHKaM (KUJKOCTHBIA TEpPMOMETD,
TEPMOC,  TCUXPOMETP, THUTPOMETp, JBUTATEeIb BHYTPEHHErO0  CTOpaHWI,
ANEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbl OJICKTPUUYECKUX LEMel C
MOCJICJIOBATENIbHBIM M MApajuIeIbHBIM  COCMHEHHWEM DJIIEMEHTOB, pasiuyas
yCIIOBHBIE 0003HAYEHUS AIIEMEHTOB AJIEKTPUUYECKUX IIEeTICH;

e TMPUBOAUTH TpUMEPHl  (HaXomWTh HWHGOPMAIMIO O  TPUMEpax)
MPAKTUYECKOTO MCTIOIb30BaHUsI (PM3MUECKUX 3HAHWM B MOBCEIHEBHOW KU3HU IS
oOecrieueHusi 0€30MacHOCTH TMpU OOpalieHuu ¢ TpuHOOpaMu M TEXHUUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3J0pPOBbS U COOJIIOJIEHUS HOPM HKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPELE;

e OCYHIECTBIATH TOWCK WHMOpMau (U3HYECKOTO COACPKAHUS B
NuTtepHeTe, HA OCHOBE UMEIOIINXCS 3HAHUW U MIyTEM CPaBHEHHUSI JOMOJHUTEIbHBIX
MCTOYHUKOB BBIIETATH WH(MOPMAINIO, KOTOpas SBISETCS MPOTUBOPEYHBON HITH
MOXET OBITh HEIOCTOBEPHOM;

e HCIMOJB30BaTh MPU BBHINOJHEHUH Y4YE€OHBIX 3aJlaHUN HAayYHO--TIOMYJISPHYIO
auTepaTypy (puznueckoro coAep:kaHus, CIPaBOYHBIE MaTepualibl, PECYypChl CETH
WNutepuer, BiajeTh NpuéMaMu KOHCHEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
WH(pOPMALIMK U3 OJTHOM 3HAKOBOU CUCTEMBI B JPYTYIO;



e CO3/1aBaTb COOCTBEHHBIC MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUS,
0000111as1 nH(HOPMALUIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UYECKOTO COAEPIKAHMS, B
TOM  YWCi€ NOyONWMYHO  TPEACTABISATH  Pe3ydbTaThl  MPOEKTHOHW  WJIU
HCCIIEIOBATEIBCKOM IeATETHHOCTH, IIPH 3TOM TPAMOTHO HCIIOJIH30BATh N3YUYCHHBIN
NOHATUHHBIA ~ ammapatr  Kypca  (U3UKH, CONPOBOXKIATh  BBICTYIUICHHUE
MpE3CHTALUEN;

e TPU BBINOJHEHWN YYEOHBIX TMPOEKTOB W HCCICNOBAaHUHN (HHU3HUECKHUX
MPOIECCOB  pacmlpeenaTh OOf3aHHOCTH B TPyNIEe B  COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJja4aMM, CJICIWTh 3a BBIIOJIHEHWEM IUTaHAa JCHCTBUH W
KOPPEKTUPOBAThH €T0, aJIEKBATHO OIICHWBATh COOCTBEHHBIN BKIJIAJ B ACSITEIHLHOCTD
TPYIIbI, BRICTpaBaTh KOMMYHHUKATHUBHOE B3aMMOJICHCTBHE, MPOSIBIISIS TOTOBHOCTH
paspeniatb KOHGIUKTHI.

K xoniy oOydeHus B 9 Kkiaacce peIMETHbIE Pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOITNXCST YMECHHIA:

e WCTOJB30BaTh TMOHATHS: CHCTEMa OTCYETa, MaTepualibHas TOYKa,
TPaeKTOPHsI, OTHOCUTEIIBHOCTh MEXaHUYECKOTO IBMKEHHUS, ehopmanus (yrpyras,
IUIACTUYECKAs), TPEHHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTh WU
Heperpys3ku, LEHTP TAKECTH, a0COIIOTHO TBEPOE TEJIO, LIEHTP TSHKECTU TBEPIOTO
TeJla, paBHOBECHE, MEXaHUYECKHE KoJIeOaHUS U BOJHBI, 3BYK, HH(pPa3ByK H
YABTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAlbHO30PKOCTb, CIIEKTPhl UCITYCKAaHUs M IOIJIOIIEHHUs, albda-,
0era- 1 raMMa-U3JIy4eHUs], U30TOIbI, AI€pHAsI SHEPreTHKA,;

e pa3inyaTh SBICHUA (PAaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOIMHEHHOE
JBI)KEHUE, PABHOYCKOPEHHOE MPSAMOJIMHENHOE JBUXKEHHE, CBOOOJHOE IaJeHUE
TEJI, pABHOMEPHOE JABM)KCHUE 10 OKPYKHOCTH, B3aUMOJICHCTBHUE TE€J, PEAKTUBHOE
JBIDKEHUE, KoJleOaTeNbHOE IBUKEHHE (3aTyXalollre U BhIHYK/IEHHbIE KoJeOaHus),
pPE30HAHC, BOJHOBOE  JBI)KGHHE, OTpaXXeHHE  3ByKa, MPSIMOJIMHEIHOE
pacnpocTpaHeHHe, OTPaXCHHE M TMPEJOMJIICHHE CBETa, IOJHOE BHYTpPEHHEE
OTpa’k€HHUE CBETA, Pa3JIOKEHUE OEJIOr0 CBETa B CHEKTP U CIOKEHHUE CIIEKTPAIbHbIX
[[BETOB, JUCIEPCUS CBETa, €CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHUE
JMHEHYaTOro CIEKTpa M3JIy4YeHHUs) MO OMUCAHUIO UX XapaKTEPHBIX CBOMICTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUecKoe sSBICHUE;

e pacro3HaBaTh TNPOSBICHHE W3YYCHHBIX (PUIUYECKUX SBICHUN B
OKpy’XaromeM Mupe (B TOM uucie (pU3HUecKHe SIBICHUS B MPHUPOJE: MPUIHUBBI U
OTJHBBI, JBMKEeHHE MIaHeT CONHEYHON CHUCTEMBI, PEAKTUBHOE TBUKCHHE >KUBBIX
OpPTaHM3MOB, BOCIPHUITHE 3BYKOB JKHBOTHBIMH, 3€MJICTPSCEHUE, CEHCMUYECKHUE
BOJIHBI, IIyHAMH, 3X0, I[BETa TEJ, ONTUYECKUE SABJICHUS B MPUPOAE, OMOIOTHYECKOE
AeicTBUE BHUAMMOTO, YIbTPA(QHOIETOBOIO W PEHTTEHOBCKOTO U3Iy4YEHUH,
€CTECTBEHHBI paJMOAaKTUBHBIN (OH, KOCMHUYECKHE JIy4H, pPaJAUOaKTUBHOE



U3JIy4YeHUE TPUPOJHBIX MUHEPAJOB, ACHCTBUE PAJTMOAKTUBHBIX HU3JIYYCHUU Ha
OpraHW3M YeJIOBEKa), MPU ITOM MEPEBOJAUTH MPAKTUYECKYIO 33a/lauy B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHbBIE CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBJICHUM;

e OIMCHIBATh M3yUYCHHBIC CBOMCTBA TeN M (PU3UUYECKUE SIBJICHUS, UCIIONB3Ys
dbuzuyeckue BENMYMHBI (CpeIHAS W  MTHOBEHHas CKOpPOCTh Tejla MpH
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHUE, TIEpeMeleHre, MyTh, YIJIOBasi CKOPOCTh,
CWJIa TPEHHUsI, CUJIa YOPYIOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOJHOTO MajJeHHS,
BEC TeJa, UMITYJbC Tejla, UMIYJbC CHJIBI, MEXaHW4yeckas paboTa W MOIIHOCTH,
NOTEHIMAbHAS DHEPTrHs Teja, TMOJHATOIO0 HAaJ IOBEPXHOCTHIO  3EMIIH,
NOTEHIMATbHAS DHEPTUs CXKAaTOM MPYKUHBI, KUHETUYECKAs HHEPrus, IOJHAs
MeXaHu4ecKasi YJHEPrusi, MePUoJl U 4acToTa KoJieOaHU, JTMHA BOJHBI, TPOMKOCTD
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTelib MPEJIOMIICHUS CPEJibl), MpU
OMMCAHUN TPABWIHHO TPAKTOBATH (PU3MYECKUM CMBICI HUCTOJb3yeMbIX BEJIMYHH,
o003Ha4YeHUs] W CIUHMIBI (PU3MYECKUX BEJIMYMUH, HAXOAUTh (POpMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PM3UYECKYIO BEIMYUHY C JPYTUMU BEIIMYUHAMHU, CTPOUTH
rpaduKu U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYHH;

