MHUHUCTEPCTBO NPOCBEIIEHUA POCCUHCKOM ®EJEPAIIMA
MunuctepcTBo odpaszoBanus OpeHOyprckoii 001acTu
Yupasiaenue oopazoBanus Couib-Ni1enkoro ropoackoro OKpyra

MOBY "Kpacnomasikckasa COLI"

IIpunsro
[Tenarornueckum
COBETOM
[IpoTokomn Nel
Ot 25.08.2023r.

PABOYAS [TIPOTPAMMA
(ID 2486611)

yueOHoro npeaMera «®u3uka. bazoBblil ypoBeHb»

s oOydaromuxcst 7-9 KiaaccoB



HOACHUTEJIBHAA 3AIIUCKA

[IporpaMmma 1o ¢Qusuke Ha YypOBHE OCHOBHOTO 00mIero oOpa3oBaHus
COCTaBJICHa HAa OCHOBE IOJIOKEHWW W TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS Ha
0a30BOM YpPOBHE OCHOBHOM 00pa30BaTelbHON MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€toM peaepanbHoi paboyelt mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanus yaeOHOTo mpeameta «Dusmka.

Conepkanue mnporpamMMbl 1o (HU3UMKE HAMpaBliIeHO Ha (GOpPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYArOMIMXCS W OPTaHU3AIUI0 W3ydeHUS
GU3NKN Ha AESITEIHHOCTHOW OCHOBe. B mporpamme mo Qu3uke ydWUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpeamera B peanusaiuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM M METAIIPEIMETHBIM pe3yjIbTaTaM OOyUCHUS, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX yUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUA.

[Iporpamma 1o (pu3uKe ycTaHABIMBACT paclpe/eicHie yaeOHOTO MaTepraia
1o rojgaM oOydeHus (10 Kjaccam), mpejiaracT MPUMEPHYO ITOCIeI0BATEIbHOCTD
WU3Y4YCHUS] TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEN 00yUYaronIuXCsl.

[Iporpamma 1o ¢usuke pazpaboTaHa € IEJNbI0 OKa3aHUS METOAUYECKOU
MTOMOIIY YYUTEIO B CO3/ITaHUU Pabodeii mporpaMMbl IO YIeOHOMY MPEIMETY .

du3nka SABISIETCS  CHCTEMOOOpAa3yIIMUM ISl  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX TIPEIMETOB, MIOCKOJBKY (pH3UYeCKHUe 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB
U SBIICHHUM, H3ydyaeMmblX XUMHUEH, Ouosiorumedd, actpoHomued u ¢GU3NUYECKOU
reorpadgueii, BHOCHUT BKJIAJ B ©CTECTBCHHO-HAYyYHYI0 KapTUHY MHUDA,
MPENIOCTaBIsIeT Hamboiee sICHbIe O0Opas3lpl MPUMEHEHUS HAyYHOTO METOJa
MO3HAHUS, TO €CTh CIIOC00a MOTYISHUS TOCTOBEPHBIX 3HAHUN O MUpE.

Onna U3 TIaBHBIX 3a7a4 (PU3UUECKOro oOpa3oBaHMsSI B CTPYKType OOIIEero
o0pa3oBaHusl COCTOUT B (DOPMHUPOBAHHHM E€CTECTBEHHO-HAYUYHOM T'PAMOTHOCTH H
MHTEpeca K HayKe y 00 yJaromuxcs.

N3yuenne ¢Qusuku Ha 0a30BOM YpOBHE IMpEAIoJaraeT OBJIAJCHUE
CIIETYIONIMMH KOMIIETCHTHOCTSIMH, XapaKTEPU3YIONUMHU €CTECTBEHHO-HAYUHYIO
IPaMOTHOCT:

HAyYHO OOBSICHSATH SIBIICHHUS,

OIICHUBATh ¥ IOHUMATh OCOOCHHOCTH HAyYHOTO MCCIICIOBAHMUS;
WHTEPIPETUPOBaTh  JaHHBIE W HWCIIOJB30BaTh  HAYYHBIC
JI0Ka3aTeIbCTBA JJIS TOTYYSHUS BEIBOIOB.

Henu wu3yuenus ¢Gu3MKK HA YpPOBHE OCHOBHOIO o00I1Iero oOpa3oBaHUs
omnpenenensl B KoHmemmmu mpemnogaBaHust ydeOHOTo mnpeameTa «Duszmka» B
oOpa3zoBaTenbHbIX opranuzanusix Poccuiickoit ®enepanuu, peanu3yrOIIMX
OCHOBHBIE  00I11€00pa3oBaTebHbIE MPOTPAMMBI, YTBEPKACHHON pelieHueM



