MVYHULIUITAJIBHOE ABTOHOMHOE OBIIIEOBPA30OBATEJIBHOE
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IPUHATO YTBEPKJIEHO
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OcHoBHOTO 00111eT0 00pa30BaHMs

PABOYAS ITIPOTPAMMA
yueOHOro npeamera «Dusuka

U1 oOyJaromuxcs 7-9 KiaccoB

ExarepunOypr 2024



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTelIbHOM MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYarouuxcsi M OpPraHu3alyi0 H3y4eHUs
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduThIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAIPEMETHBIM pe3yJibTaTaM 00y4eHHUS, a TaKkKe
MEXKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no usuke ycraHaBIMBaEeT paclpeiesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
M3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPXKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXCs.

[Iporpamma mo ¢usuke paszpaboraHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt mMporpaMMbl IO Y4EOHOMY TPEIMETY .

®uzrka SBISIETCS CHUCTEMOOOPA3yIOIIMM [JIsl  €CTECTBEHHO-HAay4YHBIX
y4eOHBIX PEIMETOB, MMOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
U SBIICHWM, H3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpadgueii, BHOCHUT BKJAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MM,
MPENIOCTaBsieT HamOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METoja
MO3HAHUS, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 riaBHBIX 3a7a4 (PU3MUecKoro oO0pa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TI'PAMOTHOCTH H
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoJaracT OBJIAJICHHUE
CICAYIOIIMMH KOMIIETCHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTeCTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS;

e HHTEPOPETUPOBATH  JIAHHBIE U HUCIOJL30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl OJTy4EeHHs BBIBOJIOB.

[lenmn wusyueHus ¢GU3MKKM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHusi ydeObHoro mpenvera «Duszmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yommx
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OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHON pElICHUEM
Komnernn Munucrepcersa npoceienust Poccuiickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3uKU:

npuoOpeTeHNe HWHTEpeca M CTpPEeMIICHHS OOydYaroumxcsi K HaydyHOMY
W3YUYCHHUIO TPUPOIbI, PA3BUTHE WX HHTEIUNICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ/I€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUN O pOJu (DU3UKHU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (hDM3UKOM, MOJTOTOBKA K
JaabHeWIleMy 00Oy4YeHHUIO B 3TOM HAMpPaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOIO
oO1ero o0pa3oBanusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

npuoOpeTeHue 3HAHUM O  JUCKPETHOM CTPOCHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSICHATH (U3UUECKHUE SBICHHS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PacUYETHBIX 3alad ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh MIPUPOHBIC SBICHUS U BBITIOJHSATH OTIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAaHHS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAEepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHHSIX (DU3UICCKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B 8
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEZENIO).



[Ipennaraemslii B mporpamMmMe no (pu3HKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAa0OT W OMBITOB C YYETOM HMHIMBUIYAIBHBIX OCOOEHHOCTEN
o0yyaromuxcs, CHUcKa SKCIEePUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIaPCTBEHHOT0 SK3aMeHa 10 (U3UKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SBneHus npuponabl. PuU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckne BenuuyuHbL. M3Mepenne Qu3nmdeckux BenuuyuH. DU3NYECKUE
npuoopsl. [TorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usnka u Jpyrue €cTeCTBEHHbIE HAyKd HU3Yy4alOT IPUPOAY.
EcTecTBeHHO-HAay4YHbI METOJ| TO3HAHMA: HAOIIOACHHWE, NMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HabOmogaeMoro apieHus. Onurcanne (pU3NUECKUX SIBICHUN C TIOMOIIBIO MOJEIIEH.

Jemoncmpayuu.
1. MexaHU4YeCKHE, TEIJIOBBIC, OJJICKTPUYECKHUE, MArHUTHBIE, CBETOBBIC
SIBJICHUSI.

2. @usnyeckue NpUOOPHI U MPOLEaypa MPSMBIX U3MEPEHUN aHAIOTOBBIM U
1U(POBBIM NPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue 1EHbI IeTICHUs IKaJIbl U3MEPUTEILHOTO Tprbdopa.
N3mepenue pacCTOsIHUN.
N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.
Onpenenenue pa3MepoB MalbIX TEN.
N3mepenue Ttemmeparypbl MpU HOMOLIM KMAKOCTHOIO TEPMOMETpa HU
JlaTYUKA TEMIIEPATYPHI.
6. IIpoBenenue uccienoBaHus IO NPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJETA
iapuka, MymeHHOTr0 FOpU30HTAILHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
MyCKa.
Paznen 2. IlepBoHayajibHbIe CBe€HUS 0 CTPOEHUM BelllecTBa.
CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.
JBmxenne wyactuil BemecTBa. CBS3b CKOPOCTH ABMXKEHHUS YaCTHUI[ C
temrnepaTtypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3aumonelicTBue vacTuil
BEIIECTBA: ITPUTSLKEHNE U OTTAIIKUBAHHE.

o R~

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpauuu.

1. HaOmionenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysum.
3. HaOmronenune  sABieHHN,  OOBACHSIONIMXCS ~ MPUTSIKEHUEM  WIIHU
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuameTpa aroMa METOAOM PsIoB (C  HCIIOJIb30BAaHUEM

dboTorpadwuii).

2. OnbIThI IO HAOJIOICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO JEHCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JBUKEHUS.

SBnenue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IUHULE
00BéMa BellecTBa.

Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTd. Cuila TshKecTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Crnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomercTByromas cui. Cuina TpeHUS.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOsl. TpeHue B IpUPOE U TEXHUKE.

Hemoncmpauuu.

Habroienue MexaHu4eckoro JBUKEHHs Tejla.

N3mepenne cKOpOCTH NPSMOJIUHENHOTO JABHKECHHUS.

HabGnronenue siBeHUS] HHEPLIMH.

Habnronenne n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBHIO TEIL.

CrnoxeHue CHJI, HalPaBJICHHBIX 110 OJHON IIPSIMOIA.

ﬂaﬁopamopubte pabomul u onvimol.

1. OmpenenieHre CKOPOCTH PAaBHOMEPHOIO JIBUKEHHUA (IIapuKa B JKHUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OrmpeneneHue cpeaHEll CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa IO
HAKJIOHHOM ITUIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OmnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (Iedopmanun)
NPYKUHBI OT IPUIOKEHHOU CHJIBI.

SINS EE AN

5. OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIbI TPEHUS CKOJBKEHHS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.
Paznea 4. /laBiieHue TBEPABIX TeJl, ) KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TriayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmocepHoe naBienue. [IpuuuHBI CyIIeCTBOBAaHUS
BO3MyIIHONW 000s0ouku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepHOTO TaBJICHHUS.

JelicTBue XKUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnudeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAKHUBAIOIIEN CHIIBI BECY BEITCCHEHHOW JKHIKOCTH.
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8. YcIioBuE IUIaBaHUS TEN: IUIABAHWE WJIA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIICHHUS TJIOTHOCTEMN TeJla U JKUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMaA MOTPYKEHHON B
JKUJIKOCTh YacTH Teja.

2. OnpeneneHue  BBITAJKUBAIOIICW  CHJIBI, JCWCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIECH HA TEJO
B JKMJIKOCTH, OT MAcCChI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
JKUJIKOCTh YaCTH TeJla U OT IUIOTHOCTH >KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WM KOHCTPYMPOBAHHUE JIOAKH H
OIIpEIeNIEHUE €€ TPYy30MOABEMHOCTH.

Pa3zgea S. PaGoTra nu MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTeic MexaHW3MBI: pbIUar, OJOK, HAKJIOHHAS IIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTnueckas H NOTEHIUAIbHAs 3HEPIHUS.
[IpeBpalieHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS NP PAaBHOMEPHOM JBUKEHHUM TeEa

110 TOPU30HTAJIBHON MIOBEPXHOCTH.
2. HMccrnenoBaHue yclioBUI paBHOBECHUS pblyara.
3. Usmepenue KII/I HaKITOHHOM IIJIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KJIACC

Pa3znen 6. TermioBble siBJICHHS.

OCHOBHBIE TIOJOKEHUSI MOJIEKYJIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH.

Monenu TBEPAOro, SKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmnueckue u amopdusie Tena. OObsCHEHWE CBOWMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYJISIPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TemIOBOE pacClIMpEHUE U CKaTHE.

Temmneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS
yactull. Buytpennsss sHeprus. CnocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPILICHUE paboThI. Bunp TEIUIONEepEeAaUm:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3JIyUYCHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konHjaeHcaiusa. HMcnmapenue. Kumnenue. YiaenpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpPHOro
JIaBJICHUS.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ termoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTa OKPYKAIOIIEN CPEJIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.



Hab6mronenne OpOyHOBCKOTO JIBHIKCHUS.

Hab6mronenune nuddysun.

HaOnronenue siBeHUid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.

Habnrogenue TemioBoro pacuupeHus Tem.

W3meHenue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU

OXJIAXKICHUMU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buasl Tertonepenaym.

OxJtaXkJIeHue TpU COBEPIICHUH pabOTHI.

9. HarpeBanue 1ipu coBepiiieHur pabOThl BHEIIIHUMH CHIIAMHU.

10. CpaBHEHHE TETUNIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

11. HaOmronenue kumneHusl.

12. HaGnroieHre mocTOsTHCTBA TeMITEpaTyphl MPH TUIaBICHUH.

13. Mojaenu TEJI0BBIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1. OnbITHI IO OOHAPYKEHUIO AEUCTBUS CHJI MOJIEKYJIIPHOTO MPUTSIKCHUSL.