e XapaKTepu30BaTh CBOMCTBa Tel, (QPU3NYECKHE SIBICHHS U TPOLECCHI,
UCITIOJIb3YSl 3aKOH COXPAaHEHUS DHEPTUU, 3aKOH BCEMUPHOTO TATOTEHHUSI, TPUHLIUI
CYNEepHO3ULUNA CHUJ, MNPUHLHMI OTHOCUTEIBHOCTH ['anmunes, 3akoHsl HproTOHa,
3aKOH COXPAHEHMs UMITYJIbCa, 3aKOHBI OTPAKEHUSI U MPEIOMIIEHUSI CBETA, 3aKOHBI
COXpaHEHHMs 3apsJ0BOTO U MAacCOBOTO YHMCEN MPHU SAECPHBIX PEAKLUAX, IPU ITOM
JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHCHhIBATh €r0 MaTEeMaTHYECKOe
BBIPAXKCHUE;

e OOBACHATH (HU3MYECKHE MPOIECChl M CBOWCTBA TEJ, B TOM YHCIE€ U B
KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABISTH
MIPUYUHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHHE U3 2—3 JIOTUYECKUX II1aroB
C omopoil Ha 2-3 W3YYEHHBIX CBOWCTBA (PUBUYECKUX SIBICHUH, (HU3MIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

e pemath pacy€THhIC 3ajauyn (omuparomuecs Ha cuctemy wu3z  2-3
YpaBHEHMI1), HCHONB3YsSd 3aKOHBI W (OpPMyIbI, CBA3BIBAIONINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJayd 3alMChIBaThb KPAaTKOE YCJIOBHE,
BBISIBIISITh HEAOCTAIOUIME WM M30BITOUYHBIE JaHHbIE, BBIOMpPATH 3aKOHBI U
dbopMynbl, HEOOXOAMMBIC ISl PEIICHHs, MPOBOIUTH pPac4YE€Thl W OICHUBATH
PEATMCTUYHOCTH TIOTYYEHHOTO 3HAUCHUS (PU3NIECKOI BEITMYNHEI;

e pacro3HaBaTh MpoOJieMbl, KOTOPbIE MOXHO PEIIUTh NPH TMOMOIIU
GU3MYECKUX  METOJOB, HUCIOJB3YysS OIWCAHHE  HCCIEIOBAHMS,  BBIJIEIATD
MpoBEPsieMOe MPEAINOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOPSJAKA MPOBEICHUS
UCCIIEIOBAHUSI, JI€NIaTh BBIBOJABI, UHTEPHPETUPOBATH PE3YIbTAThl HAOIIOJECHUN U
OTIBITOB;



e TMPOBOAUTH ONBITHI 10 HAOMIOACHUIO (PU3WYSCKUX SBICHUA WIIH
¢uznueckux CBOMCTB Ten (uM3yyeHue BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUS SHEPTHH, 3aBUCUMOCTH MEepHoaa KoJIecOaHu MPYKWHHOTO MasTHHKA
OT MacChl Tpy3a M XKECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMILUTUTYbI MaJIbIX
KoJIe0aHUi, MPSAMOIIMHEHHOE PacIpOCTpaHEHUE CBETA, pa3jioKeHHe OeIoro cpera
B CIIEKTp, W3YYCHHE CBOWCTB HM300pakeHHS B IIJIOCKOM 3€pKalleé W CBOWCTB
n300paxkeHus TMpeaMeTra B coOuparolied JuH3e, HaOMIOJEHUE CIUIOMIHBIX U
JUHEHYATBIX CIIEKTPOB H3IYUYCHHS): CAMOCTOSITENIBHO COOMpATh YCTAaHOBKY W3
M30BITOYHOTO HaOOpa 00OPYI0BaHUS, OMMCHIBATH XOJI OIBITA M €r0 PE3YJIbTATHI,
(GOopMyITHpPOBATH BHIBOBL;

e TIPOBOJUTH MPHU HEOOXOJUMOCTH CEPHIO MPSMBIX M3MEPCHHM, ONpPEaCIIss
CpeaHee 3HaueHUE M3MepseMOil BeTUYMHBI ((DOKYCHOE pacCTOSIHUE COOMparomieit
JIUH3BI), 000CHOBBIBATH BBHIOOP CIIOCO0a M3MEPEHUS (M3MEPUTEIIBHOTO prbopa);

e IPOBOJUTH HCCJICJOBAHWE 3aBUCUMOCTEH (DH3WYCCKUX BEIUYHH C
UCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPCHUU (3aBUCUMOCTH TYTH OT BPEMCHHU IIPH
PaBHOYCKOPEHHOM JIBIDKEHWH O€3 HadadbHOW CKOPOCTH, Tepuonaa KojeOaHui
MaTEMaTUYECKOT0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH yTjla OTPaXEHUs CBETa
OT yrja MaJeHus U yrja TpeJOMJICHHUS OT yIrjia TMaJeHus): IUIaHUPOBAThH
UCCJIeIOBaHNE, CAMOCTOSITEILHO COOMpaTh YCTAaHOBKY, (PMKCHUPOBATH PE3YJIbTAThHI
MOJIYYEHHON 3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHJAE TaOIMUI] U TpadUKOB,
JIeNaTh BHIBOBI 10 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

e TMPOBOJUTH KOCBEHHBIE W3MEPEHHUS (PUIMUECKHX BEIUYMH (CpEIHSs
CKOPOCTh W YCKOPEHHE Tella TpPH PABHOYCKOPEHHOM [IBMKCHUU, YCKOPECHHE
CBOOOJIHOTO TAaJICHHS, KECTKOCTh MPYKUHBI, KOIPHUIIMEHT TPEHUS CKOJIbKCHUS,
MexaHu4yeckas pabora W MOIIHOCTh, YacToTa M TEpPUOa  KoJieOaHMA
MaTEeMaTUYeCKOTO M TPYKUHHOTO MAasiTHUKOB, OINTHYECKasl CUJia COOMpArOIIei
JUH3bI,  PAJAWOAKTHBHBIA  (OH):  TIJIAHUPOBATh  HW3MEpPEHHs, COOHMpaTh
HKCIIEPUMEHTATBHYIO YCTAHOBKY U BBITIOTHSATH U3MEPEHUS, CIACAYS MPEIIOKECHHOM
WHCTPYKIIMH, BBIUYMCIATh 3HAYCHHWE BEIWYMHBI M AHAIMU3UPOBATH IOTy4YEHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOM IMOTPEIHOCTH U3MEPEHNUN;

e COOIIO/IaTh MPABHIIa TEXHUKN 0€30MMACHOCTH TpHU paboTe ¢ J1abopaTOpHBIM
00opyT0BaHUEM;

e pa3nMYaTh OCHOBHBIC TPU3HAKA M3YYCHHBIX (DUINYECKUX MOJCICH:
MaTepHalibHas TOYKa, a0COMIOTHO TBEPAOE TENO, TOUYCHHBIH UCTOYHUK CBETA, JIyY,
TOHKas TMH3a, TJIaHETapHAas MOJIEh aTOMa, HyKJIOHHASI MOJIEJTh aTOMHOTO SI7IPa;

e XapaKTepWU30BaTh TMPUHIUIBI JCHCTBUS W3YYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW HAa WX OMHCAHHS (B TOM YHCIE: CIUIAOMETD,
JATYUKH TIOJIOKEHUS, PACCTOSTHUS I YCKOPEHUS, paKeTa, 3X0JIOT, OUYKH, IEPUCKOTI,
¢oToanmapaT, ONTHYECKHE CBETOBOABI, CIEKTPOCKON, JJO3MMETp, Kamepa



Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBax (U3MYECKUX SABICHUN U
Heo0XouMble (PU3NUECKUE 3aKOHOMEPHOCTH;

e HCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, WM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IMPOLIECCOB MPH
pEelICHUH Y4YeOHO--IPAKTUYECKUX 3a]a4, ONTHYECKHUE CXEMbl ISl MOCTPOEHUs
M300paXeHU B MJIOCKOM 3epKaJie U COOMparoIlen JINH3E;

e MPHUBOAUTH HOpUMEpPHl  (HaXoAUTh  HUHGOpPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B MOBCEIHEBHON KU3HU IS
oOecrieyeHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMHU, COXpAaHEHUS 370pPOBbS U COOJIOJAEHUS HOPM DKOJIOTMYECKOTro
NOBE/ICHUSI B OKpYKaloLIeH cpefie;

e OCYHIECTBJISATH TOHMCK MH(pOpMaUMu (U3HUECKOrO0 COAEp)KaHUS B
WNuTepHere, caMOCTOATENbHO (POPMYNHPYS MOUCKOBBIA 3ampoc, HAXOAUTh MYTH
OTIpEJICNICHHs] JOCTOBEPHOCTH TMOJIYYeHHOW MH(GOPMAIMU Ha OCHOBE MMEIOLIUXCS
3HAHUM U JTOTIOJTHUTEIBHBIX HICTOYHUKOB;

e HCIIOJIb30BaTh MPH BBHITIOJHEHUU YYEOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO
auTepaTypy (pU3MUECKOro coJep:kaHusi, CIpaBOYHbIE MaTepHalbl, PECYpPChl CETH
WnTepHer, BnageTh npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHus
UH(pOpMAIK U3 OJHON 3HAKOBOM CHCTEMBI B IPYT'YIO;

e CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M YCTHBIE COOOILICHHS Ha OCHOBE
UHPOpPMAIMN U3 HECKOJIBKMX MCTOYHMKOB (PU3MUECKOIO COAep aHMs, MyOIMuHO
IPEICTABIATh PE3YJbTAaThl NPOEKTHOM HIIM HMCCIIEIOBATENBCKON JEATEIBbHOCTH,
IPY 3TOM I'PaMOTHO MCIOJb30BAaTh U3YUYEHHBIM NOHATUIHBIA anmnapaT u3y4aeMoro
pa3gena (U3MKKM W CONPOBOXKAATh BBICTYIUIEHHWE IIpe3eHTalMed ¢ Yy4EToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Paznen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MuUpa
bu6moreka [IOK
11 o - 2
H3Mka - Hayka o npHpose https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEHIIHAL https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.3 E 5 2 1
CTE€CTBEHHOHAYYHBIN METOJ TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C 1 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
29 JIBrmykeHre u B3aUMOACHCTBUE YaCTHUII 9 bubnuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHEIE COCTONHHA BeIECTBa https://m.eds00.ru/7f416194
Uroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMMHCCROE ABIDIeHHe https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 0,5 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmmoreka [{OK

33 Cana. Bugget o 14 1 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJaMU, )XUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmmoreka [{OK
42 Mlapnienme xuaKoCTH ° https://m.eds00.ru/7f416194
bu6moreka [IOK
43 ATMoChepHOe HaBIeHIC 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 2 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 Pabota u MomHoCTS 3 https://m.eds00.ru/7f416194
bubnuoreka [JOK
52 Hlpocrste MexarmsMEI ° . https://m.edso00.ru/7f416194
bubnuoreka [JOK
>3 Mexattireckas oHeprits 4 https://m.edso00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

8 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasnen 1. TensioBble siBJIeHUsI
. bubnuoreka [JOK
1.1 7
CTpoeHue i cBoficTBa BelcCTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOUCCChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHbIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIC TeJla 5 1 bubnuoreka [IOK
' U UX B3aUMOJIcHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTosTHHBIN 3JIEKTPUYECKUN TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHIL https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIUCaHUs https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 2 1
SaMOiencTBIE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHBI COXpAHCHHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne KoJe0aHusi M BOJTHbBI
bu6mmoreka [JOK
2.1 Me €CKHe ) 7 3
RAHITICCIHE RoJehartmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIHCCRAC BOIHBL. IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEKTPOMarHuTHOE MOJIe U 6 9 bubnunoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro mno pazueny 6
Paznen 4. CBeToBbIe sIBJI€HUS
4.1 3aKoHBI PaCIPOCTPAaHEHUSI CBETA 6 2 bubnuorexa [IOK



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 [{OK
4.2
JIuH3bl U onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P
3 a3Jo)keHue Oeoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 1
(Tpoetiie aToMHOTO A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepubie peaxui ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTOpuTEIbHO-00001IAK0 M MOYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

Jlara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®u3nka — Hayka o npupoje. SABneHus
pupoipl. U3nvecKue SBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, AEKTPHUIECKHE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Kak ¢u3uka u apyrue ectecTBeHHbIE HAYKU
M3y4daroT npupoay. EcrecTBeHHOHAY4YHbIN
METO/1 O3HAHUS: HaOII0IeHNe, TOCTaHOBKA
HAy4YHOTO BOIIPOCA, BBIIBI)KEHUE TUIIOTE3,
HKCIEPUMEHT IO MPOBEPKE TUIOTE3,
00BsicCHEHNE HA0II01aeMOTO SIBICHHUSL.

OuznyecKue BEIUYMHBI U UX U3MEPEHHE.
[TorpemnocTs 3MepeHuil. MexayHapogHas
cUCTeMa eIUHUII.

®dusnueckue npubdopsl. JlabopaTopHas pabora
Nel «Onipenenenue 1eHbI ACICHUS IIKAIbI
M3MEPUTENBHOTO Mprubopa

MeTtoapl HAay4YHOT'O IMO3HAHUS. Omnucanue
(I)I/I3I/I‘-ICCKI/IX SIBJICHUH C IIOMOIIBIO MOJIeNIeH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

JIaGopatopHas pabota Ne2 " Onpeznenenue
pa3MepoB MaJbIX Tl

CTpOeHI/IC BCIICCTBA. aTOMBI U MOJICKYJIBI, UX

0,5

bu6mmoreka [JOK



https://m.edsoo.ru/ff09f72a

PasMEpHhI. OHBITBI, AOKAa3bIBAOIIUC JUCKPETHOC
cTpoenue Bemectsa. JlabopatopHas padora Ne3
«OrneHkKa quaMeTpa aToMa METOJIOM PSIIOBY

https://m.edsoo.ru/ff09fe0a

JIBm>xeHue yacTuil BeuiectBa. CBsi3b CKOPOCTH

bu6mmorexa [IOK

8 JBKEHUSI YaCTHUIL C TEMIIEPATyPO.
patyp https://m.edsoo.ru/ff0a013e
BbpoyHnoBckoe nBuxkenue, mupdysus.
9 B3anmopeicTBre 4acTUIl BEIIECTBA:
MIPUTSDKEHUE U OTTAJIKUBAHUE.
ArperaTHbIe COCTOSIHUSI BEIIECTBA. CTPOCHHE
rasoB, )KUJAKOCTEU U TBEPIBIX
10 (kpucTamunyeckux) Ten. B3aumocBsze Mex 1y
CBOMCTBAMHM BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM
CTPOCHHEM.
Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.
11 O0600muenue o pasueny «llepBoHadaibHbie bubmorera [JOK
P Y P https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEIIECTBA»
12 Mexannueckoe aBrxeHue. PaBHomepHoe u bubnnoreka [JOK
HEpaBHOMEPHOE JBUKECHUE https://m.edsoo.ru/ff0a05c6
13 Ckopocte. Equnuisl ckopoctu. Cpenssist bubnnoreka [JOK
CKOpPOCTb MPU HEPABHOMEPHOM JIBH>KEHUU. https://m.edsoo.ru/ff0a079c
14 Pacuer mytu u BpeMeHU ABMKCHUS Bubmmorexa LIOK
yr P https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3akoH nHepuun. Bzaumonencreue
15 TeJ KaK IPUYMHA U3MEHEHUSI CKOPOCTH Bu6mmorexa LIOK
P P https://m.edsoo.ru/ff0a0c10
JNBUKEHHUs Ten. Macca — Mepa MHEPTHOCTHU Tl
16 [TnoTHOCTH BemecTBa. Pacder Macchl n 00beMa bubmuoreka [JOK

Tena o ero INIOTHOCTH. CBSI3b IJIOTHOCTH C

https://m.edsoo.ru/ff0a0fee
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KOJIMYECTBOM MOJIEKYJ B eTMHHIIE 00BEMa
BELIECTBA.