Komneruu MunucrepctBa npocsemienus Poccutickoii deneparuu (IpoToKoa oT 3
nekadpst 2019 r. Ne [TK-4BH).
ean uzyyeHuss PU3NKU:
NpuOOpETeHNE HWHTEpeca W CTPEMIICHHS OO0YydYalolIuXcsi K HAayYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaJTbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJi€ MO3HaHus U POpMHUpPOBaHUE
MCCIIEI0OBATEIBCKOTO OTHOILIEHHS K OKPY>KAIOIIUM SIBJICHUSIM;
dbopMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa HU3YUYCHUS
OCHOB CTPOEHHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;
(dbopMupoBaHue MNPEACTABICHUN O poiu (U3UKHU IS PAa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTH,
pa3BUTHE  MpPEACTABICHMM O  BO3MOXHBIX  cdepax  Oyayuen
poheCCHOHATILHON JeATeIbHOCTH, CBSI3aHHOW ¢ (PM3UKOM, MOJATOTOBKA K
nanbHeneMy oOy4eHHUI0 B ’TOM HaIlpaBICHUH.
JlocTikeHue 3TUX Iesied mporpaMMmbl MO (DU3MKE HA yYpPOBHE OCHOBHOTO
o01ero oOpazoBaHusl 00ECIIEYUBACTCS PEIICHUEM CIEAYIONINX 3a/1a4:
npuoOpeTeHre 3HAaHUKW O JUCKPETHOM CTPOEHUU BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPHUECKUX, MATHUTHBIX M KBAaHTOBBIX
SIBJICHUSX,
MpUOOpETeHHE YMEHHI ONMUCHIBATh U OOBACHATH (QU3UUYECKUE SBJICHUS C
UCIIOIb30BaHUEM TTOTYUYCHHBIX 3HAHUH;
OCBOGHHME METOJOB pEIICHUS] MPOCTEUIINX Ppacu€THBIX 3aaady C
UCIIOJIb30BaHUEM bu3nYecKux MoJenei, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUH HAOII0IaTh MPUPOTHBIC SBICHUS W BBITIOIHSATH OTBITHI,
nabopaTtopHble  pabOTBl M JIKCIEPUMEHTAIbHBIE HCCIEIOBAaHUS C
MCIIOIb30BAaHUEM U3MEPUTEIBHBIX MPUOOPOB,
OCBOEHUE MPUEMOB paboThl ¢ MHPopMaruen (HU3NYECKOTO COJIEepHKAHUS,
BKJIIOYAsi UHPOPMAITUIO O COBPEMEHHBIX JOCTIKEHUSAX (U3UKU, aHAIHU3 U
KPUTUYECKOE OlICHUBaHKHE UH(POPMAIUH;
3HAKOMCTBO €O chepamu podeCCHOHATLHON AEATEIbHOCTH, CBI3aHHBIMU
¢ (u3ukoil, M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMU Ha
JTOCTHXKEHUSAX (PU3UUYECKON HAYKH.
Ha wmsydenue ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 wacoB (2 yaca B Hezeno), B 8
kiacce — 68 yacoB (2 waca B Hegenmo), B 9 kiracce — 102 vaca (3 waca B Heelo).

[Ipennaraemsiii B mporpammMe 1o (pusuke nepeyeHsb JabopaTOPHBIX padoT U
OMBITOB HOCUT PEKOMEH/IATENIHLHBIN XapaKTep, YUUTENb JeIaeT BRIOOP MPOBEACHUS



1a0opaTOpHBIX PabOT MU OMBITOB C YYETOM HHAMBUAYAIbHBIX OCOOCHHOCTEH
o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANBHBIX 3aJaHul, MpeJjiaraéMblX B paMKax
OCHOBHOTO TOCYJJaPCTBEHHOT0 3K3aMeHa Mo (PU3HUKeE.



COIEPKAHUE OBYYUEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKIIET0 MUPA.

O®usnka — Hayka o npupoxe. fAsienus npupoasl. Dusnyeckue SBICHUS:
MEXAHUYECKUE, TEIUIOBBIE, JIEKTPUUECKAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Odusnueckue BenuuuHbl. M3Mmepenue Qusnueckux BenuuuH. Duznueckue
npu6bopsl. [lorpenHocts u3MepeHuit. MexyHapo/iHasi cUCTeMa €TMHMUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Y4YalOT MPUPOY.
EcrecTBeHHO-HayUHBI METOJI MO3HAHUS. HAOIIOJIEHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE THIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUMOTE3, OOBICHEHUE
HaOmogaeMoro sBieHus. Onucanue PU3NIECKuX sIBICHUH ¢ TIOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHH4YeCKHE, TEIUIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC

SIBJICHHUS.
2. ®uznueckue npubOpsl U MpoIeaypa MPIMBIX U3MEPEHHUIN aHATOTOBBIM U
U (ppoBBHIM IPUOOPOM.
Jlabopamopnuie padbomst u onvimeol.
1. OmnpeneneHue EHBI ISIECHUS MKATbl U3MEPUTEIHLHOTO MPUOOpa.
2. M3mepeHune pacCTOSTHUM.
3. M3mepeHne 00bEMA KUJIKOCTH U TBEPAOTO Tea.
4. OmnpeneneHue pasMepoB MajbIX TEIL.
5. M3mepeHne TemmnepaTypbl NPU IMOMOIIHM UJIKOCTHOTO TEPMOMETpPA U
JNaTYMKa TEMIEPATYPHI.

6. IIpoBeneHue uccinenoBaHUs MO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJNETA
apuka, MyImeHHOr0 FOPU30HTAIBHO, TeM O0OoJIbllle, YeM OOJibllle BBICOTA
MyCKa.

Pa3jen 2. [lepBoHayajibHbIE CBE/IeHUSI O CTPOEHNH BelIECTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJIEKYJbl, WX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOECHUE BEILIECTBA.

JIBrmokeHne 4actuil BeniectBa. CBsI3b CKOPOCTH JIBMKEHHMS YacTHL[ C
temneparypoil. bpoyHoBckoe nBmxkenue, auddysus. BzaumoneiicTBue wyacTtuil
BEIIECTBA: MPUTSKEHUE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BELIECTBA. CTPOEHUE Ta30B, KUIAKOCTEN U TBEPABIX
(KpHCTANTNYECKMX) Tell. B3aMMOCBS3b MEXIy CBOWMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHO-MOJEKYJISPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUWA BOJBI.

Hemoncmpauuu.

1. HaOmronenune OpOyHOBCKOTO IBUKEHUS.



2. HaGmogenue nuddysuu.
3. HaOmronenue  siBICHUH, OOBSCHSIOMINXCS ~ MPUTSHKCHHEM WU
OTTAJIKMBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuie padbomst u onvimeol.