2. OnbITHI O BRIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WJIU caxapa.

3. OnbITHl MO HAOMIOJACHUIO TEIJIOBOTO PACHIMPEHHS ra3oB, JKUIKOCTEH U
TBEPIBIX TEIL.

4. OmpezeneHue AaBJICHUS BO3yXa B OJTOHE HIITPUIIA.

5. OnbIThl, AEMOHCTPHUPYIOLIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00BbEMa M HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IIpoBepka rumore3sl JMHEHHON 3aBUCUMOCTH JIJTHHBI CTOJIOMKA KUIAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaGmionenve wu3MeHEHUs BHYTPEHHEM OJHEpPruM Tejla B pe3yjbTare

o~ w0bdp =
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Terionepeaayn U paboThl BHEIIHUX CHUJI.
8. HccnenoBaHue sBJICHUS TEINIOOOMEHA TIPH CMENIMBAHUHM XOJOJHOW U
ropst4er BOJIBL.
9. OmnpeneneHrue  KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOrO BOJAOW  MpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHIPOM.
10. OnipeneneHme yaeabHON TeTIOEMKOCTH BEILIECTBA.
11. UccnenoBanue npouecca ncnapeHus.
12. OnpeneneHI/Ie OTHOCHUTEIBHON BJIQYKHOCTH BO3yXa.
13. Onpenenenue yeabHOM TeIIOTHI IIaBJICHUS JIbJA.
Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.
OnekTpuzanus Tel. J[Ba poaa 3ieKTpUyYecKuX 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYHEPHO3UIIUN IIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpOBOJNHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYILIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA HSIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUCCKHUI TOK B KUJIKOCTIX U razax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUUECKOE  HAMNpPSKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. YICIBHOE COMPOTHUBJIECHUE BellecTBAa. 3akoH Oma
o ydactka uend. [locnegoBarenbHOe W mapajuieIbHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUuYecKoro Toka. 3akoH JDxoyns—JleHia.
DneKTpudecKre enu U MOTPEOUTENH IICKTPUIECKO sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HA4€HUE JJISl KU3HU Ha 3eMlie.
Oneir  Opcrena. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMonb30BaHWE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAYKUMH. [IpaBuno Jlenna.

DNeKTporeHepaTop. Crioco6bl MOy YEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMY Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Jemoncmpayuu.

DJeKTpU3aLus TeJl.

JIBa pozia 3JIEKTpUUYECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DIJIEKTPOCTATHYECKAS UHAYKIIUSL.

3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJI0B.
[TpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKYN TOCTOSIHHOTO TOKA.

9. JleWCTBHUS DJIEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKUN TOK B KUJIKOCTH.

11. ["'a30BbI1l pa3psa.

12. I3MepeHne CUIIbl TOKa aMIIepMETPOM.

© N oo R~ D

13. I3mepeHune 2JIeKTpUIEeCKOro HaNpsKEHUsI BOJIBTMETPOM.
14. PeocTar 1 mara3suH COIPOTUBIICHUN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaennpoBaHrue HEBO3MOXKHOCTH PA3CICHUS ITOJIOCOB MATHUTA.
MoaenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

1.

AR

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHUIO JJEKTPU3ALMUA TeJl HHAYKIUEH U mpH
CONPUKOCHOBEHUH.

HccnenoBanne JEUMCTBUSA DJIEKTPUYECKOIO IIOJISI HA IPOBOJHUKHA U
JTVAJIEKTPUKHU.

C6opka u poBepka padOoThI JIEKTPUUECKOH LIETTH MOCTOSTHHOTO TOKA.
W3mepenne U peryaupoBaHue CHIIbI TOKA.

N3mepeHne n peryJmpoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYILIETO 4YEpe3 pPE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh JIEKTPUYECKOTO
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IONEPEYHOIO
CEUYEHUs U MaTepHaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUM IPU  MOCJIEN0BATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa INPU NapaJyIEIbHOM COEIWHEHUN
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HalpsHKEHUs Ha HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBHS TIOCTOSIHHBIX MarHUTOB.
WN3yyeHne MarHMTHOrO IOJISI  IOCTOSIHHBIX ~MAarHUTOB P HX
00BbEeIMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeCTBUS DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
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17. OnbITBI, JIEMOHCTPHUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aMMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. I3ydeHue neiCcTBUS MAarHUTHOT'O 1071 HA IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue paboThl 3JEKTPOJBUTATEIS.

20. Usmepenue KII/I anekTpoaBUraTenbHON yCTAHOBKH.

21.OnbITBI 1O MCCJENOBAHUIO SIBJIEHUS SJEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KITACC

Pa3znen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHUS. PaBHOMEpHOE NPSAMOJIMHEWHOE
nBrkeHue. HepaBHoMmepHOe mpsiMonnHENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJMHENHHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKPY>KHOCTH. Ilepwon u yacrota oOparieHus.
JInnerHasa u yrioBasi CKOpocTHU. LIeHTpoCTpeMHUTEIIBHOE YCKOPEHHUE.

[IepBbiii 3axk0H HptoToHa. Bropoii 3akoH Hetotona. Tpernit 3akon HeroToHa.
[IpyHIMN Cyneprno3uuuy CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue martepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Tejo. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTw.

Nmvnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMIyJbca. PeakTuBHOE NBUKEHUE.

Mexanuueckass paboTra ¥ MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTroOCTH,
TpeHusi. CBs3b dHEpruM U padoThl. [loTeHIInanbHas YHEPTUS Tela, MOJHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [lO0TeHIIManbpHas SHEPrUs CKAaToU NpyKuHbl. Knnetnueckas
sHeprus. Teopema 0 KMHETUYECKOW DHEPTHM. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HalOmroneHne MeXaHW4eCcKOoro JABMIKEHHUS Tela OTHOCUTEIBHO Pa3HBIX Tell

OTCYETA.
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8.

9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIIKEHUS OJHOTO M TOTO XK€ Tema
OTHOCHTEJIHLHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHKEHUS.
HccnenoBanre npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaGmronenue aBrKeHUsI Teia Mo OKPYKHOCTH.

HabnroneHnne MexaHnIeCKuX SBICHHUM, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpum €€ paBHOMEPHOM W YCKOPCHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Teja M JICUCTBYIOIICH Ha HETro
CHJIBI.

HabGnroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEJI.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMITyabca pu B3aUMOJECHCTBUH TEII.

[IpeobpazoBaHus IHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUM.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPH CBOOOTHOM Ia/ICHUH.
CoxpaHeHre MEXaHUYECKOM dHEPTUH TIPH JBIKCHUH Teja MO/ ICHCTBUEM
TIPY’KUHEI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Jyuisi pasroHa W JaJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEHKKH.

OmpenencHue CpeaHE CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHMKEHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHMsI Tejda TMPU PABHOYCKOPEHHOM JIBUKEHUM TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPHU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCSTCS Kak psi HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGUIIEHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.
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10. OnpenenieHne  pabOThl  CUJIBI  YHIPYTOCTH HPU  NOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U IMOJABUAKHOTO OJIOKOB.

11. I3y4ueHue 3aKk0Ha COXpaHEHUS SHEPTHMU.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTy1a. MaTteMaTnyecKuil U NpYKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUU MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosibHble WM
IIOIIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
Mexanndeckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka M BblcoTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue kojeOaHui Tea IO IEWCTBUEM CHIBI TIKECTH U CHJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHM PE30OHAHC.

JIaﬁopamopubze pabomul u onvimeol.

1. OmnpeneneHue 4YacTOoThl W IepuoJa KojeOaHMH MaTeMaTH4ecKOro
MasTHHKA.

® oA LN

2. OmpeneneHue 4aCTOThI U MEepUOa KoJaeOaHU! MPY>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH MEPHOIa KOJIEOAHHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIEPHOJIa KOJICOaHUH MPYKUHHOT'O MasSTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KoJieOaHUN TI'py3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIHE  3aBUCHUMOCTh  TMepuoja  KoJjeOaHwii
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.
7. W3mepenue yckopeHusi CBOOOHOTO TaIeHUS.
Paznen 10. Di1eKTpOMArHUTHOE 0JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
AJeKTpOMarHuTHeIX BOH. Illkama sieKTpomMarHUTHBIX BOJH. Mcmosb3oBaHHe
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETAa.

Jemoncmpayuu.

1. CBoMlCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. N3ydeHue CBOMNCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBbI0 MOOWIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ AIBJICHHUS.

JlyueBas  momenp  cBera.  Mcrounuku ~— cBera.  I[IpsiMosmHEerHOE
pacnpoctpanenue cBera. 3atMeHusa Connua u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. Vcrmonb30BaHME MOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B usmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHKpPOCKONIa M Tejeckoma. [71a3 Kak onTudeckass cuctema. bIHM30pyKoCTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbioToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonMHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenue n300paxxeHu B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xox ydeit B coOuparorieit JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

9. Ilpunuun neictBus Goroanmnapara, MUKPOCKOIA U TEJIECKONA.
10. Moaensp riasa.

11. PaznoskeHue 6e10ro cBeTa B CIEKTD.
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12. Ilomyuenue 0enoro cBeTa Mpu CI0KEHUU CBETa Pa3HbBIX LIBETOB.

Jlabopamopuvie pabomul u onvimol.

1. HMccnenoBanue 3aBUCUMOCTH yIJIa OTPAXEHUsS CBETOBOIO Jyya OT yIJja
[TaICHHUSL.

2. W3yuenue xapakTepucTHK U300pakeHUs MpeIMeTa B IUIOCKOM 3€pKaie.

3. HccnenoBanne 3aBUCHUMOCTH yIUia IPEJIOMIIEHUS CBETOBOTO JIy4ya OT yIJa
MaJCHUS Ha TPAHULIE «BO3YX—CTEKIION.
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4. TlomydyeHue n300paxeHHi C TOMOIIBIO COOMPAIOIIEH JIUH3BI.

5. OmnpeneneHue GOKyCHOTO pacCTOSTHUS U ONTHYECKOW CHJIbI COOMPAIOIIEH
JINH3BI.

6. OMBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIONCHUM 4Yepes
I[BETOBBIC (PUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue v NoriomeHne cBeta aroMoM. KBaHThI. JIMHeETUaThle CEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespamenus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJ0BOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4eHUS U MOTJIOIEHUS.

CnexTpsl pa3aIu4HbIX Ia30B.

CnekTp Boaopoaa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOUTUX U3ITYUCHUH.