Jlaboparopras padota Ne4 «OnpenerneHue

17 IJIOTHOCTH TBEPAOTO Tesla». PenieHue 3agad 1o 0,5
teme "[lmoTHOCTB BemecTBa"

18 Pemenue 3agau mo remam: «MexaHM4YeCcKoe bubmmoreka [{OK
IBIDKEHHEY, «Macca, INIIOTHOCTEY, https://m.edsoo.ru/ff0al23c
KoutpoJabHas padora no remam:

19 «MexaHnueckoe IBHKeHHe», «Macca,

IJIOTHOCTBY,

20 Cura KaK XapaKTepUCTUKa B3aUMOICUCTBUS
tel. SBmenne TaroreHus. Cuna TSHKECTH.

21 Cuna ynpyrocrtu. 3akoH ['yka
JlabopaTtopnast pabota Ne5 «M3yueHue

22 3aBUCHUMOCTH pacTsbkeHus (nedopmariun) 1
NPY>KUHBI OT IPUJIOKEHHON CUIIBD)

CBs3b MEXKY CUJIOHN TSYKECTH M MAacCOM Tera.
23 Bec tena. Pemenue 3ama4d o teme "Cuita bubmorexa [JOK
" https://m.edsoo.ru/ff0a1778
TSHKECTHU

24 Cuia TsKecTH Ha APYrux IjiaHeTax. bubnunoreka [JOK
DuU3NYECKUEe XapaKTEPUCTUKH TIJIAHET https://m.edsoo.ru/ff0a1502

o5 H3mepenue cui. JJunamomerp. M3mepenne bubmuoreka [JOK
CHUJIBI C TIOMOIIIBIO TMHAMOMETPA. https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK

26 Bec tema. Hesecomocts https://m.edsoo.ru/ff0a1778

97 CrnoxeHue AByX CHJI, HANPABJICHHBIX 110 OJTHOM bubmuoreka [JOK
npsAMO. PaBHOIEHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

28 Pemrenne 3agau no reme "PaBHonelicTByroIAs



https://m.edsoo.ru/ff0a123c
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cun"

Cuna tpenus u e€ Buapl. TpeHue B mpupojie u

bu6mmorexa [IOK

29
TeXHUKE. TpeHne CKOJIbKEHUS U TPEHUE ITOKOS https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota Ne6 «l3yuenue
30 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKEHUS OT bubnuorexa [JOK
CHUJIbI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPHUKACAIOIINUXCS TOBEPXHOCTEN»
Pemenne 3amag mo remam: «Bec Temay,
31 «I'paduueckoe nzodpakenue crny, «CHIIbI bubmorexa HOK
P N P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHID»
32 KonrpoJubHnas padora no remam: «Bec Tenay,
«I'paduyeckoe nzodpaxkenue cui», «CHIbI
33 JHasnenue. CiocoObl yMEHBITICHUS U bubmuorexa [JOK
YBEJIMYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBieHnue raza. 3aBUCHMOCTbD JIaBJICHUS T'a3a OT bubmuoreka [JOK
00BbEMa, TeMIIepaTypsl https://m.edsoo.ru/ff0a2376
Ilepenaua gaBiacHUS TBEPIALIMU TEIAMH,
35 }KI/III)[KOCTHMI/I U ra3zaMmu gaKOH [Tackans Eubmaorexa HOK
' ' https://m.edsoo.ru/ff0a25b0
ITueBMaTHUECKHE MAIIINHEL.
JlaBlIeHHE B )KHIKOCTH U T'a3e, BBI3BAHHOC
36 IeHCTBUEM CHIIBI TSDKECTH. 3aBUCUMOCTD bu6mmoreka [JOK
JABJICHUS KUIKOCTU OT IIIyOUHBI. https://m.edsoo.ru/ff0a2718
I'mppocraTnueckuit napagoxc.
37 Pemenne 3agau o teme «JlaBneHue B bu6mmoreka [JOK
JKUJIKOCTH U ra3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6nmoreka [JOK
38 CooOmuiaroniuecst COCy bl
HHarot A https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckre MeXaHU3MBI. bu6mmoreka [JOK



https://m.edsoo.ru/ff0a1b9c
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I'mppaBinueckuii mpecc.

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [IopiiHeBOM KUIKOCTHBIN HACOC
41 Atmocdepa 3eMin 1 IPUIHHBL €€ bubnuorexa [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubmmoreka [{OK
42 Bec Bo3nyxa. ATmocdepHoe naBiieHne
Ayx bep A https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocepHoro gasienus. OnbIT bubnuorexa [JOK
Toppuuennn https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(HEPHOTO JAABJICHUS OT bubnuorexa [JOK
BBICOTBI HAJl yDOBHEM MODS https://m.edsoo.ru/ff0a2fc4
ITpuOops! mi1st n3MepeHust aTMOCHEPHOTO
45 EEBJ'IGHII)/ISI ba 0Mef -aHEePOH, i)Tfmube HOE bubmorexa [TOK
s - P paHeponiL P https://m.edsoo.ru/ff0a2fc4
JIABJICHHE Ha Pa3JINYHBIX BHICOTAX
46 Pemenne 3agau mo reme " AtmochepHoe
naBieHue"
eiiCTBHE JKUJKOCTH U T'a3a Ha I0 €HHOE B
47 fnx Teno. BeiTanikuBaromas (a XPIFI\]/;I)ZX(OBa) bubmorexa HOK
i B P A https://m.edsoo.ru/ff0a3276
cuna. 3akoH Apxumena.
Jlaboparopnas pabota No7 «Onpenenenue
48 BBITAIKUBAIOIIECH CUJIbI, ICHCTB el Ha TeJo bubmorexa HOK
B A yiom ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIAKOCTH)»
Jlaboparopnast pabota Ne§ mo Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca Tea B BOJE bubnunoreka [JOK
0T 00bEMa TIOTPYKEHHOH B )KUJIKOCTh YaCTH https://m.edsoo.ru/ff0a3514
Tena»
bu6nmoreka [JOK
50 [InaBanue ten. Bo3nyxomnnaBanue.
A% https://m.edsoo.ru/ff0a3a96
51 Pemenue 3ampau no teme: «JlaBieHne TBEpAbIX



https://m.edsoo.ru/ff0a3136
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TeJ, JKUJIKOCTEH U Ta30B)

Pemenue 3anau no temam: «IlnaBanue cynos.

bu6mmorexa [IOK

52 BosznyxomiaBanue» https://m.edsoo.ru/ff0a3654
53 KonTposbHas padora no teme «/laBienune
TBEPABIX TeJ, KUAKOCTENH U ra30B»
bubmmoreka [{OK
>4 Mexanuieckas pabora. https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 MomHoCTs. EARHUNE! MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 Pemenue 3agau mo remam «MexaHudecKas
paboTtay. «MOITHOCTHY.
[IpocTeie MexaHU3MBI: pbIvar, OJIOK, HAaKJIOHHAs
57 MJIOCKOCTh. Prruar. PaBHOBecHe cui Ha peiyare.
[IpaBuio paBHOBeCHS pblyara.
Poruaru B TexHuke, ObITY ¥ IPUpPO/IE.
58 JlaGopaTopHas pabota J\}f]99 <<II/)ICSJ'I6I[OB3HI/I6 0.5 bubmmorexa [TOK
= https://m.edsoo.ru/ff0a478e
YCIIOBUN PaBHOBECHUS pblYara
59 [IpumeneHne npaBuiia paBHOBECHS pblyara K bubnnoreka [JOK
0JIOKY. «30JI0TOE TIPABHIIO» MEXaHUKH. https://m.edsoo.ru/ff0a48a6
Koadduruent nonesnoro aeicTeus
60 MexaHusma. Jlaboparopnas padorta Ne 10 0.5
«3mepenue KIIJI HakJIOHHOM MIOCKOCTH»
61 Pemtenne 3amau mo treme "Padora, MOIIHOCTS, bu6mmoreka [JOK
KIIAa" https://m.edsoo.ru/ff0a4c48
62 Mexannyeckas sHeprus. Kunernueckas u bubnuoreka [JOK
IMOTEHLMANBHASA SHEPTUs https://m.edsoo.ru/ff0a4252
N bubmuoreka [JOK
63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUU

https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3654
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Pemenne 3ajga4 110 TEMC «MexaHndeckas

64 sHeprus. Kunernyeckas u noreHuuanbHas 1
SHEPT U

65 KonTpouabHnas padora no reme «Padora n 1
MOLIHOCTB. JHEPrus

66 PaboTa c 3aganusimMu o Teme "MexaHUYEeCKOE 1 bubnuorexa [JOK
nBUKeHue" https://m.edsoo.ru/ff0adee6
Pabora ¢ 3amanusmu o teme "JlaBienue bubmmoreka [IOK