1. OneHka JguamMeTpa aroMa METOJIOM psaoB (C  HCHOJIB30BaHUEM

dororpaduii).
2. OnbITHI 110 HAOIIOJEHUIO TEMJIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /[Bu:KeHHe ¥ B3auUMO/IeiicTBHE Tel.
Mexanunyeckoe JBUXEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBHXKECHUE.
Cxopoctbe. CpeniHsisi CKOPOCTh IIPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBUKCHHS.
SBnenue wHepuuu. 3aKOH HMHEpPUUU. B3auMoaeicTBHe Ten Kak NpUYMHA
W3MEHEHUsS CKOpPOCTH [JIBHKEHHS Tell. Macca Kak Mepa HHEPTHOCTH Teda.
[InoTtHOCTH BemiecTBa. CBSI3b IUIOTHOCTH € KOJWYECTBOM MOJIEKYJ B E€IUHHIE
o0bEMa BelecTBa.
Cuna xak XapakTepUCTUKAa B3aUMOJEUCTBUS Tel. Cuia ynpyrocTd M 3aKOH
I'yka. M3mepenue cumibl ¢ MOMOLIBIO IUHAMOMETpPA. fBIIEHUE TATOTEHUS U CUa
TspkecTr. Chlia TSHKECTH Ha Ipyrux maHerax. Bec tena. HesecomocTs. CnoxeHue
CWJI, HaIlPaBJIEHHBIX MO OJHOW MpsAMoil. PaBHoaeicTBytomas cui. Cuiia TpeHus.
TpeHune CKONbKEeHUS U TPEHHUE OKOsI. TpeHne B Ipupoie U TEXHUKE.
Hemoncmpayuu.
1. HaOnronenune MeXaHUYECKOTO ABUKECHHUS TeEJa.
2. M3mepeHne CKOpOCTH MPSIMOJIUHENHOTO JIBUKECHUSL.
3. HaOnroneHue siBICHUS UHEPIIUU.
4. HabGnrogeHue U3MEHEHHs] CKOPOCTH IIPU B3aUMOICHCTBUH TEIl.
5. CpaBHEHHME MACC IO B3aUMOJICVCTBHIO TEIL.
6. Cllo)keHHE CUJI, HAIPABJIECHHBIX 10 OJHOMN MPAMOM.
Jlabopamopnuie padbomst u onvimeol.
1. OmnpenerneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKCHHS (IIApUKa B )KHJIKOCTH,
MOJICITH JICKTPUYCCKOTO aBTOMOOWIISI M TaK Jajee).

2. OmnpenenieHre CpelHEW CKOPOCTU CKOJBXEHUsSI OpycKa WM IapuKa IMo
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenne mIOTHOCTA TBEPAOTO TeNa.
OnbITE, JAEMOHCTPUPYIOIIHME 3aBHCHMOCTh pacTsDkeHus (medopmarivm)
MPY>KUHBI OT TIPUIIOKEHHON CUJIBI.

5. OmnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCA TOBEPXHOCTEM.

Paznen 4. JlaB/jieHne TBEPABIX TeJI, KMIKOCTEI U ra3oB.



JaBnenue. CriocoObl YMEHBIIICHUSI U YBEIUYECHUS AaBieHusA. [laBneHue rasa.
3aBUCUMOCTh JaBJIEHHs raza OT 00bEma, TemnepaTtyphl. llepemaua naBieHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMUA W raszamu. 3akoH [lackang. [IHeBmaTmueckue
MalllMHbl. 3aBUCUMOCTb JABJIEHUSA XUIKOCTH OT TIyOWHBI. ['HIpocTaTudeckuii
napagokc. Coobmiaromniuecst cocyibl. [ nipaBnuyeckiue MexaHUu3MBbl.

Atmochepa 3emnu u atrmocdepHoe napieHue. [IpuunHBl CylecTBOBaHUS
BO3AyIHON oOonouku 3emiu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro
JaBlIeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! AJist u3MepeHus: aTMOC(HEPHOTO JIaBJICHHUS.

JlelicTBrE XUAKOCTH U Tra3a Ha NMOTPYKEHHOE B HUX TEJO0. BeITankuBaromas
(apxumenoBa) cuita. 3akoH Apxumena. [InaBanue ten. BosnyxormiaBanue.

Hemoncmpayuu.
3aBUCUMOCTh JABJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBieHus KUIKOCTHIO U Ta30M.

CooOwmaromuecs cocyibl.

['mppaBnnueckuu npecc.

[IposiBnenue nercTBusi aTMOC(HEPHOTO TaBICHUS.

3aBUCUMOCTh BBITJIKUBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHOM YacTU
T€JIa U TNIOTHOCTH KUJKOCTH.
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PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BEITECHEHHOM KUJIKOCTH.
VYcioBue MiaBaHus TEIl: TJIABAHUE WJIW MOTPYKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILLICHUS IUNIOTHOCTEMN TEJa U KUIKOCTH.

Jlabopamopnuie padbomsvt u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOU B
KUJIKOCTh YaCTH TeJA.

2. OmpeneneHue  BBITUIKMBAKOMIEH  CWIbL, JCHCTBYIOIIEW Ha  TEJIO,
MOrPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CHIIBI, IEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MACCHhI TENA.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJKUBAIOIIECH  CHIIBI,
JEUCTBYIOIIE Ha TEI0 B JKUAKOCTH, OT 00bEMaA MOTPYyXKEHHOU B
KUJKOCTh YAaCTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCTpynpoBaHuWe apeomMeTpa WIM KOHCTPYUPOBAHHE JIOAKH U
OIIpelIeNIEHUE €€ IPy30HOABEMHOCTH.

Paznen 5. Pabora u MomHOCTh. JHEpPrus.

Mexanuueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI. pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBumio

paBHOBecusi pbryara. llpumeHeHune mpaBuUiia paBHOBECUS pblyara K OJIOKY.



«3onotoe mpaBwio» MexaHukd. KIIJ[ mnpocteix wmexanu3moB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuyeckass dSHepruss. KuHeTmueckas ¢ TNOTEHUHAIbHA JHEPIUS.
[IpeBpanieHre 0AHOTO BHUIa MEXAaHUYECKOW SHEPTUH B APYTOM. 3aKOH COXPAHECHUS
DHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomst u onvimeol.