. PerucTpanus uzinyyeHust npupoOAHbIX MUHEPAIOB U MPOLYKTOB.
ﬂaﬁopamopubte pabomul u onvimol.

1. HabOnrogeHue CIIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHne TPEKOB: M3MEPEHUE DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. HM3MepeHue paiuoakTUBHOTO (OHA.

IHoBTOPHUTEIBLHO-00001IAO I MOAYJIb.

[ToBTOpUTENHHO--0000IIAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aIuH
u  0000mIeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (U3HMKH, a TAKXKEe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢u3uke I 0O0yyaromuxcs,
BBIOPABIIKX ATOT yUYE€OHBIN MpeMeT.

[Ipr M3ydyeHUn TaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOyudeHus, GopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS

SIS BN
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SIBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Ka4e€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUATBHO ACSTENBHOCTHBIN XapakTep JAaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOy4YallIMecs BBIMONHIIOT 3aJaHusl, B KOTOPBIX UM
npeaiaraeTcs:
Ha OCHOBE TIOJIyYCHHBIX 3HAHWN pacro3HaBaTbh W HAYyYHO OOBICHSTH
dbu3nuecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEe U TTOBCEAHEBHOM JKU3HMU;
UCII0JIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSICHSITh HAy4HbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTU, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILICHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Nzyuenne (u3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

B pesynbrare n3yuenus GuU3NKU HA YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUS

y oOyuaronierocst 0yyT copMHpOBaHbl CICAYIONINE TUYHOCTHBIC PE3yIbTaThl B
JaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— IIPOSIBJICHHE MHTEpPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN

(pu3HUECKON HayKU;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYX/IE€HUU OOIIECTBEHHO 3HAUMMBbIX

U OTUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM

JTOCTUKEHUH (PU3HKY;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B JESITEIBHOCTU

Y4YE€HOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKd: €€ TapMOHUYHOTO

MOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HAaHUE UEHHOCTH (PU3MYECKOW HAayKH Kak MOIIHOTO HHCTPYMEHTa

IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEH

KYJBTYPBI;

— pa3BUTHE HAy4HOH JI0003HATENBHOCTH, MHTEpPEca K MCCIEeN0BATENbCKON

NEeSATENBHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO

0J1aromoJry4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpa3a J>KM3HM B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBuUi OE30MacHOrO IOBEACHUS Ha

TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OpYJIOBaHHWEM B

JOMAIIIHUX yCIIOBUSAX;

— c(hopmMupoBaHHOCTh HaBblKa pedieKCUM, TMpPU3HAHUE CBOETr0 IpaBa Ha

OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE Yy4YacTHE€ B PEIICHHM MPAKTUYECKHX 331ad (B paMKax CEMBH,

o0pa3oBaTENbHOM  OpraHu3alu, TopojJa, Kpas) TEXHOJIOTUYECKON U
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COIMAIbHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUIM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO MPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA TMpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
0o0JIacTH OKpy>Kalollel Ccpeabl, IUIAaHUPOBAHUS TMOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHHWE TJI00ATLHOIO XapakTepa JKOJIOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e §8) amanTanuM K M3MEHSIOIIUMCS YCJIOBHSM COIHAJIbHOM W NPUPOIHOM
cpenabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HUCCIEIOBAHUN U
MPOEKTOB (PU3NUYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX;

e — TIOBBIIICGHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUECKYIO
JESITCIIbHOCTD;

e — TOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POpMYTUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HUZUYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBHHA C YYETOM BIMSHHS Ha OKDPYXAWOIIYIO Cpeny,
BO3MOKHBIX T'JI00aJbHBIX TTOCIICICTBUI.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTe OCBOCHHS TporpamMMbl IO (HU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JCHCTBUS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBnle JJornueckue JelicTBUA:
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BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(ssBNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUSA AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOIOJICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBS3M MPU H3YyUYEHUH (PUINUECKUX
SIBJICHUI U NPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJNB30BAHUEM JEAYKTUBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh FMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYecKOou
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEIIEHMs, BBIOOp Haunbolee
HOJIXOJISIIETO C yUETOM CaMOCTOSTEIbHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnlie ucciienoBarejbcKue 1eMCTBUSA:

MCITI0JIb30BaTh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
IPOBEAEHHOTO HAOJIO/IEHUS, OIIbITA, UCCIIEJOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTAaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh PA3IUYHBIC METObl, THCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEIIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQopMaIUl W WUTIOCTPUPOBATH peIlaeMbie 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMMamMu, HHOU rpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC J1eHCTBHUS:

B XO7Ie OOCYXIEeHUs y4eOHOro Marepuaia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/ladyd U TOJJCpKaHHe
O1aroxeIaTeIbHOCTH OOIICHUS;
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COMOCTAaBIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOOHapyKUBaTh pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJIMYHO NMPEICTABISATh PE3YIbTaThl BHIIOJHEHHOIO (PU3UUYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM U
VUHIUBUIYAIbHOM palOThl MpU PELIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaTh poiH, OOCYKIaThb IpPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBIINIOJIHATHh CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHS.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOMUX
TUTSL penieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBHUAYyaTbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
TpyHIon);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPeIiaracMbie BApUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS]) Pe3yJIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYEeCKOT0 HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU

Ha HAYYHYIO TCMY, IOHUMATb MOTHBbBI, HAMCPCHUA U JIOTUKY APYTOro,
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npuU3HaBaTh CBOE MPaBO Ha OIMMOKY NpU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00ydeHus B 7 KkJacce rpeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (u3MUeckne ¥ XUMHUYECKHUE  SIBICHMUA,
HAOI0/IeHNE, SKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXAHWYECKOE JIB)KEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAeKTOpUs, pPaBHOAECHCTBYIOIIAs
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBiIeHUS (qudQy3us, TEIIOBOE ABMKEHHE YacTHIl BELIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpallleHus, Tepefada JaBiCHUA TBEPABIMU TENaMH, >KUAKOCTIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, MPEBpAILICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;
pacro3HaBaTh TPOSBICHHE HM3YyYEHHBIX (U3MUECKUX SBICHUN B
OKpy’)KaroIllleM MHUpe, B TOM 4YHclie (U3HUECKHE SIBICHUS B TMPUPOIE:
OpUMEpHl ABMXKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B KMBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHs B NPHUPOJE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJIeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJIe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33]auy B yUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
dbu3nyecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYrOCTH, CUJIa TSKECTH, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKas pabdoTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()()UIMEHT TOJE3HOTO [EHUCTBUS MEXaHU3MOB,
KUHETHYECKass M TMOTEHIMalIbHAs 3HEPTus), MPHU OMHCAHWUU IPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEMBIX  BEJIHYMH, UX
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
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XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHMs CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbrdara (0Joka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMi NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIATh MPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTh OObsiICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemat pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YsS 3aKOHBI U
dbopmybl, CBs3BIBaIONIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHaU3a
YCJIOBHSI 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (HU3UUECKUE
BEJIMUMHBI B (DOPMyJbl UM MPOBOAUTH PACUEThl, HaXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
MOJTY4YE€HHON (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TpPH TOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3inyaTh W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaxXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIOMEHUIO (PU3WYECKUX SBICHUW WA
bu3nUecKux CBOMCTB Tel: dbopMyIrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHU, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMUCHIBATh XOJ OMbITa U (POPMYIUPOBATH BHIBO/IBI;

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MACChl Tela,
o0béMa, CHUJBI M TEMIEpaTypbl C HCIOJIB30BAHHEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETMUMHBI OT
JIpPYyrol ¢ HCMHOJb30BAHUEM NPSMBIX HM3MEPEHUH (3aBUCUMOCTU IIYTH
PAaBHOMEpPHO JBWXKYIIETOCSd Tejla OT BPEMEHHM JBUKECHHS TeJla, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHUS TEJl, CUJIbI
YOPYTOCTH OT Y/UTMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CUIBI OT 00BhEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeJIO, YCIOBUI
IJlaBaHus TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
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IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBHITIOJIHATh W3MEPCHHUsI, CIEAys NPEIJIOKCHHOMY IUIaHy, (DUKCHUPOBATH
pe3ynbTaThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMUIl U TpaduKOB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3UYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tela, CHJIA TPEHHUS CKOJBKECHUSA,
JABJICHUE  BO3/yXa, BbITAJKUBAIOUIAs  CWUJa, JIEUCTBYIOIAs  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAD(UIIMEHT IMOJE3HOTO JeHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAysl TMPEIJIOKEHHOW WHCTPYKIMHU: TIpH
BEITIOJITHCHUH HW3MEPEHHH COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBEIYHCIIATH 3HAYCHUE HCKOMOW BEIMYNHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIMHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIUar, MOABMKHBIN W HETIOABMKHBIN OJI0K, HAKJIOHHASI TNTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHUCIE:
MOAIIUITHAKN, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBbIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHAOOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWN B TIOBCEIHEBHOM
XKU3HU 11 obecriedeHus: 6€30MacHOCTH TP OOpalleHu: ¢ MpUOopaMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLlEeH Cpefie;

OCYUIECTBJISATH OTOOpP HCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEFOIINXCS
3HAHMM W TYyTEM CpPaBHCHHUS Pa3IMYHBIX HMCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYMBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh MU BBITIOJHEHUN YUCOHBIX 3aJaHUH HAYYHO--TTOMYJIIPHYIO
JaUTepaTypy  (QHU3MYECKOTO  COACpXaHHs, CIPABOYHBIE MaTEepHAIIbI,
pecypchl cetu MHTEpHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMAIMK (HU3UIECKOTO COJACPKAHUSA, B TOM
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qHclie MyOJWYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3ysbTaTaxX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHUW, MNpPU 3TOM T[PAMOTHO MCHOJb30BATh
U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COMpPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALUEH;