67 . . 1
TBEPABIX TEN, KUIKOCTEH U ra3oB"” https://m.edsoo.ru/ff0a4ffe

68 Pabota ¢ 3aganusmu o teme "PaboTa. 1
MomtHocTts. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KUIIACC

KoauyecTBo 4acoB DJIeKTPOHHbIE
Jara uu@posbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue
Bcero u3ydeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
KHHETUYECKOW TEOPUHU CTPOCHHS BEIIECTBA U
1 HUX OMBITHBIE MOATBEPKACHUS. OMBITEHI 1 bubmorexa HOK
P ' ’ https://m.edsoo.ru/ff0a5256
MTOATBEPKIAOIITUE OCHOBHBIC TIOJIOKEHUS
MOJICKYJISIPHOKHHETHICCKOW TEOPHH.
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO 1 bu6moreka [IOK
COCTOSIHMU BEIECTBA. https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPIOTO, KUKOTO U
4 ra3o00pa3HOro COCTOSIHUM BEIIeCTBA Ha 1
OCHOBE TOJIOKEHUH MOJIEKYIISIPHO-
KHUHETUYECKOI Teopuu
5 Kpucrannmaeckue u amopdHsbie Tena 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5800
5 CmauvBaHuE U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHHue U CKATHE 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBs3b TEMIepaTyphl CO 1
CKOPOCTBIO TETJIOBOTO IBUYKEHUS YACTHI]
Buytpennsis sHeprusi. CriocoObl U3BMEHEHUs
9 BHYTpPEHHEH dHepruu: Tersonepenadya u 1 bubmmorexa [JOK
y1P prHi: P https://m.edsoo.ru/ff0a5c60
coBepIeHre paboThI.
10 Bunel tennonepenaun. TennonpoBoaHOCTS. 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0a5256
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https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 Kormexms https://m.edsoo.ru/ff0a65c0
12 Nznyuenwue.
13 KoaunuecTBo TemioTel. Y aenbHas bubmmoreka [{OK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976
14 VYpaBHeHue TerioBoro 6ananca. TennooOMeH bubnuorexa [JOK
Y TEIJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padota Nel "MccrnenoBanue
15 SIBJICHUS TEIUI00OMEHA MpY CMEIIMBAHUN bubmorexa HOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU W TOPSTYe BOJIBI
Pacder xonmuvecTBa TEIUIOTHI, HEOOXOAUMOTO
16 JUTS. HarPEeBAaHMS TEJIa U BBIICISICMOTO UM TIPH
OXJTaKICHUH
17 JlabopaTtopHas pabota Ne2 "Omnpenenenue bubnuoreka [IOK
YAEIbHOU TETNIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
18 DHeprus TOoIMBa. Y aenbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepACBaHME
19 KPUCTAJJTMYECKUX TeJl. Y IeJbHas TerioTa bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
20 Jlaboparopnas pabota Ne3 "Onpenenenue bubnnoreka [JOK
yeJIbHOW TEIJIOTHI IIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe
21 ITapooGpazoBaHue U KOHJEHCAIHSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. YaenpHas TemioTa
29 napooOpazoBaHUs U KOHJCHCAIUH. bubnuoreka [IOK

3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EpHOTO JaBJICHUS

https://m.edsoo.ru/ff0a786¢
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23

Brnaxnocts Bo3ayxa. JlaboparopHas paboTa
Ne4 "Ompenenenre OTHOCUTEIBHOM
BJIQYKHOCTH Bo31yxa"

0,5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

24

Pemenue 3a1a4 Ha onpeesieHne BIa)KHOCTH
BO3JlyXa

25

[IpuHUIMIBI pabOTHI TEIJIOBBIX JBUTATENIEH.
[TapoBas TypOuHa. JIBurarenb BHyTPEHHETO
CropaHus

26

KII[ TermoBoro neurarensd. TernoBeie
JIBUTATEJIA U 3al[UTa OKPYKAIOLIEH CpeIbl

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7c7c

27

3aKOH COXpaHEHUs U NIPEBPALLECHHS SHEPTHU B
TEIUIOBBIX MTpOLIEccax

28

[ToaroToBka K KOHTPOJIBLHOU paboTe MO TEMe
"TemnoBsie siBNeHUS. VI3MeHEHHE arperaTHbIX
COCTOSIHMHU BeriecTna'"

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

29

KonTpoabHasi padora nmo teme ""TensioBbie
siBJieHusi. I3MeHeHHe arperaTHbIX
COCTOSIHMH BemecTBa'

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

30

DnexTpusanus Ten. J[Ba poaa 3MeKTpUUECKUX
3apsoB

31

BSaHMOHCﬁCTBHC 3apPsAKCHHBIX TCII. 3akoH
Ky.]'IOHa (SaBI/ICI/IMOCTB CHJIBI B3aHMOHCﬁCTBHH
3apPsPKCHHBIX TCJI OT BEJIIMYUHBI 3aps 0B U
pacCToSAHUA MCKIAY TeJ'IaMI/I)

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

32

QHGKTpI/ILICCKOC II0JIC. HaHpH)KeHHOCTB
QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH
CYIICPIIO3UINH IJICKTPUICCKUX nojaeu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu anexTpuueckux 3aps10B.
OnemeHTapHbIN 3apsan. CTpoeHue aToma



https://m.edsoo.ru/ff0a7628
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IIpoBOJHUKY U TUAIIEKTPUKU. 3aKOH

bubmuoreka [JOK

34 COXpPaHEHUS JIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
DNEeKTpUUYECKUH TOK, YCIOBUS €r0
35 cyiecTBoBaHus. VICTOUHHUKH 3JIEKTPUUECKOTO bubmorexa LHOK
https://m.edsoo.ru/ff0a95a4
TOKa
36 JleficTBUSI DEKTPUUYECKOTO TOKA (TEIIOBOE, bubnuorexa [JOK
XMUMHUYECKOE, MarHUTHOE). https://m.edsoo.ru/ff0a96b2
37 DNEeKTPUYECKUN TOK B METAIIIAX, KUJIKOCTAX U bubnuorexa [JOK
raszax https://m.edsoo.ru/ff0a9838
38 DneKTpuyecKas 1enb U e€ COCTaBHbIC YacTH
39 Cuna Toxka. JlabopatopHast padorta Ne5 05 bubmuorexa [JOK
"N3mepeHue u peryampoBaHue CUJIbl TOKA" https://m.edsoo.ru/ff0a8bd6
DneKTpuYecKoe HampsikeHue. BoimbTMeTp.
40 JlabopaTtopHnast pabota Ne6 "N3mepenue u 0.5 bubmorexa IOK
" https://m.edsoo.ru/ff0a%e14
pEryIupoBaHUE HAMIPSKEHUS
A1 ConpoTtuBiieHUE MPOBOJHUKA. Y IEIBHOE bubnuoreka [IOK
COITPOTHUBJICHHUE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopnas pabota Ne7 "3aBUCHMOCTH
42 AJIEKTPUYECKOTO COMPOTUBIICHUS ITPOBOJHUKA 1 bubnuoreka [JOK
OT €ro JIJIMHBI, IJIOMIA/IA MOTEPEYHOTO https://m.edsoo.ru/ff0aa738
ceyeHus U Marepuaiia"
43 3aBUCUMOCTD CHJIBI TOKA OT HaIPSHKEHHUS. bubnnoreka [JOK
3akoH OMa Juist y4acTka 1enu https://m.edsoo.ru/ff0aa44a
44 Pemenue 3amau no teme «3axkon Oma mis bu6mmoreka [JOK
y4acTKa LEnn». https://m.edsoo.ru/ff0aa04e
45 [TocnenoBarenbHOE COEIMHEHHNE POBOJHUKOB
46 [TapannensHo€ cOeIMHEHHE TPOBOJHUKOB
47-48 Pemrenune 3agau no teme «llocnenoBarensHoe bubnmoreka [JOK

" MapaJuICJIbHOC COCAUHCHUEC ITPOBOJIHUKOB»

https://m.edsoo.ru/ff0aadle
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49 Pemrenue 3agau Ha npumeHenue 3akona Oma bubnmoreka [JOK
JUISL Pa3JIMYHOTO COEAMHEHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
50 PaboTa 1 MOIIHOCTB 3JIEKTPUYECKOIO TOKA bubmorexa OK
P ' https://m.edsoo.ru/ff0ab124
bubmmoreka [{OK
ol 3akon [Ixoyns-Jlenna 1
foroy, t https://m.edsoo.ru/ff0ab3e0
DNEeKTPUYECKUE LIETIH U MOTPeOUTenn
52 AJICKTPUYECKOM dHepruu B ObITy. KopoTkoe bubmorera [JOK
p p y- Rop https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroToBka K KOHTPOJIBLHOU paboTe MO TEME
53 "DnexTpruduecKkue 3apsabl. 3apsyKEHHBIE Tena U bubmuorexa [JOK
nx B3aumoaercTsus. IlocTosTHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUN TOK"
KonTpoabHasi padora mo reme
54 "JaekTpuuecKkue 3apsabl. 3apsKeHHbIE bubnuoreka [IOK
TeJia M ux B3anmonaecreus. IlocrossHubIi https://m.edsoo.ru/ff0abea8
3JIEKTPUYeCKUil TOK"
55 [TocTostHHBIC MAarHUTHI, X B3aUMOJCHCTBHE
Ypok-uccnenoanue "N3yuenue noneit bubnnoreka [JOK
56 " 1
MOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
57 MarnutHoe noJsie. MaruuTHoe mnoJie 3eMJid U bubnuoreka [JOK
ero 3HauYeHue I KU3HH Ha 3eMiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MaruutHoe mose
58 3JIEKTPUYECKOTO TOKa MarHuTHoe noJjie bubmmorexa [IOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKU C TOKOM
[IpuMeHeHne 3eKTPOMarHiTOB B TEXHUKE.
JleficTBHE€ MarHUTHOTO TOJISI HA MPOBOJIHUK C
| bu6nmoreka [JOK
59 TokoM. JIaboparopHas pabota Ne § "Hzyuenue 0.5

JENCTBUSL MAarHUTHOTO TOJISI HA IPOBOJAHUK C
TOKOM"

https://m.edsoo.ru/ff0ac74a
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3HCKTpOI[BI/IFaTeJIb IIOCTOSAHHOI'O TOKA.