1. Omnpenenenue paOOThl CHJIBI TPEHUSI MPU PABHOMEPHOM JIBHDKEHUU Teja

10 TOPU3OHTAIIBHON IOBEPXHOCTH.
2. HccnenoBaHue yCcioBUM PaBHOBECHS pblyara.
3. M3mepenne KIIJ HaKIOHHOM MJIOCKOCTH.

4. HM3ydeHue 3aKOHA COXpPAaHEHUS MEXaHUYECKOU YHEPIUH.
8 KJIACC

Pa3znen 6. TermioBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO--KUHETUYECKOW TEOPUH CTPOCHUS
BemecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. OmNbIThl, TOATBEPKIAAIOIINE
OCHOBHBI€ TOJIOKEHHS MOJIEKYIISIPHO-KUHETUYECKON TEOPHHU.

Mogenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucranmuueckue u amopdubie Tena. OObsICHEHHE CBONCTB T'a30B, KUJAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUW MOJICKYISPHO--KUHETUUYECKON TEOPHHU.
CMaunBaHue U KaWUIAPHBIC SBJICHUA. TEeIIoBOEe pacCIMPEHNE U CKATHE.

Temneparypa. CBsi3p TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUXEHHUS
yactull. BuayTpeHnsisi sHeprus. CnocoObl M3MEHEHUsT BHYTPEHHEH HHEPruu:
TEIJIonepeaaya 151 COBEPIIICHHUE paboTHI. Bunbr TETUIONEPEIAYN .
TETIONPOBOIHOCTD, KOHBEKLINS, U3JTYYEHHE.

KonudecTBo TemnoTel. YaenapHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oananca. IlmaBneHwe wu
OTBEPJCBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y AECIbHAs TEIUIOTA IUIABJICHHUS.
ITapooOpazoBanue u konaeHcauus. Mcmapenwe. Kumenwme. YaenpHas TerioTra
napooOpa3oBaHusi. 3aBUCUMOCTb TEeMIIEpaTypbl KHUIIEHHS OT aTMOC(EPHOTro
JTABJICHUS.

Brnaxuocts Bo3ayxa.

OHeprus TOIJIMBA. Y I€IbHAS TEIJI0Ta CTOPAHUS.

[Tpunmunel pabotel TemnoBbix apuratened KIIJ[ temmoBoro aBuratesns.
TermnoBble IBUTATENH U 3aLATA OKPYKAIOIIEH CPEBI.

3aKOH COXpPAHEHHUS W MPEBPAIICHUS SHEPTUHU B TEIUIOBBIX MPOIIECCaX.

Hemoncmpauuu.

1. HaOmronenune OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddyzuu.

Halntonenue siBeHUN cMaulBaHUS U KATWLISPHBIX SBICHUN.
HaGntonenue TeminoBoro paciumpeHust Te.

N3meneHnue naBieHus rasa mpu U3MEHEHHH OOBEMA M HArpeBaHUU WIIU
OXJIaXICHUU.

[IpaBuiia usmMepeHus TemMnepaTyphbl.

Bune! Temionepenaun.

OxUJtaxkJieHre IpyU COBEPILICHUH PabOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMH CHJIAMHU.
CpaBHeHUE TEIIOEMKOCTEN pa3IMYHbIX BEIIECTB.
HaGnronenue kumnenus.

HaGntoenre nocTossHCTBA TEMIIEPATYPhI PU TIABJICHHH.
Mopenu TemIOBBIX ABUTATEIEH.

Jlabopamopnuie padbomst u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 1O 0OHAPYKEHUIO JEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSIKEHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM WIIM Caxapa.
OnpITl 10 HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUS Ta30oB, XKUAKOCTEH U
TBEPABIX TEI.

Omnpenenenue AaBieHMs BO3AyXa B OaJJIOHE IINPULA.

OnbITEl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTbH [JABJICHHS BO3JyXa OT €ro
00b€Ma U HArpeBaHUS UIIN OXJIAXKICHUS.

[IpoBepka runoTe3bl TUHEWHON 3aBUCUMOCTHU JIMHBI CTOJIOUKA KUIKOCTU
B TEPMOMETPUYECKOHN TPyOKE OT TEMIEPATYPHI.

HaGmtonenne u3MEHEHHMsT BHYTPEHHEM OJHEpruM Tela B pe3yJbTaTe
Terionepeaady U paboThl BHEITHUX CHUII.

HccnenoBanue sBIEHHS TEIJIOOOMEHAa NpPH CMEIIMBAHUM XOJOJHOW U
ropsiyeid BOJIbI.

Omnpenenenue  KONMMYECTBA  TEIUIOTHI,  IIOJYYEHHOI'O  BOJOM  IIpHU
TEII000MEHE C HArPEThIM METAINTMYECKUM LIUIIUH]IPOM.

Onpenenenue yneabHONU TEINIOEMKOCTH BEIECTBA.

HccnenoBanue mmpouecca UCIapeHus.

OnpeneneHne OTHOCUTENIBHOM BIaXKHOCTH BO3/1yXa.

Onpenenenune yaenbHON TEIIIOTHI IIABJICHUS JIbJA.

Paznen 7. djekTrpuyeckue 1 MATHUTHBIE SIBJIEHMSI.

Onektpuzanus Tea. J[Ba poja SIEKTPpUUECKUX 3apsjoB. BzanmopencTBue
3apsOKCHHBIX  Tel. 3akoH KynoHa (3aBHCHMOCTh  CHIJIBI  B3aUMOJICHCTBUSI
3apsHKCHHBIX TEJT OT BEJIMYMHBI 3aPSIIOB M PACCTOSIHHS MEXIY TeJIaMH).