IPU BBIIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpeneniaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 34 BBINOJHEHUEM IUIAHA JEWCTBHUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMNIbI,  BbICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUNTHIBAsI MHCHHE OKPYKAFOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIC TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE MOJIEe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAarHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pPACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MH]TYKIIHS)
MO0 OINUCAHWI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SABJICHUE;

pacmo3HaBaTh TPOSBICHHE HW3YYEHHBIX (U3MUECKUX SIBIICHUNH B
OKpY’XalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUIIPHBIC SBJICHUS B TPUPOJE,
KpUCTAUIBI B mpupoje, uzinydeHue CojiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHUM;

OMMKCHIBATh U3yUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHyTPEHHSSI YHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAs TEIJIOEMKOCTh BEIIECTBA, YyJelbHAs TeEIUIoTa
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IUTaBJICHUS, yJelbHasl TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUUYECKHI 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
($u3HYECKU CMBICT WCIOJIb3YEMbIX BEITUYHMH, 0003HAYEHUS U EIUHHIIBI
(¢u3NYECKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(u3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJISIPHO--KUHETHYECKOU TEOPUU
CTPOEHHMSI BEILECTBA, MPUHLMUII CYNEPHO3ULMH TMOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma a1 ydacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMAaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyallui IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPA: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YEeHHBIX CBOMCTBA (PUBMUECKUX SIBICHHIA,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCJIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelleHHs 3aJauyd, BbBIOMpATh 3aKOHBI U  (POpPMYyIIHI,
HEoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pPAacu€Thl M CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIAHHBIMY;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO PEHIIUTh NpPH MOMOUIU
(GU3MYEeCKUX METOJOB, HCIOJb3ysl ONHCAHWE MCCIEHOBAaHUS, BBIIEIATH
IpOBEpPSIEMOE MPEANOJIOKEHNWE, OLIEHUBAaTh MPABWIBHOCTh MOpPSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJIISPHBIC SIBICHUS], 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYUYCHHH OT I[BETa U3JIy4arolleu (morjaomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,
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BU3yaJM3al[sl MAarHUTHBIX TOJE€H TMOCTOSHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIHPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3[yXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON MOIPEUTHOCTH;
IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUUHBI OT
JIpyrol C HCHOJB30BAaHMEM TMPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTHUBIICHUSI TMPOBOJHWUKA OT €ro JUIMHBI, IUIOMAAH MOIEPEYHOTO
CEUEHUs U YAEJIbHOTO CONPOTUBIICHUS BELIECTBA IPOBOJIHUKA, CUJIBI TOKA,
UAYLIET0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO U IApaUIEIbHOTO  COCAMHEHHH
IPOBOJHUKOB): TUTAHUPOBATh HCCIEOBAHUE, COOUPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, Cilenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTarhl NOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOIUIl U TpadUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

NPOBOANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTHUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIeIysl MPEAO)KEHHOU MHCTPYKLUH, U
BBIUUCIIATh 3HAUEHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETYHK OJJICKTPUUECKON IHEPTHH, DIECKTPOOCBETUTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEeIOXPaHUTENH, JIEKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIONIB3YSl 3HAHMUS O CBOWCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M WU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JABHUraTelb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBJIATh CXEMbI JIIEKTPUUYECKHX
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Heneil ¢ mocae0BaTeNbHBIM U MapalljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIECTIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecnieueHrss 6€30IacHOCTH MpU oOpalleHur ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3[I0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY KAIOILEH Cpee;

OCYUIIECTBJIATh TMOUCK HHPOpMaIMK  (U3UUECKOTO COJEpKaHUs B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCTIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33JaHUIl HAyYHO--TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOrOo COAEpXaHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcesbl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusa UHPOPMALIMU U3 OAHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHCIE€ MyOJUYHO MPEACTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

IOpU BBINOJHEHUN YYEOHBIX IPOEKTOB W HCCIEIOBaHUM (PU3UUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TIpPyNIe B COOTBETCTBUU C
NOCTaBJICHHBIMU 33J]a4aMHM, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaI B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koHiy oOyuenus B 9 kjiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHSTHS: CHUCTeMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, aOCOIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK W YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTallbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;
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pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JIBUIKEHUE 10 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPEIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJOXEHHE CIEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIyYEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SBICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (DU3MUECKUX SIBJIEHUH B
OKpyXarolleM Mupe (B TOM uuciae (PU3MYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOIETOBOIO U PEHTICHOBCKOIO M3JIyYEHHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YEHHUE
NPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUN Ha
OpraHu3M 4eJIoBeKa), MpH ATOM MEPEBOAMTH MPAKTUYECKYIO 3ajayy B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IPU3HAKK) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUYECKHUE SIBICHUS, UCTIOIB3YS
(bu3nueckue BeNWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tela, HWMITYJIbC CHUJIb,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Teda,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KUHETHYECKash SHEPrus, IOJHAs MEXaHW4YecKas »JHeprus,
NEPUOJ U YacToTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIIEHUS CPEABI), IPU OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTHMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
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OPUHLUI CYNEPHO3UIMH CHUJI, NPUHIUIN OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
NP SIIEPHBIX PEaKUusaX, MPU ATOM J1aBaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHAa ¥ 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIIE/ICTBEHHbIE  CBA3U, CTPOUTh OOBsSCHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THble 3aJaud (ONMUparoIIMecs Ha CUcTeMy U3 2-3
YpaBHEHUI), UCHOJbB3Ys 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alHUChIBATh KPaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHbIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOAUTH PACUEThI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
(¢u3NYECKUX METO/IOB, MCIIONb3Yysl ONHCAHHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh NPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUsI HDHEPrHH, 3aBHUCHUMOCTh TEpHUoaa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paxKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMeTa B cOoOMparouiei
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ  ONbITAa U €ro  pe3yJbTaThl,
(dbopMyIIHpOBaTh BHIBOJIBI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpellHee 3HAaYeHUe u3MepseMol BelIMYUHBI ((OKYCHOE pacCTOsSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpA);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
WCTIOJIb30BaHUEM TPSMBIX HM3MEpPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU
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pU PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYeCKOTO0 MAasSTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yIila OTPKEHUS CBETa OT yIJia MaJeHUs W yIia MPEIOMJICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITENIbBHO CcOOupaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJIYYEHHOM  3aBUCHMOCTH
bU3MYeCKUX BETUYHH B BUAC TaOJHIl UM TPAPUKOB, N1€JIaTh BBHIBOIBI IO
pe3yibTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUs], KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas pabdoTa W MOIIHOCTh, YacTOTa M
nepuosil KojeOaHWid MaTeMaTHYeCKOro W TPYKHHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMpArONIe JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIMYMHBI M aHAIM3UPOBATh MOJTYYCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (DHU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJAOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, TUJIAaHETapHash MOJEelb aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETP, JATYMKH TIOJOKCHUS, PACCTOSHUS W YCKOPEHUS, pakKera,
9XOJIOT, OYKH, TMepuckorn, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

UCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUYCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHMUYECKHX IPOIECCOB
IpU PEIICHUH Yy4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKUE CXEMBI JIJIs
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cOOMparoIei JIMH3E;
NPUBOJUTH  MpUMEpPhl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH NI oOecriedeHusi 6€30MacHOCTH MPpU 0OpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJCHUS B OKPYIKAIOIIIEH Cpejie;
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OCYIIECTBJIATh, TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIIHPYSI IIOMCKOBBINA 3aMpOC, HAXOAHUTH
MyTH OTNPEACIICHUS TOCTOBEPHOCTH TOJYYCHHONW WH(OpPMAITUU HA OCHOBE
UMEIOIINXCSI 3HAHUN U TOTIOTHUTEILHBIX NICTOYHHUKOB,

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUCOHBIX 33aJJaHUi HAyYHO--TIOMYJISIPHYIO
JUTEPATYpy  (U3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMECHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMU W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOJIUIHO TPEICTABIIATh PE3YyIbTAThl MPOSKTHON W UCCIIEA0BATEIIbCKOM
NEATeTbHOCTH, TPU O3TOM TPAaMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
MOHATUUHBIM amnmapaT W3y4yaeMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHUE TMpe3eHTaluel ¢ y4€ToM OCOOCHHOCTEHW ayauTOpuu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uu¢poBbie)
Kontpoabubie | IlpakTuuyeckue
n/n NMPOrpamMMbI Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcebi
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0o MUpa
bu6 OK
1.1 ®du3suka - HayKa 0 IpUpoae 2 nomoreka L
https://m.edsoo.ru/7f416194
bu6 K
1.2 dOu3nyecKkne BeININHBI 2 1 uomorexa O
https://m.edsoo.ru/7f416194
bub K
1.3 EcrecTBeHHOHay4HBINM METO/ MIO3HAHUS 2 1 noamorexa O
https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
bu6nmoreka [JOK
2.1 CtpoeHue BelecTBa 1
p B https://m.edsoo.ru/7f416194
9 JIBr>KeHUE U B3aUMOJICMCTBUE YaCTHI] ) | bubmuorexa [JOK
’ BEILECTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2
P B https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
b K
3.1 MexaHndeckoe OBIKEHIE 3 nomorexa O

https://m.edsoo.ru/7f416194
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bu6mmoreka [IOK