60 Vcnonp30BaHue 3NIEKTpOABUTATENCH B 1 bubmorexa HOK
. P https://m.edsoo.ru/ff0ac86¢c
TEXHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.

61 OmnsiTel @apases. 3aKOH MEKTPOMarHuTHOM 1
naaykuu. [Ipasuio Jlenna
Onekrporeneparop. CriocoObl MoydeHus

62 ANEKTPUICCKON SHEPTHH. DIICKTPOCTAHINH Ha 1
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH

63 [ToaroToBka K KOHTPOJBLHOU paboTe MO TEME 1
"DJIeKTpUUECKHE U MAaTrHUTHBIC SBIICHUS"

64 KonTtpoJsbHas padora no reme 1 bubnuoreka [IOK
"JekTpUUYeCKHe U MATHUTHBIE siBJIeHus" https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabota ¢ TekcTamu 1o teme bubnuoreka [IOK

65-66 " " 1

TennoBsle sIBICHUS https://m.edsoo.ru/ff0acc5e

67 PesepBHbIit ypok. PaboTta ¢ TekcTamu 1mo teme 1 bubnuoreka [IOK
"IToCTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6

68 PesepBHbIil ypok. PaboTta ¢ TekcTamu 1o teme 1
"MarHuTHbI€ siBIeHUA"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Jara
uudposeie
Nen/m | Tema ypoka Koutpoasubie | IIpakTuyeckue H3Y4YeHH
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI |
pecypchl
1 Mexanunueckoe aBuxenue. MarepuanbHas 1
TOYKA
9 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bubmmoreka [IOK
MEXAaHUYECKOT'0 IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSAMOIMHEHHOE JBMKECHHUE 1 bubmorexa HOK
p p a https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NPAMOJMHEITHOE IBUKEHUE.
4 Cpennsisi ¥ MTHOBEHHAsI CKOPOCTh TeJa Mpr 1
HEPAaBHOMEPHOM JIBUKCHHH.
[IpsmonuHeliHOe PaBHOYCKOPEHHOE bubnnoreka [JOK
5 1
JIBHDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOoCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO ABMXeHUs. [ padux 1
CKOPOCTH
Jlaboparopnas padora Nel "Ompenenenue
7 CKO peHI/I}I;) Ten: IIPU paBHO CKOp €HHOM 1 1 bubmorexa HOK
YEROP PP . YOROP " https://m.edsoo.ru/ff0adb18
JBUKEHHH 110 HAKIIOHHOW TIOCKOCTH
8 CBoboanoe majgenue tea. OneITh ['amuines 1
PaBHOMEpHOE ABIKEHHE TIO OKPYKHOCTH.
9 Ilepuon 11/:1) yacToTa 00paleHust pJ};)II/I(HeﬁHaﬂ u 1 bubmnorexa [IOK
P P ' https://m.edsoo.ru/ff0ael76
yII0Basi CKOPOCTH
10 [leHTpOoCTpeMUTENHHOE YCKOPEHHE 1
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Pemrenne 3a1a4 Ha paBHOYCKOPEHHOE

11
JBUKEHUE
KonTponsnas pabora no teme:
12 «MexaHnueckoe TBUKEHUE U CIIOCOOBI ero
OTIMCAHUS»
. bubnuoteka [JOK
13 [Iepssiit 3ak0H HproToHa. BekTop cuibl https://m.e dsoi_.lru 11086612
14 Bropoii 3akon HeroToHa. PaBHOIEHICTBYIOIIAS bu6mmoreka [IOK
cuiia https://m.edsoo.ru/ff0ae72a
. bubnuorexa [JOK
15 Tpernii 3akoH Herotona. Cynepno3nunus cui httos://m.e dsogru /71086982
16 Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHOB bubnuorexa [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
17 CBoOoaHoe maieHne Te. Y CKOpeHue
CBOOOIHOTO ITaJI€HUS.
Cuna TspKeCcTH U 3aKOH BCEMHPHOTO
18 TATOTEHUs. JIBUKEHUE TUTAHET BOKPYT bubmorexa HOK
Contita https://m.edsoo.ru/ff0af044
19 Pemenne 3agau mo teme "Cuja TSDKECTH B bubnuoreka [JOK
3aKOH BCEMHUPHOIO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
20 IIepBas kocMHuUeckast CKOPOCTb. bubnunoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
21 Cuna ynpyrocrtu. 3akoH ['yka ES&HZI;T:;iES/I; 0aeca2
22 Pemenue 3agau no reme «Cuita ynpyroctu»
23 JlaGopaTopnas pabora Ne2 «Omnpenenenue bubnuoreka [IOK
YKECTKOCTH IPYKUHBI» https://m.edsoo.ru/ffOaee28
24 Cuna TpeHusi: cujla TPEHUSI CKOJIbKEHUS, CUJIa bubnmnoreka [JOK
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TpEeHUs NOKOs1, APYTUE BUABI TPCHUS.

https://m.edsoo.ru/ff0af738

25 Pemenue 3agau mo reme «Cuiia TpeHUsD bubmorexa [TOK
https://m.edsoo.ru/ff0afa26
Pemenue 3agau o reme "3akonsl HeroToHA. bu6mmoreka [IOK

26
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
PaBHOBecHe MarepuabHOW TOUKH.

97 AOcomtoTHO TBEpAOE Teno. PaBHOBecHe bubnnorexa [JOK
TBEPIOTO TeJIA € 3aKPEIUIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpaieHuss. MoMeHT cwibl. LleHTp TsbkecTn

28 Bunel paBHOBECHS Te.

29 Pemenne 3agau o teme "MOMEHT CHIIBL. bu6mmoreka [IOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
Nmnynec tena. M3menenne umiyiibca.

30 Nmnynec cuibl. 3aKOH COXpaHEHUS bubnnorexa [JOK
UMIYyJbca. YIPYroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMOICIICTBUE
Pemenue 3agau no teme "3akoH COXpaHEHUS bubmuoreka [JOK

31
nMmIynbca' https://m.edsoo.ru/ff0b096c

32 PeaxkTuBHOE IBIKEHUE.

bubmuoreka [JOK

33 Mexanuveckast paboTa U MOIITHOCTh htts://m.edsoo. ru/f0b0ag4

34 PaGota cuibl TSHKECTH, CHITBI YIIPYTOCTH U bubnunoreka [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Cs3b sHeprun 1 paboTsl. [loTeHmanpHas

35 SHEPrus TeJa, HOJHATOrO HaJl TOBEPXHOCTHIO
3emud. [loTeHUIManbHast SHEPTHS CHKATOU
MPY>KUHBI.

36 Kunernueckas sneprus. Teopema o bu6nuorexa [IOK
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KMHETUYECKOM SHEPrUU

https://m.edsoo.ru/ff0b0c32

37 3aKOH COXpaHEHUs SHEPTUN B MEXaHUKE

38 Pemrenue 3agau o reme «3aKOH COXpaHEHUS bubnuorexa [JOK
SHEPIUU B MEXAHUKE https://m.edsoo.ru/ff0b12fe

39 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME bu6mmoreka [IOK
«B3aumonelictBue Ten. 3aKOHBI COXpAaHEHUS https://m.edsoo.ru/ff0b0408
KonTponbHas paboTa no teme

40 "MexaHndeckoe aBrKeHne. B3anmonencreue bubmmorexa LHOK

. https://m.edsoo.ru/ff0b06ec
Ten
KomnebaTenpHoe ABHKEHUE.