Dnektpuueckoe mnoisie. Hanpspk€HHOCTH 3iekTpudeckoro mnois. [IpuHoun
CYIIEPIIO3HIIAN DIICKTPUICCKHX T0JIcH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snextpudeckux 3apsaoB. DIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. [IpoBOOHMKM ¥ JUAIEKTPUKU. 3aKOH  COXPAHEHHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHMUS AJIECKTPUUYECKOTO TOKAa.
VICTOYHMKH TIOCTOSTHHOTO TOKa. JICHCTBHSI 3JIEKTPHUECKOTO TOoKa (TerioBoe,
XAMHWYECKOE, MArHUTHOE). DJIEKTPUUSCKUN TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckad uenb. Cumia ToOkKa.  DIEKTPUYECKOE  HANPSIKECHUE.
ComnpoTruBieHre TPOBOAHUKA. Y IEIIBHOE CONPOTUBIICHUE BemecTBa. 3akoH Oma
s yyactka uenu. [lociemoBaTenbHOE W MApAIUICNIBHOE  COEAUHEHUE
MIPOBOJTHUKOB.

Pabota u MOIIHOCTH BJEKTpPUYECKOro Toka. 3akoH Jlxoyns—Jlenua.
DneKTpuuecKue ey U NoTpeOUTeNnn MEKTPUYEcKoi sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocTtossHHblE  MarHuThl.  B3auMOIencTBME  NOCTOSIHHBIX ~ MAarHUTOB.
MarnauTtHO€e nosnie. MarHuTHoe noje 3eMJId U €ro 3Ha4€HUe IS )KU3HU Ha 3eMIIe.
OnbiT  Opcrena. MarHuTHOe TOJIE  DJIEKTPUYECKOro ToKa. IIpuMmeHeHwne
3JIEKTPOMArHuTOB B TEXHUKE. /[eliCTBHE MAarHUTHOTO IOJI HA MTPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. VICIonb30BaHWE SJIEKTPOABHUIATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBneHue 31eKTPOMarHuTHOW nHAYKIMK. [IpaBuno Jlenna.
DJIEKTpOreHepaTop. Cnioco0bl MOJYYEHUS AIEKTPUUIECKOMN SHEPTUM.
DNEKTPOCTAaHIINKU Ha BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DJIeKTpU3alus Tell.
JIBa poJa 3JIEKTPUYECKUX 3aPsII0B U B3aUMOJAECHCTBUE 3aPSKCHHBIX TEIL.
Y CTpOUCTBO U AEUCTBUE JIEKTPOCKOIA.
DIIEKTPOCTATUYECKAS] MHYKIIUS.
3aKOH COXpPaHEHUS IICKTPUUECKUX 3aPSIAO0B.
[IpOBOTHUKH U TUAIEKTPUKHU.
MoaenupoBaHue CHJIOBBIX JUHHUM JJIEKTPUUIECKOTO TOJIS.
HcTouHnKkHr NOCTOSTHHOTO TOKA.
JIelCTBUS SIIEKTPUYECKOTO TOKA.

. DJEKTPUUECKUHN TOK B )KUJKOCTH.

. ['a30BBIi1 pa3psn.
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. I3Mepenune CHitbl TOKa aMIEPMETPOM.
. I3MepeHune 31eKTpUIECKOTO HAPSIKEHHUST BOJIbTMETPOM.
. PeocTtat 1 Mmarazus conpOTUBIICHUM.
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. BzanmoencTBre mocTOSIHHBIX MAarHuTOB.

=
»

. MOI[CJ'H/IpOBaHI/IC HCBO3MOXXHOCTH pa3acICHUsA IIOJIOCOB MarHuTa.



17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHue MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarnuTtHoe 1oJjie Toka. JeKTPOMarHur.

JlelicTBME MarHuTHOTO TIOJISI HA POBOJIHUK C TOKOM.

DJIEKTPOABUTATEND MMOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUS 3JEKTPOMArHUTHOW MHIYKIIUH.

OnbiTel Papajes.

3aBUCUMOCTh HANpPaBIICHUST HWHIYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBCHHS.

DJIEKTPOreHePaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomuvt u onvimeol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO SJEKTPU3alMU TeJl HWHAYKIMEW U 1pu
CONPUKOCHOBEHUHU.

HccnenoBanne JEUCTBHUS SJIEKTPUYECKOrO TMOJII HAa MPOBOJHHKHA U
TTUDJIEKTPUKH.

CoOopka u rpoBepKa padOThI JIEKTPUUECKOM IIETH ITOCTOSHHOTO TOKA.
N3mepeHue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaNpsHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYILETO 4Yepe3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIITUE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTHUBIICHHUS] TPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEUHOrO
CEUYEHUs U MaTepuala.

[IpoBepka mpaBuiia CIOKEHHS HANpPsDKEHUW TPU  TMOCIEI0BATEILHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna sl CWJIbI TOKA NPHU MapauieIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenue padoOTHI AINEKTPUIECKOTO TOKA, UIAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH SJIEKTPUYECKOTO TOKA, BBIACISEMONW Ha
pe3ucTope.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO 4epe3 JIAaMIOYKYy, OT
HaNpsDKEHUS HA HEH.

Onpenenenue KII/] HarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMOACHCTBUS TOCTOSIHHBIX MATHUTOB.
N3ydenne MarHUTHOTO TOJS TOCTOSIHHBIX ~ MAarHUTOB TIPU  HUX
00bEIMHEHUU U Pa3/CICHUU.

UccnenoBanue necTBUS SIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.



17. OnbITE, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJICHUCTBUS
KaTyIIKH C TOKOM M MarHatra OT CWJbl TOKa W HANpaBJICHUS TOKa B
KaTYyIIKE.

18. I3yuenue AerCcTBUS MarHUTHOTO TTOJISI HA MPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue 1 u3ydeHue padoThl 3JE€KTPOABUTATENS.

20. 3mepenne KIIJ] anexkTpoaBuraTeabHON YCTaHOBKHU.