2 )41 4 1
3 HEPIMA, Maced, fHIoTHOCTE https:/m.edsoo.ru/7f416194
bubmuorexa [JOK
33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 bubmuorexa [JOK
) TEIaMU, )KUIKOCTIMHU U razaMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune KUIKOCTH 5 Bubmorexa ITOK
https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOChEpHOE JaBIeHue 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [HOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHeEprus
5.1 Paborta 1 MOIIIHOCTH 3 1 bubmmorera [TOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2 I1 1
> POCTRIC MEXAHHSMBL > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. M 4 1
>3 CXQHHHCCKAL SHEPTIA https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KVIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3iesioB H TEM (ungposBbie)
Ne n/m P Kontpoasnbie | IpakTuueckue ep
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3pen 1. TenioBbie sIBJICHUS
b K
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 nomorexa O
https://m.edsoo.ru/7f4181ce
1.2 TeruoBbie MPOIECCHI 21 1 5 Bubmorexa ITOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
21 DIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
22 IToCTOSIHHBIN 2TIEKTPUYECKUN TOK 20 1 7 Buommorexa LHOK
https://m.edsoo.ru/7f4181ce
2.3 MarxuTtHrle ABIIEHUS 6 1 1.5 bubmorexa LHOK
https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 DIIeKTpPOMAarHuTHas UHAYKIIUS 4
p YK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5
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9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposBbie)
Ne n/m P Kontpoasnbie | IpakTuueckue ep
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHn4ecKoe JIBMKEHNE U CTIOCOOBI €0 10 | bu6mmoreka [IOK
' ONMCAHHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 Bs3aumoneiictBue Ten 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXPaHEHUS 10 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Kojie0aHusi M BOJHbI
b K
2.1 Mexaandeckue KojaeOaHust 7 3 nommorexa O
https://m.edsoo.ru/7f41a4a6
b K
22 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 15
Pazjnen 3. DieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJTHBI
31 DNIEKTPOMArHuTHOE MOJIE U 6 ’ bubnmoreka [JOK
’ DJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3gen 4. CBeToBbIe ABJICHUSA
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4.1 3aKoHBI pacpOCTPAHEHHUS CBETA 6 2 bubmmorexa [TOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIuH3bl U onTHYecKUe TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
4.3 Paznoxxenue 6eoro cBeTa B CIIEKTP 3 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Paznen S. KBaHTOBBIC SIBJICHUA
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 bubmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpocnue aTomnoro Anpa 6 ! https://m.edsoo.ru/7f41a4a6
5.3 SlnepHblie peakinu 7 1 Bubmorexa ITOK
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. [loBTopuTe1bHO-000011a10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢pusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonunuyectBo yacos DJIEKTPOHHBIE
Ne i/ Tema ypoka Konrpo TpaxTn unpponbie
Bcero JbHBIE YyecKue o0Opa3oBaTe/IbHbIE
padoThI padoThI pecypchbl

1 ®usnka — Hayka o npupoe. SBieHus Ipupoabl 1

2 ®usnyuecKue sBICHUs 1
Du3nyecKue BEINYMHBI U UX U3MEPEHHE 1
VYpok-uccnenosanue "M3mepeHue teMieparypsl Ipu

4 IIOMOIIY XKUJKOCTHOT'O TEPMOMETPA U JaTYuKa 1 1
TeMieparypbl”

5 Mertoabl HayuHOTO TTo3HaHUs. Onrcanue GU3NIECKUX | bu6nuoreka [JOK
SIBJICHUH C IIOMOLIBIO MOJENIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "IIpoBepka runoTe3sl: 1anbHOCTh

6 MOJIETA IIAPHUKA, YIIIEHHOIO TOPU30HTAIILHO, TEM 1 1
OoJpliie, 4eM 0oJIbIlie BBICOTA ITycKa"

7 CrpoeHnne Bemectsa. ONBITHI, JOKa3bIBAIOLINE | bubmuoreka [JOK
JHUCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.ru/ff09fe0Oa

8 JIBUKE€HME YacTHIl BENECTBA 1 bubmorexa [IOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccienoBanue « ONbITH IO HAOIIOAEHUIO | |
TEIJIOBOTO PACUIMPEHUS T'a30B»

10 ArperaTHble COCTOSTHUSI BEIIECTBA 1

11

Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI.
O600menue mo pazaeny «llepBoHadaibHBIC CBEICHUS O

bubnunorexa LIOK
https://m.edsoo.ru/ff0a0378
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CTPOCHHUHU BEIICCTBA»

Mexanunueckoe qBrxeHue. PaBHomepHoe u

bubnunoreka LIOK

12 HEPABHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
Bu6mumotexa [JOK
13 CKopocTs. EAMHHLEL CKOpOCTH https://m.edsogru/ff0a079c
14 Pacuet myTu 1 BpeMeHM ABUKECHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
bubnnorexa [JOK
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.edsoi_.[ru/fanOC10
16 [TmoTHOCTE BemiecTBa. PacdeT macchl 1 00beMa Tejia mo bubnuoreka [{OK
€ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIa"60paTopHa;1 pabota «OrnpeneneHue MmI0THOCTH
TBEPIOTO TEJIA»
18 Pemrenne 3agaud o treme "IlnoTHOCTE BemecTa" Bubmiorexa OK
https://m.edsoo.ru/ff0al23c
19 Cuiia Kak XapakTepHuCTHKa B3aumoiercTBrs Ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3yueHne 3aBUCUMOCTH
20 pacTsokeHus (aedopmariin) Npy>KUHbI OT MPHIIOKEHHOM
CUJIBD»
21 [[“IBnenue TsroTenus. Cuia TSKeCTH
2 CBs13p MEXly CHJION TSKECTH U Maccoi Tena. Bec Tena. bubmuoreka [IOK
Pemenue 3aga4d o teme "Cuna Tsoxkectn" https://m.edsoo.ru/ff0al778
3 Cuna TsKecTH Ha Jpyrux IuiaHerax. @usndyeckue bubmuoreka [JOK
XapaKTEpUCTHUKU ILJIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenne cuit. luHamoMeTp Bubmmorexa [IOK

https://m.edsoo.ru/ff0al8cc
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bub6nmoreka [IOK

25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHJI, HAIPABJIEHHBIX 110 OJIHON IIPSIMO. bubnmnoreka HOK
PaBHOelicTBYIOIIASA CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme "PaBHonelcTBytomast cui"
N bu6nmoreka [IOK
28 Cuna tpenus u €€ BuAbl. TpeHHue B IPUPOJIC U TEXHUKE
https://m.edsoo.ru/ff0alb9c
JlaboparopHas padota «/3yueHne 3aBUCUMOCTH CUJIbI
bubnuoreka [IOK
29 TPEHUs CKOJIbKEHUS OT CHUJIbI IABJIICHHS U XapakTepa
. https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIINXCS TTOBEPXHOCTEN
30 Pemrenue 3a1au Ha onpeeneHne paBHOICHCTBYOIIEH
CHJIBI
Pemenwue 3amau mo Temam: «Bec Temay, «I'padudeckoe
31 n3o0paxenue cuiny, «Ciby, «PaBHOAEHCTBYIOIIAS bubmorexa HOK
p ’ ’ y https://m.edsoo.ru/ff0alde0
CHII»
KonTponbhas padota no temam: «Mexannuyeckoe
32 NIBIDKEHHEY, «Macca, IIIOTHOCTEY, «Bec Tenay,
«I'paduueckoe nzobpakenue cun», « CUIbDY
13 JHasnenue. CriocoObl yMEHBIIICHUS U YBEJIIMUCHUS bubnmnorexa [JOK
JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasa. 3aBUCUMOCTb JIaBJICHUS raza OT bubnnorexa [JOK
00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBineHus TBEPABIMU TEJIAMH, KUIAKOCTIMU U bu6muoreka [JOK
razamu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHE B AHUJKOCTH U T'a3e, BBI3BAHHOE JIEUCTBUEM bubnuotexa [JOK
CUJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo teme «JlaBieHue B )KUJIKOCTH U Ta3e. but6mmoreka [IOK
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3axoH [Tackamnsay»

https://m.edsoo.ru/ff0a2826

bu6nmoreka [IOK
38 Coobmarommuecst cocyapl
https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii npecc bubmmorexa [TOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiiHeBON )KUIKOCTHBIN HACOC
bub6nmorexa [IOK
41 Atmocdepa 3eminn ¥ IpUYUHBI €€ CYIIIECTBOBAHUS
Pep p yi https://m.edsoo.ru/ff0a2b5a
bubnuoreka [{OK
42 Bec Bo3nyxa. ATmocdepHOE naBiieHne
y (ep a https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHoro aaBiieHus. OnbIT bubanoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHCUMOCTH aTMOC(HEPHOT0 JaBJICHUS OT BHICOTHI HAJl bubanorexa [JOK
YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmocepHoe gaBieHue Ha bubmmoreka [JOK
pa3iIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau mo reme " AtmocdepHoe napnexue"”
47 JleiicTBHE KUAKOCTU U Ta3a Ha OTPYKEHHOE B HUX bubnnorexa [JOK
TeNo. ApXuMeI0Ba CHIIa https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «OnpeneneHne BEITATKUBAIOIIEH
48 CHJIBI, IEHCTBYIOIIEH Ha TENO0, MOTPYKEHHOE B bubmmorexa [IOK
’ Y > HOTPY https://m.edsoo.ru/ff0a33fc
KHUIKOCTH)»
Jlaboparopnas pabota mo Teme «lccrnenoanue
49 3aBHCHMOCTH Beca Teja B BOJIE OT 00bEMa Bubmmorexa [IOK
) ! https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOMU B KHUIKOCTh YaCTH TeIla
bu6 OK
50 [1naBanue Ten nosmotexa I

https://m.edsoo.ru/ff0a3a96
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JlabGopaTtopHas pabota "KoHcTpynpoBaHHE apeoMeTpa

51 WJIA KOHCTPYHPOBAHUE JIOJKU U OIPEAEIIEHUE €€ 1
Ipy30H0AbEMHOCTH"
Pewrenne 3amau no remam: «IlnaBanue cynos.
bub6nmoreka [IOK
52 BosznyxomiaBanuey, «JlaBnenue TBEpAbIX TE,
. https://m.edsoo.ru/ff0a3654
KHUJKOCTEH U Ta30B»
53 KonTponbhas pabota no Teme «JlaBieHue TBepbIx Tell,
AKUIKOCTEN U Ta30B»
bubmmoreka [JOK
54 Mexanundeckas padbora H
https://m.edsoo.ru/ff0a3f82
bubnuoreka [{OK
55 Moutaocts. EquHuIBEI MOIITHOCTH s
https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccienoanue "Pacuér MOLIHOCTH, pa3BUBaEMOM |
py noabEME 1o JecTHULE"
57 IIpocThie Mexanu3Msbl. Priuar. PaBHoBecue cun Ha
pbluare
58 Prryaru B Texnuke, ObITy U nipupoje. JlaboparopHas 05 bubmuorexa [JOK
pabota «MccnenoBanue ycioBUil paBHOBECHS phlyara ' https://m.edsoo.ru/ff0a478e
59 Pemenue 3amau mo teme «Ycia0BUSI paBHOBECHS bubnmnorexa [JOK
pelyara» https://m.edsoo.ru/ff0a48a6
KoaddunimenT noneznoro neicTBUs MEXaHU3Ma.
60 JIaGoparopnas pabota «3mepenue KI1/] HakionHoi 0.5
TIJIOCKOCTHY
bubnunorexa LIOK
61 Pemenue 3agau mo teme "Padora, montHocts, KIT/I"
A > KIIA https://m.edsoo.ru/ff0a4c48
2 Mexannueckas Heprust. Kunernueckas u bubmuotexa [JOK