41 MareMaTnyecknii 1 NpyKMHHBIM MAsITHUKH. bubnnorexa [JOK
[IpeBpanienue s3HEprun Mpu MEXaHUYECKNX https://m.edsoo.ru/ff0b1858
KoJieOaHusAX

42 OcHOBHBIE XapaKTEPUCTUKH KOJICOAHMIA: bubnnorexa [JOK
MEepUO/I, YaCTOTa, aMILJIUTY/IA. https://m.edsoo.ru/ff0b1858
JlaGopaTtopHnas pabora Ne3 «Omnpezenenue

43 4aCTOTHI U TIEPHOJIa KOJIeOaHM i bubmorexa [IOK

https://m.edsoo.ru/ffOblaec
MaTeMaTH4YeCKOr0 MasTHUKa

44 I"apmoHnueckue KosieOaHus.

45 3aryxatomue Kosebanus. BeinyxieHHbIe bubnuoreka [IOK
Kojebanus. Pezonanc https://m.edsoo.ru/ff0b20f0

46 Pemenue 3a1a4y Ha BBIYMCIIEHUE TIEPUO/A,

YaCcTOTHI U aMIUIUTY bl KOJICOaHMIA
Mexanuueckue BoaHbl. CBOICTBa

47 MexaHu4eckux BoJH. [IpogonbHbie n bubnmnorexa [JOK
IIOIIepeYHbIE BOIHBL. MeXaHU4eCKUE BOIHBI B https://m.edsoo.ru/ffOb21fe
TBEPAOM TENE, CEUCMUYECKUE BOJIHBI.

48 JUIMHa BOJIHBI U CKOPOCTB €€
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pacnpoCTpaHeHHUSI.

49 3Byk. MUH}pa3ByK U yIbTpa3ByK.
50 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC
o1 Pacnipoctpanenue 3Byka. buomiorexa LIOK
https://m.edsoo.ru/ff0b23ca
59 Pemenue 3a1a4y Ha TeMy «/{711HA BOJHBIL.
3ByK»
53 OTtpakeHue 3ByKa
54 [ToaroToBka K KOHTPOJILHOU paboTe MO TeMe bubnnoreka [JOK
"Mexannueckne KoeOaHus U BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KonTtponbHas padoTa no teme
"MexaHnyeckue KoieOaHusi ¥ BOJIHBI"
DJIEKTPOMArHuTHOE MOJIE. bubnnorexa [JOK
56
DJIEKTPOMArHuTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AIIEKTPOMATrHUTHBIX BOJH
[Ikana 37eKTpOMarHUTHBIX BOJIH.
58 Hcnonib30BaHME IEKTPOMArHUTHBIX BOJH brbmmorexa [JOK
i https://m.edsoo.ru/ff0b2fe6
Ui COTOBOM CBSI3U
59 Pemenue 3a1ay Ha onpeesieHne YacTOThl U
JUIMHBI 3JIEKTPOMArHUTHOM BOJTHBI
60 DneKTpoMarHuTHasi Ipupoja CBeTa. bubnnorexa [JOK
CkopocTts cBeta. BonHOBBIE CBOIICTBA CBETa https://m.edsoo.ru/ff0b31d0
Ypok-koH(pepeHLus o Teme
61 «OIIEKTPOMAarHUTHOE T0JIE U
3JIEKTPOMArHUTHBIE BOJHBD)
62 JlyueBas monens cBeta. MicTouHukH cBerta. bu6nuorexa [IOK

[IpsimosmHENTHOE pacIpoCTpaHEHHUE CBETA.

https://m.edsoo.ru/ff0b3658
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3armenus Connua u JlyHsl

63 OTtpaxxeHue cBeTa. 3aKOH OTPAKCHHSI CBETA. brbmmorexa LOK
https://m.edsoo.ru/ff0b38c4
64 [Timockoe 3epkaino. Pemenue 3agau Ha
MIPUMECHCHHE 3aKOHA OTPAKCHHS CBETA
[Ipenomienue cBera. 3aKOH MPETOMIICHUS bubnnorexa [JOK
65
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpAKEHNE CBETA.
66 chonw%ﬁie HOHHOFIZ) BHYTPEHHETO brbmmorexa [OK
https://m.edsoo.ru/ff0b3c5¢c
OTpPaXCHHSI B ONITHYECKUX CBETOBOIaX
JlabopaTtopnas pabota Ne4 "UccnenoBanue
67 3aBHCHMOCTH yIJIa MPEJIOMIICHHS CBETOBOTO
Jiyda OT yIJia naJicHus Ha TpPaHuIle "BO3TyX-
crekao""
68 Pemenue 3aga4 Ha OTpakeHUE U
MpesIoMIIEHHE CBETa
69 JIunza. Xop ydelt B inH3e. OnTuyeckas bubnunoreka [JOK
CuJia JINH3bI https://m.edsoo.ru/ffOb3f2c
. bu6mmoreka [IOK
70 [TocTpoenne n3o0pakeHUH B JIMH3AX htts://m.edsoo.ru/ffobA4da
Jlaboparopnas pabota Ne5 "Onpenenenue
71 (OKYCHOTO pacCcTOSTHUS M ONTHYECKOM CHIIBI bubnnorexa [JOK
coOuparomeii TuH3bI". Pemienue 3aga4 mo https://m.edsoo.ru/ff0b4206
Teme «JIuHza»
79 OnTuueckas cuctema goroanmnapara, bubnmnorexa [JOK
MHKPOCKOIIA U TEJIECKOIIA. https://m.edsoo.ru/ff0cOa7e
73 ['na3 kak ontuyeckasi cuctema. 3peHue. bubnmnoreka [JOK

BJ'II/I30pyKOCTL " JAJIbHO30PKOCTh.

https://m.edsoo.ru/ff0b4684
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Paznoxenne 6enoro cBera B ciekTp. OIbITHI

74 Hrerotona. CinoxkeHue CrieKTpaabHbIX IBETOB. bubmorexa LIOK
Jlucnepens cseta https://m.edsoo.ru/ff0c0f4c
75 [ToaroToBka K KOHTPOJIBLHOU paboTe MO TEME
«CBEeTOBBIC SIBJICHUS
76 KonTponbHas pabora no teme «CBeTOBbIE
SIBJICHUSI
77 PannoaktuBHOCTh M €€ Bubl. Anbda, 6eTa- u bu6mmoreka [IOK
raMma-u3JIydeHus. https://m.edsoo.ru/ff0c12a8
78 OmeiTer Pesepdopaa v mraneTapHast MOJIETb
aToma.
79 [Toctrynatel bopa. Moaens atoma bopa
80 Hcnyckanne u morJIONeHHE CBETa aTOMOM. bubnnorexa [JOK
KBantsl. JIuHeiuaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
81 S nepHbie peakuuu. 3aKOHbI COXPaHEHUS bubnnorexa [JOK
3apsJ0BOTO U MacCOBOTO UHCEI https://m.edsoo.ru/ff0c1c58
82 [Tepuoa momypacnazna
83 DKcrepuMEHTAIbHBIE METOIbI UCCIIEOBAHUS
YacTHIl
84 OTKpbITHE TPOTOHA U HEUTPOHA
85 Crpoenue atomHoro siapa. Hykiionnas bubnunoreka [JOK
MOJIENb https://m.edsoo.ru/ffOc18ac
86 PannoaktuBHbIe npeBpanienus. M30Tomnsl BH6J_IH0TeKa HOK
https://m.edsoo.ru/ff0clal4
g7 Pemrenue 3agau o reme: "PannoakTuBHbIE bubnmnorexa [JOK
npespameHus” https://m.edsoo.ru/ffOclb4a
88 DHeprusi CB3U aTOMHBIX sifiep. CBsi3b Macchl bubnmnoreka [JOK

" SHCPIruun

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

Pemenue 3agau o reme "SAnepusie peakun'

PeaKIII/II/I CHUHTE3a U ACJICHUSA AOCP.

bu6mmoreka [IOK

90
Ucrounuku sueprun CoJiHa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Snepnas sHepreTuka. Jlencreus

91 PaJMOaKTUBHBIX U3ITyICHUH HA KUBBIC
OpTraHU3MBI

92 [ToarotoBka K KOHTPOJIBHOU paboTe MO TEME bubnnorexa [JOK
"KBaHTOBBIC SBICHUS" https://m.edsoo.ru/ff0c223e

93 KonTponsHas paborta no teme "KBaHTOBbIE
SIBIICHUS"

94 [ToBTOpenue, o606meHue. JlaboparopHbie bubnuorexa [JOK
paboTsl o Kypcy "B3aumoneiictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o6menue. Pemenne

95 ACUETHBIX M KaU€CTBEHHBIX 33]1a4 [0 TeMe bubmmorexa LIOK
? " 8 https://m.edsoo.ru/ff0c2572

TeroBbie MPOLECCHI
[ToBTOpeHue, o6o6meHue. Pemenue

96 ACUETHBIX M KaUeCTBEHHBIX 33]1a4 10 TeMe bubmmorexa LIOK
p N a https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBsIX aBurarencii”