21. OnbITBl MO HKCCIENOBAHHUIO SIBJICHUS SJCKTPOMArHUTHOW WHAYKIHM:
WCCIIEIOBAaHNE HW3MEHEHUW 3HAYEHHS W HAIMPABJICHUS HHAYKIHOHHOTO
TOKa.

9 KJIACC

Pa3jien 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe nBuxeHHe. MarepuanbHas Touka. Cucrema OTCUETa.
OTHOCUTENBPHOCTh MEXAHUYECKOIO JIBUKECHUSA. PaBHOMEpHOE MPSIMOIMHENHOE
InBH>KeHre. HepaBHOMEpHOE NpsAMONMHENHOE NBUKEeHUE. CpeqHsass U MTHOBEHHAs
CKOPOCTb TeJla IIPU HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHEHoe aBukeHue. CBOOOIHOE
najgenue. OnwiTel ['anumnes.

PaBHomepHOe aBUWKeHHE TIO OKpykHOCTH. [lepumon m uactora oOpalieHus.
JIuHeliHasa u yriaoBasi CKOpOCTH. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepsrriit 3akoH HeroToHa. Bropoit 3akoH HeroTtona. Tpetuit 3akon HeroToHa.
[TpuHIUIT CyNIepIO3ULINU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHIIa TPEHUS CKOJIbKEHUS, CUila
TPEHHUS TTOKOS, APYTUE BUIbBI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO
naneHus. JBwxkenue miaHer BOkpyr Comuma. IlepBas kocmuyeckas CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue matepualibHON TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPEIUVIEHHOM OChIO BpaieHusa. MomMeHT cuibl. LIeHTp TsxecTh.

Nmnynec Tena. M3menenue ummnynsca. Mmynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJbca. PeakTUBHOE IBUKEHUE.

Mexanuueckass pabora M MOIIHOCTh. PaboTa cuil TsbKECTH, YNPYroCTH,
Tpenus. CBsi3b dHEepruu U paboThl. [loTeHIIManbHast SHEPrus Tena, MOAHATOTO HaJ
MMOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHas YHEeprus c:kaTol npyxkuHbl. Kunetnueckas
sHeprud. Teopema 0O KMHETHYECKON IHEPrUU. 3aKOH COXPAHEHUS MEXAHWYECKOU
SHEPTUM.

Hemoncmpayuu.

1. HaOnronenne MEXaHUYECKOTO JBUKEHUS TeJla OTHOCUTEIHHO Pa3HBIX TEJ

OTCYETA.
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9.

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

CpaBHeHHME TyTEd W TPACKTOPHUM JABMKEHUS OJHOTO M TOTrO K€ TeJa
OTHOCHUTEJIBHO PAa3HBIX TEJ OTCYETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS IPSAMOJIMHENHOTO JBHXKEHUS .
HccnenoBanne npu3HaAKOB PaBHOYCKOPEHHOTO ABUKECHUS.

HaGntonenue nBM>XeHUs Tela Mo OKPY>KHOCTH.

HaGnroneHrne MexaHU4eCKUX SBJICHUM, MPOUCXOIAIIUX B CUCTEME OTCUETA
«Temexkka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHXKECHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUSI T€JIa OT MAacChl Tella U JEUCTBYIOIIEH Ha HETO
CHUJIBI.

HaGntonenue paBeHCTBA CUIT ITPU B3aUMOJICUCTBUU TEN.

N3MeHeHune Beca Tenia npu YCKOPEHHOM JIBUKCHUMU.

[Tepenaua umiynbca Ipu B3aUMOJIECHCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUHU MIPU B3aUMOJICHCTBUU TEN.

CoxpaHeHue nMIyJbCca MPU HEYNIPYTOM B3aUMOJECHCTBUMU.

CoxpaHeHre UMITyJIbca IMpU a0COJIOTHO YIPYTOM B3aUMOJIECUCTBHH.
Ha6nronenre peakTHBHOTO IBUKEHUS.

CoxpaHeHne MeXaHU4ECKOM SHEPTUH MPU CBOOOTHOM TAJICHUHU.
CoxpaHeHne MEXaHUYECKON SHEPTUH NIPU JBUXKEHUH TeNa MOJ JCUCTBUEM

IIPY’KHUHBI.

Jlabopamopnuie padbomst u onvimeol.

1.

KonctpyupoBanue Tpakta Jyuisi pa3roHa U JajdbHEHUIIEro PaBHOMEPHOIO
JBUKECHUS IIIAPUKA WUITU TEISXKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJBXKEHUSI OpycKa WM JIBHXKCHUS
[IapyKa o HaKJIOHHOM MJIOCKOCTH.

Onpenenenue yCKOpEHHUsI Tela MPU PABHOYCKOPEHHOM JBUXKEHUU IO
HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JBKEHUH 0€3 HayalbHOW CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBHKEHUU 0e€3
HayaJdbHOM CKOPOCTH IyTH OTHOCSTCA KakK psii HEYETHBIX YHUCENT, TO
COOTBETCTBYIOIIHUE MPOMEKYTKH BPEMEHU OJIMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJIEHUS.

Omnpenenenue kodppuneHTa TPEHHUS CKOJIbXKEHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JABUKEHUU Tela
M0 TOPU30HTAJIBHON MTOBEPXHOCTH.



10. Onpenenenre pabOTHl CHIIBI  YIOPYTOCTH TIpU  MOABEME Tpy3a C
HCITOJI30BaHUEM HEIOABHKHOTO U IMOABHKHOTO OJIOKOB.

11. 3y4yeHue 3aKkoHa COXpaHEHUS SHEPTUM.

Pa3nena 9. Mexanndyeckue KoJ1e0aHUS M BOJIHBI.

KonebarensHoe nemkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: TTEPUO/I,
4acToTa, aMIUTATYy1a. MaTeMaTU4eCKuil U NpYy>KUHHBIA MasTHUKU. [IpeBpaiieHue
SHEPIrUHU MPHU KoueOdaTeTbHOM ABUKCHUH.