IMOTCHIUAJIbHAs SHEPIUusd

https://m.edsoo.ru/ff0a4252
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but6mmoreka [IOK

63 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUU 1 hitps://m.cdsoo.rw/ff0a4360
VYPpok-3KCIIEpUMEHT 10 TeMe " DKCIepUMEHTAIBHOE
64 onpe/ielIeHUE N3MEHEHHS] KHHETUYECKON U | !
MMOTEHIIMATBHON SHEPTUU MPU CKAThIBAHUH TeJIa 110
HaKJIOHHOM T1ocKOoCTH"
65 KonTponbHas padbota mo Teme «PaboTa 1 MOIITHOCTb. 1
DOHeprus»
66 PesepBHrlit ypok. PaGota ¢ Tekctamu 1o Teme | bubnnorexa [JOK
"Mexannueckoe aBmxeHue" https://m.edsoo.ru/ff0adee6
67 PesepBHylit ypok. PaGota ¢ Tekctamu 1o Teme 1 bubmmoreka [JOK
"JlaBiieHue TBEPIBIX TEJ, )KUAKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PesepeHsiii ypok. Pabota ¢ Tekctamu o Teme "Pabora. |
MomuHocTtb. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 12
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8 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbBIE
KonTpoan uudgposbie
Ne i/ Tema ypoka P IIpakTn4yeckue
Bcero HbIE oOpa3oBaTejibHbIE
padoThI
padoThI pecypcol
1 OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON 1 bu6muoreka [IOK
TEOPUU U UX OIBITHBIC IOATBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPOTO, JKUIKOTO M ra3000pa3HOTO 1 bubmnoreka IIOK
COCTOSIHUU BellleCTBa https://m.edsoo.ru/ff0a540e
OObscHEHUE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBAa HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH
bubnmnorexka HOK
5 Kpucrannuueckue u amop¢Hble Tena 1 1
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue 1 KanwuIsipHOCTh. [loBepXHOCTHOE | bubmuoreka [JOK
HATSDKEHUE https://m.edsoo.ru/ff0aS530
bu6anoreka LIOK
7 TemnmoBoe pacuIMpeHre U CKaTHE 1
https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO |
TETUIOBOTO JABUKEHUS YaCTHI]
9 Buytpennss sneprus. CriocoObl U3MEHEHUs | bubmuorexa [IOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubnunorexa LIOK
10 Bune! rerionepenaun 1
a1 pedt https://m.edsoo.ru/ff0a6412
11 VYpok-koHpepenuus "[IpakTruueckoe UCOIb30BaHHE 1 1 bu6muoreka [JOK
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TEIUIOBBIX CBOMCTB BCIICCTB U MaTC€pUajloB B LECIAX

https://m.edsoo.ru/ff0a65c0

sHeprocoepexeHus"
12 KosmuecTBo TENIOTHL. Y 1€IbHAS TEMIIOEMKOCTD bubmmorexa [JOK
A https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TermoBoro 6ananca. TemiooOMeH u bubnmnoreka HOK
TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas padota "VccienoBanue siBICHUS
. bu6nmmoreka [IOK
14 TEII000MeHa P CMEUTMBAaHUH XOJIOJAHOMN U
. " https://m.edsoo.ru/ff0a6a98
ropsiaei BOJbl
Pacuer konmuecTBa TEMIOTH, HEOOXOAUMOTO AJIs
15 HarpeBaHus Tella U BBIICISIEMOr0 UM MpU
OXJTKICHUHU
16 JlaboparopHas padota "OnpeneneHue yneabHOu bubmmoreka [JOK
TEIIOEMKOCTH BeltecTna" https://m.edsoo.ru/ff0a6bb0
bubnunoreka LIOK
17 DOHeprus ToIIuBa. Y IeibHast TEMI0Ta CrOPaHUs
https://m.edsoo.ru/ff0a7b5a
13 [InaBnenue u oTBEpIEBAHNE KPUCTAILNINYECKUX TEIL. bubmmnoreka HOK
VY enpHas TenuoTa niaBJIeHUs https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHas pabota "OnpeneneHue yaeabHON bubnmnorexa [JOK
TEIUIOTHI IUIaBJIEHU Jbaa" https://m.edsoo.ru/ff0a72fe
bu6nunorexa LIOK
20 [TapooGpa3zoBanue u koHaeHcalus. Vcrnapenue
poobp A . P https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiota mapooOpa3oBaHus U
bubnunorexa LIOK
21 KOHJICHCAIMH. 3aBUCUMOCTb TEMITePaTypPhl KUTICHHS
https://m.edsoo.ru/ff0a786¢
oT aTMOC(hEepHOTO JaBICHUS
2 Brnaxnocts Bo3ayxa. Jlaboparopras pabota bubnmnoreka [JOK

"OnpeneneHne OTHOCUTETHHOM BIAKHOCTH BO3yXa"

https://m.edsoo.ru/ff0a7628
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Pemenne 3aaa4 Ha OoInpeaAcICHUC BIaXXKHOCTHU

23
BO3yXa
24 [TpuHnuIBl pabOTHI TEIIOBBIX ABUTaTENeH. [TapoBas
TypOuHa. /[BUratens BHyTpEHHETO CropaHus
75 KII/ TermoBoro nurarens. TennoBble ABUTATENN U bubnmoreka [JOK
3alIuTa OKPYk Ao cpeabl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MPEBPAILCHHS YPHEPTUU B
TEIUIOBBIX ITpoLieccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe
" bubnuoreka [IOK
27 Tennossle siBiIeHUs. MI3MeHeHNe arperaTHbIX
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHH BEIIeCTBa
73 Kontponbhas padota o teme "TermoBbie siBJICHUS. bubnnorexa [JOK
M3MeHneHue arperaTHbIX COCTOSIHUM BelecTa' https://m.edsoo.ru/ff0a86ae
29 Onektpusanus Ten. [[Ba posia aneKTpuIecKux
3aps/10B
30 VYpok-uccnenoBanue "DaeKTpu3aius T’ HHAYKIHESH
Y TIPU CONPUKOCHOBEHHUH"
. but6mmoreka [IOK
31 B3aumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
https://m.edsoo.ru/ff0a87e4
OnexTpuueckoe nojie. HanpsskeHHOCTD
bubanoreka LIOK
32 anekTpuyeckoro nos. [IpuHnun cynepno3zunun
. https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYCCKUX TOJIeH
133 Hocurenu snmekrpryeckux 3apsa10B. DJI€MEHTapHBIN
3apsg. CTpoeHue atoMa
34 [IpoBOIHMKYN U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS bubnmnoreka [JOK
DJIEKTPUUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOKCTB bubnmnorexa [JOK
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SJICKTPHUYCCKUX 3aps10B

https://m.edsoo.ru/ff0a90cc

36 DNEKTPUYECKUM TOK, YCIOBHS €r0 CYIECTBOBAHMUSL. bubmmoreka [JOK
M CTOYHMKY TIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JlecTBUS DIIEKTPUYECKOTO TOKa bubmorexa HOK
P https://m.edsoo.ru/ff0a96h2
18 VYpoxk-uccienoanue "JleicTBUE AIEKTPUUECKOTO 1
T10JI HA TIPOBOIHUKH U JUAJIEKTPUKHA"
. bubnuorexa [IOK
39 DNEeKTPUUECKUN TOK B METAJUIAX, KUIKOCTSIX U Ta3ax
https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas Lielb U €€ COCTaBHbIE YaCTH
41 Cuna toka. JlabopatopHas padora "M3mepenue u 0.5 bubnnorexa [JOK
peryJIupoBaHue CUITBI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpshkeHue. BoabTmerp.
42 JIaGoparopHas pabota "M3mepenue u 0.5 bubmmorexa LIOK
paTOpHai p P ' https://m.edsoo.ru/ff0a% 14
peryaupoBaHue HaPsHKCHUS
43 ConpoTuBieHe MPOBOAHUKA. Y A€IBHOE bubnmnorexa [JOK
COIIPOTHUBIIEHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JIaGoparopHas paboTa "3aBUCUMOCTb
44 AIEKTPUUYECKOTO COMPOTUBIIEHUS TPOBOIHUKA OT €r0 | bubmuoreka [JOK
JUIMHBI, IUTOIa M ITONIEPEYHOTO CEUYEHHUS U https://m.edsoo.ru/ff0aa738
MaTtepuana"
45 3aBHUCHUMOCTD CHJIBI TOKA OT HANPsDKEHUS. 3aKOH bubmuoreka [JOK
OmMa 111 yyacTka 1enu https://m.edsoo.ru/ff0aa44a
JlabopaTopHas pabota "lccnenoBanue 3aBUCUMOCTH
46 CHUJIbI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT 1 bubnuoteka [JOK

COIPOTHBIICHUS PE3UCTOPA U HAIPSHKEHUS HA
pe3uctope"

https://m.edsoo.ru/ff0aa04e
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HOCHGHOB&TCJ’IBHOC 1 napaiyi€JIbHOC COCAUHCHUA