[ToBTOpeHue, 0600mIeHNe. Pemenue

97 ACUETHBIX M KaU€CTBEHHBIX 33]1a4 10 TeMe bubmmorexa [JOK

}? " https://m.edsoo.ru/ff0c2b30
KIIJl anexTpoycTaHOBOK

08 [ToBTOpenue, 0606mIeHNe. JlTabopaTopHbIe bubmuoreka [JOK
paboTsl o Kypcy "CBeToBbI€ ABICHUS" https://m.edsoo.ru/ff0c2c52

99 IToBTOpenue, o6oOmenue. Pabora ¢ Tekcramu bubnuoreka [IOK
110 TeMe "3aKOHBI COXPAaHEHHs] B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a

100 IToBTOpenue, o6o0menue. Pabora ¢ Tekcramu bubnuoreka [IOK
o teme "KonebaHus v BOJHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Pabota ¢ TekcTamu bu6nuoreka [JOK
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o TeMe "CBeTOoBbIE ABIICHUS"

https://m.edsoo.ru/ff0c3044
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» ®usuka: 7-i knacc: 6a30BbIA ypoBeHb: yueOHuK, 7 kiacc/ [lepoimkun .M., FIBanoB

AWM., Akmonepnoe obmmectBo «M3marenscTBo «IIpocBenienney

» Gusuka: 8-i kacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [lepeimkun W. M., UBaHoB A.

W., AxkimonepHoe obuiectBo «M3aarensctBo «IIpocBerenne»

» ®uzuka, 9 xknace/ [epoimkun A.B., I'ytauk E.M., O611ecTBO ¢ orpaHiueHHOM

O0TBETCTBEHHOCTHIO «[[PODA»; Axumoneproe obmectBo «M3aarensctBo «IIpocBemnieHne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

KonTtponbHbIe 1 camocTosiTeNbHBIE PaboThl, ['pomitea, 2020,
Tecte mo ¢pusuke. 9xi. k yu. [lepeimkuna ['pomiea 2017

Jlykamuk B.U. CoopHuk 3a1a4 o ¢usmke. 7 — 9 kiacchl: mocobue il yJarmmuxcs
obmeoOpa3oBart. yupexaeHuii / B.W. Jlykamuk, E.B. iBanoBa. — M.: [IpocBemienue,

KoHnTponbHbIe 1 caMoCcTOsATENbHBIE pabOThI MO (u3MKe. 7 Kilacc: K yueOHuky A.B.
[Tepbimkuna «Pusuka. 7 Kiaccy.

[Tepeimkun A.B. COopHuK 3ama4 1o ¢usuke: 7 — 9 KiI.: K yueOHnKam A.B.
[Tepwrmkuna u ap. «dusuka. 7 kinacey, «dusuka. 8§ ki, «dusnka. 9 kmace» / A.B.
[Tepbiikun; coct. I'.A. JIonnoBa. — M.: 31atenbCTBO «DK3aMEH».

YmakoB M.A. ®usnka. 7 Kj1acc: TIaKTHYECKUE KapTOuKKu-3amanus / M.A. Viakos,
K.M. YmakoB — M.: [Ipoda, 2010. — (Jugaktruueckue maTepuaibl)

Ypoku (HU3UKH ¢ UCTIOIB30BaHUEM HH(POPMAIIMOHHBIX TEXHOJOTHHA. 7 — 11 Kiacchl.
Metoaudeckoe mocooue ¢ 3IEeKTPOHHBIM NpuiiokenueM / 3.B. Anekcanaposa u ap. —
M.: UznarensctBO «I'MOOYCH

Tectrl no ¢usuke. 7 knace: k yaeOHuky A.B. [lepbiukuna «Puzuka. 7 kiiacey.
®I'OC (x HoBOMY yuebHUKY)/A.B. UeboTapesa. — 12-e u3z., nepepabd. U non. — M.:
UznarensctBo «IK3aMeny», 2017. — 176 c.

Tectrl no ¢usuke. 8 knace: k yaueOHuky A.B. [lepoiukuna «Puzuka. 8 ki»/A.B.
YeboTapeBa. — M.: 3naTenbcTBO «IK3aMEHY.

I'pomueBa O.U. KoHTposibHBIE 1 caMOCTOSITEIbHBIE Pa0OTHI 10 (pr3MKe. 8 Kiacc: K
yuebnuky A.B. Ileprimkuna «®@usuka. 8 kimacey. @I'OC/ O.U. I'pomueBa. — 7-e U3 1.,
nepepad. U gom. — M.: M3natenscTBO «IK3aMEHY.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET

Enunas xosutekiust LIOP. Tpenmernas komekuus «®usukay http://school-
collection.edu.ru/collection

EcrectBenHo-HayuHble dKcriepuMeHThl — @usuka: Kosmekuus Poccuiickoro
o0rreoOpaszoBarenbpHOro mopraia http://experiment.edu.ru

OtkpoiThi# KOJUIeK: Dusnka http://www.physics.ru

DJIeMeHThI: IOMY/ISIPHBIN caiiT 0 GpyHIaMeHTaNbHOM Hayke http://www.elementy.ru

Bgenenue B HanoTexHonoruu http://nano-edu.ulsu.ru

BupTtyanbabiii GoH ecTeCTBEHHO-HAayYHBIX U HAYYHO-TEXHUYECKUX 2P (PEKTOB
«OddexruBHas pusukay http://www.effects.ru

I'azera «®usuka» Uznarensckoro goma «IlepBoe centsops» http://fiz.1september.ru

Jlabopatopus o0y4uenus ¢pusuku u acrponomun MICMO PAO http://physics.ioso.ru

Jlaypeatbl HOOeNEBCKOM peMuu 1o ¢usuke http://n-t.ru/nl/fz

Marepuansl kadeapsl oomieit puzuku MI'Y um. M.B. JlomoHocoBa: yueOHbIE
nmocooust, PU3NIECKUH MPAKTHKYM, BUICO- U KOMITBIOTEPHBIC IEMOHCTPALIUU
http://genphys.phys.msu.ru

Mup busuku: 1eMoHCTpanuu GU3HUECKUX dKcrepumenToB http://demo.home.nov.ru

O6pazosarenpHbiec MaTepualsl o ¢puzuke DTU um. A.O. Modde
http://edu.ioffe.ru/edu

OmnnaitH-peoOpazoBaresb equHUI u3mMepenus http://www.decoder.ru

ITopran ecrecTtBeHHbIX Hayk: @u3uka http://www.e-science.ru/physics

ITpoext AFPortal.ru: actpodusudeckuii moprain http://www.afportal.ru

ITpoext «Bces dusuka» http://www.fizika.asvu.ru

Pemenus 3a1au u3 yaeOHUKOB 1o ¢usuke http://www.irodov.nm.ru

CaMoTecTrpoBaHHe MIKOJIBHUKOB 7-11 K1accoB M aOUTYPHEHTOB 10 (PU3UKE
http://barsic.spbu.ru/www/tests

TepmouHaMuKa: AIEKTPOHHBIN yueOHUK 10 dusuke http://fn.bmstu.ru/phys/bib/I-
NET

Vpoku o MonekyisipHoit pusuke http://marklv.narod.ru/mkt

dusukam — mpernoaBaTensM u cTyaeHtam http://teachmen.csu.ru

®dusuka B anumanuax http://physics.nad.ru

dwusuka B npe3eHrausax http://presfiz.narod.ru

dusuka Bokpyr Hac http://physics03.narod.ru

dusuka s Beex: 3amaum no gusuke ¢ pemienusmu http://fizzzika.narod.ru
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dwusuka.py: CallT i yyamuxcs U npenoaasaresiel ¢pusuku http://www.fizika.ru

dusukoMmIl: B MOMOIIb HaYnHatomemy ¢usuky http://physicomp.lipetsk.ru

Snepnas ¢pusuka B Uatepuere http://nuclphys.sinp.msu.ru

Bcepoccuiickas onuMnuaga MKOJILHUKOB 10 Gusuke http:/phys.rusolymp.ru

OTKpBIThIC HHTEPHET-0IMMIIHAIBI TI0 (husuke http://barsic.spbu.ru/olymp

https://interneturok.ru/ - Ypoku mkoapHOM porpamMMbl (BHIEO, KOHCIIEKTBI, TECTHI,
TpPEHAXKEPHI)

https://videouroki.net/blog/ - Buneoypoku B UHTEpHET — CaWT ISl yUUTEICH
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