3atyxawmue  KoJieOaHus. Beinyxaennbie  kosieOaHuUs. Pe3onaHnc.
Mexannueckue BoJHbL. CBOHCTBAa MeXaHW4YeCKUMX BOJIH. [IpojmonbHbIE ©
MONEPEYHbIE BOJHBL. J[TMHA BOJMHBI W CKOPOCTh €€ PACIPOCTPAHEHMUS.
MexaHn4eCKre BOJIHBI B TBEPJOM TEJIE, CEUCMUYECKHUE BOJTHBL.

3Byk. ['poMKOCTh 3Byka u BbicOTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u

YIIBTPa3BYK.
Hemoncmpayuu.
1. HaGmronenune koneOGaHWii Ten MOJ JIEUCTBHEM CHIIBI TSXKECTH M CHIIBI
YIPYTOCTH.
2. HaGmonenue konebaHuii rpy3a Ha HUTU U HA MPY>KUHE.
3. HaOnronenue BbIHYKIEHHBIX KOJIEOAHUI U pE30HAHCA.
4. PacmpocTpaHeHue MPOJOIbHBIX U IMOTIEPEYHBIX BOJIH (HA MOJICIIH).
5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
6. AKyCTHUYECKUH PE30HAHC.

Jlabopamopnuie padbomst u onvimeol.
1. OmpeneneHre YacTOThl M TEpUojAa KoJieOaHMM MaTeMaTU4eCcKOro
MAasITHHKA.
OrnpeeneHue 4acTOThI U Iepuoia KoieOaHu MpyKMHHOTO MasgTHUKA.
HccnenoBanue 3aBUCUMOCTH TIepHUOJia KOJIeOaHWM MOABEIIEHHOTO K HUTH
rpy3a OT JJINHbI HUTH.
4. HccnenpoBaHue 3aBUCUMOCTH MepUOJia KOoieOaHU NPy KUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IlpoBepka He3aBUCUMOCTU Mepuoa KojeOaHUuM Tpys3a, MOABEIICHHOTO K
HUTH, OT MacCChI Ipy3a.
6. OmbITBl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  IEpHUOJa  KojeOaHUi
MPYXKUHHOTO MAsiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKHUHBL.
7. V3MepeHue yckopeHus: CBOOOAHOTO MaJICHUS.
Pasnen 10. DyiekTpOMarHuTHOE MOJIE U YJIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  MOJie.  DJIEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
ANEKTpOMarHuTHbIX BOJIH. [llkama snekTpoMarHUTHBIX BOJIH. lcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBA3H.



DnekTpoMarautHas npuponaa cera. CkopocTb cBeta. BoiHOBBIE CBOMCTBa
CBETa.

Hemoncmpayuu.

1. CBOUCTBA 3JNEKTPOMATrHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomsvt u onvimol.

1. V3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOHWIBHOTO

TenedoHa.
Pa3gen 11. CBeToBbIe IBJICHHUS.
JlyueBas MOJICIb CBeETa. HUctounuku CBETA. [IpssmonuHeHOE

pacnpoctpanenue cera. 3atMeHuss ConnHna u Jlynsl. Otpaxkenue ceta. [1nockoe
3€pKaJio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenne cBera. 3akoH mpenomieHus cBera. [losHOe BHyTpeHHEe
OTpaXeHHne cBeTa. VICmonb30BaHWE TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUXCBETOBOIAX.

JIunza. Xon nyueid B umH3e. OmnTuyeckas cucrtema (Qoroamnmapara,
MHKpPOCKONIAa M TeliecKoma. [7a3 Kak ONTHYecKas CUCTeMa. bIHW30pyKOCTh U
JTAIbHO30PKOCTb.

Paznoxkenne Oemoro cBeta B croekrp. OmnbiTel HetoToHa. CnoxeHue
CIIEKTpaJbHBIX IBETOB. /Jlucniepcus cBera.

Hemoncmpayuu.

[IpssmMonrHEHOE pacIPOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuenue n300pa>keHul B MIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaJiax.
[Ipenomnenue csera.

Onrudeckuil CBETOBOJ.

Xop ntydeid B coOMparomei JuH3e.

XOoJ 1y4yelr B pacCenBArOIIEH JINH3E.

[Tonyuenne n300pa>keHH C TOMOIIBIO JTUH3.

[Tpunnun neiictBus Qoroarnmnapara, MUKPOCKOIA U TEJIECKOIIA.
10. Monens rnasa.

11. PaznoxkeHue 0enoro cBeTa B CHEKTP.

12. Tlonydenue 6e0ro cBeTa MpHU CI0KEHUHU CBETA PA3HBIX 1[BETOB.
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Jlabopamopnuie padbomsvt u onvimeo.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPa)KEHUSI CBETOBOTO Jiyya OT yrjia
TaJICHUS.
N3yuenne xapakTepUCTUK U300paKeHUs TPEAMETA B IIJIOCKOM 3€pKaJe.
NccnenoBanue 3aBUCUMOCTH yIijla MPEJIOMIIEHUS CBETOBOTO Jiy4ya OT yriia
MaJIeHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».



[Tonyuenne n300pa>keHu i C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI COOMparoien
JIVH3BI.

OMBITHI O Pa3I0KEHUIO OEJIOro CBETa B CIIEKTP.

OnbITEl IO BOCTIPUSTHIO I[BETA MPEAMETOB MPU UX HAOIIOJICHUHM Yepe3
I[BETOBbIC (DUIIBTPHI.

Pa3znen 12. KBaHToBBIE SIBJICHUS.