47
MIPOBOJIHUKOB
JlabopaTopHas padota "l[IpoBepka npaBuiia
. bu6nmoreka [IOK
48 CJIOYKEHUS HAIMPSDKEHUN TIPH TIOCIISI0BATEIIHHOM
" https://m.edsoo.ru/ff0aaa58
COCIMHEHHH JIBYX PE3UCTOPOB
JlabGopaTopHas pabota "IIpoBepka nmpaBuiia st
bubnunoreka LIOK
49 CHWJIBI TOKA TIPH MapaUICIbHOM COSTMHEHUHN
" https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenue 3anay Ha npumeHeHue 3akoHa OMa aiis Bbu6moteka [JOK
Pa3IUYHOrO COEAUHEHUS NPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH bubnnoreka [JOK
[xoyinsa-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaboparopHas pabdota "Onpenenenue paboThl U bubnnorexa [JOK
MOIIHOCTH 3JIEKTPUUYECKOTO ToKa" https://m.edsoo.ru/ff0ab3e0
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 aNeKTpUYecKkoi sHepruu B ObITy. KopoTkoe bubmorexa HOK
P P v ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeEMe
54 "DHeKTpUUECKHE 3apAabl. 3apshDKEHHBIE Tela U UX bubnmorexa HOK
p . PAABL 3ap . . | https://m.edsoo.ru/ff0abd2c
B3auMOAEHCTBUA. [I0CTOSIHHBIN 37IEKTPUYECKUIA TOK
KonTponbHas padbora no teme "DiaeKkTpruueckue
55 3apsiabl. 3apsHKEHHBIE Tela U UX B3aUMOIEHCTBUS bubnmorexa HOK
AL pv . . ' https://m.edsoo.ru/ff0abea8
[TocTOsTHHBIN 2NIEKTPUYECKUI TOK
56 IlocTosiHHBIE MarHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenoBanue "M3yueHue noyieid mocTOSTHHBIX bubnmnoreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnauTHOe nojie. MarHuTHOE 10Jie 3eMJIK U €T0 bubmuoreka [IOK
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3HAa4YCHUC MJIA )KU3HHU Ha 3emie

https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTeaa. MarHuTHOE 10JI€ JIEKTPUUECKOTO
ToKa MarHuTHOE 1oJjie KaTyIIKyd ¢ TOKOM

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac1d2

60

IIpuMeHeHHe 3IEKTPOMArHuTOB B TEXHUKE.
JlaboparopHas padota "M3ydenue aencTBus
MarHUTHOTO TIOJIs Ha IPOBOJAHUK C TOKOM"

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac74a

61

3JI€KTpOI[BI/II‘aTCJIB IIOCTOAHHOI'O TOKA.

Hcnosib30BaHuE AIEKTPOABUTATENICH B TEXHUUECKUX

yCcTpoiicTBax U Ha TpaHcnopte. JlabopatopHas
pabota "KoHcTpyupoBanue u u3yueHue padoThl
3JIEKTpOABUTATENS "

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢

62

OnpiTel Dapasies. 3aKOH AIEKTPOMarHUTHOM
nHaykuuu. [Ipasuno Jlenna

63

Onekrporerepatop. CriocoOb! MOTydeHUS
AIEKTPUYECKOI PHEPTUU. DINEKTPOCTAHIINH HA
BO300HOBIIEMBIX NUCTOYHUKAX OHEPIrun

64

[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe
"DJEeKTpUYECKUE U MATHUTHBIC SIBJICHUS"

65

KontponbHas pabota no teme "DineKTpudeckue u
MarHuTHBIE SIBICHUS"

bu6anoreka LIOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme
"TenuoBele ABeHUA"

bu6anoreka LIOK
https://m.edsoo.ru/ffO0accSe

67

PesepBHblit ypok. Pabota ¢ Tekcramu 1o teme
"[ToCTOSTHHBIN 3JIEKTPUYECKHUM TOK"

bubnunorexa LIOK
https://m.edsoo.ru/ffOacdc6

68

PezepHblii ypok. PaboTta ¢ Tekctamu 1o Teme
"MarautHsbl€e gBiIeHUA"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5
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9 KVIACC

KoanuecTBo 4acoB

IIpa
KTH
Kontpo DJIeKTPOHHbIE U (POBLIE
Ne n/m Tema ypoka qeck
Bcero JIbHBIE oOpa3oBaTejibHbIE pecypchl
ue
padoThbI
pado
ThI
1 Mexanunyeckoe ABUKeHUE. MartepruanbHas TOUKa 1
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [IOK
MEXAHUYECKOT'0 JIBUXKECHUSA https://m.edsoo.ru/ff0ad474
. bubnuorexa [JOK
3 PaBHOMEpHOE MPSAMOJIMHEITHOE ABUKEHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NPSAMOIUHENHOE IBUKEHUE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 IIpssMonMHENHOE PaBHOYCKOPEHHOE JBUKEHHUE. 1 bubnmnorexka HOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh MIPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO |
neuxeHus. ['paduk ckopoctu
JlaGopaTtopHast pabota "OrnpeneneHne yCKOpeHus
bu6nuoreka [IOK
7 TeJIa IIPU PaBHOYCKOPEHHOM JBH)KEHUU 110 1 1
. " https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TUIOCKOCTH
8 CBoOonHoe nanenue tei. OneiTel [anunes 1
9 PaBHOMEpHOE BMKEHUE 110 OKpY)HOCTU. [lepruon ] bubnuoteka [JOK

U yactoTa oOpamenus. JIuneitnas u yrinonas

https://m.edsoo.ru/ff0ael176
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CKOpOCTH

10 LlenTpOCTpEMUTENIBHOE YCKOPEHUE
bu6nmoreka [IOK
11 IT i H .B
CPBLIHL 3AKOH TIHIOTOHA. BEKTOp CHIH https://m.edsoo.ru/ff0ae612
12 Bropoi1 3akon Herorona. PaBHonelicTByromnas bubnnoreka [JOK
cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepno3unus cui bubmmorexa LOK
https://m.edsoo.ru/ff0ae982
14 Pemienue 3agau Ha mpuMEHEHHE 3aKOHOB bubnmnoreka [HOK
Hrrotona https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna octu. 3akoH ['yka
Hia yrpyroct KO LYK https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anau no teme «Cuiia ynpyroctu»
17 JlaboparopHnas pabota «OnpeneneHue KecTKoCTH bubnmnoreka [JOK
HPYKUHBDY https://m.edsoo.ru/ff0aee28
18 Crna Tpenus bubmmorexa [JOK
https://m.edsoo.ru/ff0af738
bu6nuoreka [IOK
19 Pemenue 3anay no teme «Cuina TpeHus»
HHICHHE Saat Ho TeM 1A Tperus https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmuoreka [JOK
Kod(puImeHTa TpeHHs CKOJIbKECHHS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3agau no reme "3akonsl Hetotona. Cuna bubnuotexa [JOK
ynpyroctu. Cuia tpenus" https://m.edsoo.ru/ff0afb8e
” Cuita TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. bu6muoreka [JOK

YckopeHnne cBOOOTHOTO MaeHHS

https://m.edsoo.ru/ff0af044
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Ypok-koupepenius "JIBHKeHUE TEJI BOKPYT

23 rpaBuTannoHHOro reHTpa (ConHevHas cucTema).
[NanakTukn"
24 Pemenne 3amau mo teme "Cunna TSDKECTH U 3aKOH bu6nuoreka [IOK
BCEMUPHOTO TATOTECHUS" https://m.edsoo.ru/ff0af5f8
)5 [lepBas kocmuueckas ckopocts. HeBecoMocTs U bubmmoreka [IOK
Heperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHONW TOUKU. AOGCOIIOTHO Bu6 1IOK
" . nonuorTeka
26 TBEpAOE Teno. PaBHOBecue TBEPAOIO TENIA C
. . https://m.edsoo.ru/ff0afe36
3aKpeTIEHHOW OChIO BpallleHUs
27 MowmeHT cunsl. L{eHTp TsxecTr
)3 Pemenue 3amayd no reme "MomeHT cuibl. LleHTp bu6mmoteka [IOK
TsxKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO TEME BuG OK
. nonrorTexa
29 "Mexanndeckoe aBrxeHune. BzanmonencTaue &
" https://m.edsoo.ru/ff0b0408
TeN
30 KonTponbHas pabora no teme "Mexannuyeckoe bubmuoreka [JOK
nBkenne. Bzaumoneiicrsue ten"” https://m.edsoo.ru/ff0b06ec
Nmnynec Tena. Ummynsc cuiiel. 3aKoH En6 OK
nonroTeka
31 COXPAHEHUS UMITYJIbCA. YIIPYTO€ U HEYNPYTroe i
. https://m.edsoo.ru/ffOb07fa
B3aUMO/ICUCTBUE
) Pemienue 3agau no teme "3akoH cOXpaHEHUS bubnmoreka [JOK
ummyibca" https://m.edsoo.ru/ff0b096c
3 VYpok-koH(pepenius "PeakTuBHOE ABHKEHUE B
IIPUPOJIE U TEXHUKE"
34 Mexanudeckas paboTa 1 MOITHOCTh bubnuotexa [JOK
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https://m.edsoo.ru/ff0b0a84

PaGoTa cribl TAKECTHU, CUJIbI YIIPYTOCTHU U CUJIBI

bu6nmoreka [IOK

35 TpEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «Onpenenenue padoThI
36 CHJIBI TPEHUS TIPH PAaBHOMEPHOM JIBUKEHUU Tela
10 TOPU30HTAIBHOU MTOBEPXHOCTH
37 CBs13b 2HEepruu 1 padoThl. [loTeHManpHas
SHEPrus
18 Kunernueckas sneprus. Teopema o bubnmnoreka [HOK
KMHETUYECKON IHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMS YHEPIUU B MEXAHUKE
40 JlaboparopHas pabota «M3yueHue 3akoHa bubnuotexa [HOK
COXpPAaHEHUsI SHEPTUK https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE NBIKEHUE U €T0 XapaKTePUCTHKU brbmmorexa LTOK
https://m.edsoo.ru/ffOb1858
4 3aryxaromue KonedaHus. BeiHyX/1eHHBIE bubnuotexa [JOK
KojeOanus. PesoHnanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuil U Ipy>KUHHBINA MasiTHUKU
VYpok-uccnenopanue «3aBUCUMOCTb MTEPUOIA
44 KoJIe0aHUM OT )KECTKOCTH MPY>KUHBI U MacChI bubmorexa [TOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienue s3HEPrun NP MEXAHUYECKUX
KoJIe0aHusIX
46 JlaGopaTtopHnast pabota «OrnpeseseHne 4acToThl U bubnuotexa [JOK

nepuoaa KoJIeOaHMH NPy KUHHOTO MAasiITHUKA»

https://m.edsoo.ru/ffOblaec
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JlaGopaTtopHnas padora «IIpoBepka

. bu6nmoreka [IOK
47 HE3aBHCHUMOCTH IepHoJia KojebaHuii rpysa,
https://m.edsoo.ru/ffOb197a
MO/IBEIIEHHOTO K HUTH, OT MacChl Ipy3a»
43 Mexannueckue BOJIHbI. CBOMCTBAa MEXaHUUECKUX bubmuorexa [JOK
BOJIH. [Ipoa0JibHBIE M MONEPEYHbIEC BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koH(pepenmus "MexaHu4ecKue BOJIHBI B
TBEpIOM Tene. CeilicMuiecKre BOTHBI"
50 3ByK. Pacripoctpanenue u oTpakeHHue 3ByKa
51 Ypok-uccienoBanue "Habnronenrne 3aBUCUMOCTH
BBICOTBI 3ByKa OT YacCTOThI"
52 I'pomMKOCTb 3ByKa M BBICOTA TOHA. AKYCTUYECKUI
pe30HaHC
53 Ypok-koH(pepenmus "YibpTpa3Byk U HHPPA3BYK B bubnmnoreka HOK
IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
" bubmuoreka [JOK
54 3aKoHBI COXpaHeHHs. MeXxaHuuecKue KoJieOaHus
" https://m.edsoo.ru/ffOb25f0
Y BOJIHBI
55 KonrtpomnsHas padota no Teme "3aKoHbl
coxpaHeHus. MexaHndyeckue KoieOaHus U BOJTHbI"
56 DNEKTPOMAarHuTHOE MoJj€e. DIEKTPOMarHUTHbIE bubnmnorexka HOK
BOJIHBI https://m.edsoo.ru/ffO0b2abe
57 CBoIICTBA 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepennus "[lkana 3meKTpoOMarHUTHBIX
bu6nuoreka [IOK
58 BOJIH. Vcnonb30BaHUE 3JIEKTPOMAarHUTHBIX BOJIH

IUISL COTOBOM CBSI3H"

https://m.edsoo.ru/ff0b2fe6
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VYpoxk-uccienoanue "M3yueHue cCBOMCTB

bu6nmoreka [IOK

59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
| https://m.edsoo.ru/ff0b2cbc
MOOMIIBHOTO TeledoHa
60 Pemenue 3aa4 Ha onpeziesieHUe YacTOTHI U
JUTMHBI 3JIEKTPOMarHUTHOMN BOJIHBI
61 DneKTpoMarHuTHas mpupoja ceera. CKOpocThb bubnmoreka [JOK
cBeta. BonHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe
bubmuorexa [JOK
62 pactipoctpanenue cBera. 3atmenus CoJHIa U
https://m.edsoo.ru/ff0b3658
JIyHbl
63 3aKkoH oTpaxxeHHs cBeTa. 3epkaia. Pemenue 3anay bubnmnoreka [HOK
Ha IIPUMEHEHME 3aKOHA OTPAKEHUS CBETA https://m.edsoo.ru/ff0b38c4
bubmuorexa [JOK
64 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bu6nuoreka [IOK
65 Hcnonb30BaHne NOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTpa)KEHHUS B ONITUYECKHUX CBETOBOJAX
JlaboparopHnas pabota "Hccrnenoanue
66 3aBUCHMOCTH yTJjia IPEJIOMJIEHUS] CBETOBOTO JIyya
OT yIJIa MaJIeHus Ha rpaHuIle "BO3ayX-CcTeKiao""
Ypok-koHpepenus "Vcnonb30BaHne NOTHOTO
67 BHYTPEHHETO OTPAKEHUSI: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBS3b"
bubnuotexa [JOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI 1
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenne n300pa>keHU B TNH3AX bubnmnoreka [JOK
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https://m.edsoo.ru/ffOb444a

JlaGopaTtopHas pabora "Onpenenenue GOKyCHOTO

. . bu6nmoreka [IOK
70 pPacCTOSHUS U ONITUYECKON CHIIBI COOMparoIeit
| https://m.edsoo.ru/ff0b4206
JIUH3BI
71 Ypok-koHpeperuus "OnTuueckue JMH30BbIC bubmmoreka [JOK
npuoopsI" https://m.edsoo.ru/ffOcOa7e
bubnmnorexka HOK
72 I'na3 xak ontuyeckas cucrema. 3peHue nommoreka L1
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepennus "ledekrsl 3penus. Kak
COXpaHUTH 3peHue"
Paznoxenue 6enoro csera B criekTp. ONbITHI
bubnnoreka IIOK
74 HeroTona. CnoxeHue CeKTpaibHbIX LIBETOB.
https://m.edsoo.ru/ffOc0f4c
Hucnepcus ceera
JlaGopaTtopHnast pabota "ONBITHI 110 PA3T0KEHUIO
75 0eJIoro CBETa B CIEKTP M BOCTIPUSITHIO I[BETA bubmuotexa [JOK
MPEIMETOB MPHU X HAOIIOIEHUU Yepe3 I[BETOBbIE https://m.edsoo.ru/ff0cOe2a
bunbTper"
76 VYpok-npaktukyM "BoaHoBbIE CBOWCTBA CBETA!
nucnepcus, HTepdepeHnus U Judpaxus’”
77 OmneiTel Pesepdopaa v rmianerapHas Mojeb bubnmnoreka [JOK
aromMa https://m.edsoo.ru/ffOc12a8
78 ITocrynarter bopa. Moaens aroma bopa
79 Hcnyckanve v MOMIONIEHUE CBETA aTOMOM. bubmmoreka [JOK
KBanTel. JInHEHyaThIe CIIEKTPHI https://m.edsoo.ru/ffOc144c
20 VYpoxk-npaktukym "HabmrogeHue cCiekTpoB bubnmnoreka [JOK

UCITyCKaHUs"

https://m.edsoo.ru/ff0c1550
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bu6nmoreka [IOK

81 PannoakTuBHOCTH U €€ BUBI

A A https://m.edsoo.ru/ff0c1672
82 Crtpoenue atoMHoro siapa. HykinonHas Mozens bubamorexa LOK

P Apa- By A https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe NpeBpaieHus. M3oronsl bubmmorera LOK

A pespait ’ https://m.edsoo.ru/ffOclal4

%4 Pemenue 3agau mo teme: "PagnoakTuBHBIC bu6mmoreka [IOK
npeBpaieHus" https://m.edsoo.ru/ffOc1b4a

85 [Tepuon nmonypacnana

26 Ypok-koHpepenius "PagnoakTuBHbIC H3TYyYEHUS bubnmnoreka [HOK
B MPUPOJIE, MEUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 S nepuble peakunu. 3aKOHbI COXPAHEHUS bubnuorexa [HOK
3apsA0BOr0 U MaCCOBOTO YUCEN https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b MacChl U bubnuotexa [HOK
DHEPrUu https://m.edsoo.ru/ffOc1d7a

89 Pemenue 3anau no teme "Anepusie peakuun”

90 Peakuuu cunresa u nenenus saep. Mictounuku bubnuotexa [JOK
sHeprun CoJIHIIA U 3BE3] https://m.edsoo.ru/ffOc1e88
Vpok-koHpepenius "AnepHast sHepreTuka.

91 JleficTBHSI paqiOaKTUBHBIX U3JIyYEHHUN HA KUBbBIE
OpraHu3Msl"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
" bubnuotexa [JOK
92 DIEKTPOMAarHuTHOE I0JI€. DIEKTPOMAarHUTHbIE
" https://m.edsoo.ru/ff0c223e
BOJTHBL. KBaHTOBBIC SIBICHUS
93 KonTponbhas pabota no teme

"OneKTpOMarHUTHOE ToJie. DIEKTPOMarHUTHbIE

58



BoJiHbl. KBanToBEIE AB1eHUS"

94 [ToBTOpenue, 0606menue. Jlaboparopusie paboThI 1 | bubnmoreka [JOK
no Kypcy "Bzaumoneticteue ten" https://m.edsoo.ru/ff0c245a
[ToBTopenue, 06o0mIeHne. Penienne pacueTHbIX U
" bubmuorexa [JOK
95 KaueCTBEHHBIX 3a7a4 1o TeMe "TermnoBbie 1
" https://m.edsoo.ru/ff0c2572
IIPOIIECCHI
[ToBTOpenue, 06o61meHue. Pemenue pacueTHbIX U
" bubnmnoreka [HOK
96 KauecTBeHHBIX 3a1a4 1o Teme "KIIJ] TernmoBbix 1
on https://m.edsoo.ru/ff0c2a22
JIBUTATEINCH
[ToBTOpenue, 06o61meHue. Pemienue pacueTHbIX U
" bubnmnoreka HOK
97 KayeCTBEHHBIX 3aaa4 no Teme "KIIJ] 1
| https://m.edsoo.ru/ff0c2b30
AIIEKTPOYCTAHOBOK
08 [ToBTOpenue, o6o6menue. Jlaboparopusie paboTh 1 | bubnuotexa [HOK
110 Kypcy "CBeToBble ABICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606menune. Pabota ¢ Tekctamu no | bubnmnorexka HOK
TeMe "3aKOHBI COXPAHEHHUS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menune. Pabota ¢ Tekctamu no | bubmuoreka [JOK
teme "Konebanus u BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o0menue. PaboTa ¢ TekcTamu 1o 1 bubmuoreka [JOK
teme "CBeTOBBIC SABJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 06o6menue. Pabora ¢ Texctamu mno |
teme "KBaHTOBas U saepHas Gpu3uka'
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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