Omnbitel Pesepdopna u nnanerapHas mozenb aroma. Moaens atroma bopa.
Hcnyckanue u nornomeHne ceera atomom. KBanTel. JIMHEHYaThIe CIEKTPBI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U ramma-uzinydeHuss. CTpoeHUE aTOMHOTO
aapa. HykioHHas wmoxaens artoMHOro saapa. HMsoromel. PaguoakTuBHBIE
npeBpatieHusd. llepuon nonypacnaga aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apAJIOBOTO U MAacCCOBOTO YHCEN.
DHeprus CBsi3M aTOMHBIX snep. CBsA3p Macchl M 3Hepruu. Peaknuu cuHTE3a U
nenenud saep. Mcrounnku 3neprun CoJiHIIA U 3BE3.

Snepnasa sHepreruka. JleMCTBUS pPagUOAKTUBHBIX H3JYYCHUM HA KUBBIE
OpTraHU3MBl.

Hemoncmpayuu.

1. CnexkTpsl U31y4eHUs U MOTJIOIICHHUS.

2. CnoekTpsl pa3JIM4YHbIX ra30B.

3. ChekTp Boaopoja.

4. HaGnronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3HPYIOUIUX U3ITYYEHU M.

6. Perucrpanus u3nydeHus OpUpOJIHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnuie padbomuvt u onvimeol.

1. HaOnronenue CIIOMIHBIX U IMHEHYATHIX CIIEKTPOB U3TYUCHHUSI.

2. HccnmenoBaHue TPEKOB: MU3MEPEHHUE SHEPrUHM YaCTUIBI MO TOPMO3HOMY

nytH (mo gpororpadusam).

3. W3mepeHue painoakTUBHOTO (OHA.

IHoBTOpHTEILHO-0000 IO LU MOAYJIb.

[ToBTOpUTENBHO--00001IatOIIUI MOTYJIb TPEAHA3HAYCH [Tl CUCTEMAaTHU3aIuU
u  0000IIeHUS  TPEIMETHOTO  COACP)XKaHWS W ONbITa  JACATEIBHOCTH,
MpUOOPETEHHOT O MPU U3YUECHHUH BCETO Kypca (DM3UKH, a TakKe NSl MOATOTOBKH K
OCHOBHOMY TOCYJAapCTBEHHOMY »J3K3aMEHy MO0 (Qu3uke s 00ydarolmuxcs,
BBIOPABILINX 3TOT y4EOHBINA MPEAMET.

[Ipy n3yyeHnn JaHHOTO MOIYJSL PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JEATETbHOCTH, HA OCHOBE KOTOPBIX OOECIEUMUBAECTCS JIOCTUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3yJbTaTOB  00yueHus, ¢dopmupyercs
€CTECTBCHHOHAYYHASATPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEAOBAHUS



SABJICHUN MOPUPOALl U TEXHHUKH, OBJAJCHUE YMEHUSIMU OOBICHATH (PU3UUECKue
ABJICHUSI, TPUMEHSA TMOJIyYEHHbIC 3HAHWS, pEemarh 3aJadyd, B TOM YHCIE
Ka4ECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.
[IprHIMNIHANBHO NESATETBHOCTHBIN XapaKTep JAHHOTO pa3feiia peaau3yeTcs
32 Ccu€T TOro, 4YTO OOYyYalroIIMecs BBIMOJHIIOT 3aJaHus, B KOTOPHIX WM
MpeIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBACHSITH
(u3mYecKue SIBJICHUS B OKPY’KAIOIIEH MPUPOJI€ ¥ MOBCEAHEBHON KU3HH,
MCIIOJIb30BaTh HAYYHBIE METO/bl UCCIEAOBaHUS (DU3NUYECKUX SIBICHUH, B TOM
YUCIIe ISl POBEPKU TUIOTE3 U MOJYUYEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAyYHbIE OCHOBBI HamOoOJiee BaXXHBIX JOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, MPAKTUYECKOTO HCIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHHUSI BCEX M3BECTHBIX BUIOB
SHEPIUM.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INTPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenne Gpu3nku Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs HAIMPABIECHO
Ha JIOCTIKCHHUE JIMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.
B pe3ynbTraTte uzyuenus UMK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus

y oOyuaromierocs 0yayT copMUpPOBaHbI CIEIYIONINE JIUYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpHOTHYECKOT0 BOCITUTAHUS:

- MPOSIBJIICHUE WHTEpPECa K HCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCHICKOM

(bu3nYecKol HayKH,

- IIEHHOCTHOE OTHOIIICHHUE K IOCTHKEHUSAM POCCUUCKUX YIEHBIX--(DH3UKOB;

2) TPakIaHCKOT0 U TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI :

- TOTOBHOCTHh K aKTHBHOMY YYacCTHIO B OOCYXKJIECHUHU OOIIECTBEHHO3HAYNMBIXHU

ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECCKUM MPUMEHEHHEM JTOCTHKCHHMA

(hu3uKwy,;

- OCO3HAaHHWE BAXKHOCTH MOPATHHO--3TUYCCKUX TMPUHIIUIIOB B JESATEILHOCTH

YYEHOTI0;

3) 3cTeTHYeCKOT0 BOCIUTAHNS:

- BOCIIPUATHE ICTETHYCCKUX KAYeCTB (PU3MUCCKOW HAYKH: €€ TapMOHHYHOTO

MOCTPOCHMS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT'0 MO3HAHUS

- OCO3HaHHWE IEHHOCTH (U3MUECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa

MO3HAHUS MHUpPA, OCHOBBI Pa3BUTHUS TEXHOJOTHHA, BaKHEUIIEH COCTABIISFOIICH

KYJbTYPHI;

- pa3BUTHE HAYYHOW IIO003HATEIHHOCTH, HWHTEpPECa K HCCIIEeIOBATEIHCKON

TeSTENHHOCTH,

5) ¢opmupoBaHusi  KyJAbTYpPbl  3A0pPOBbSI H  3MOIHOHAJILHOIO

0J1aronosyyms:

- OCO3HaHHME IIEHHOCTU 0e30macHoro oOpas3a >KU3HMU B COBPEMEHHOM

TEXHOJIOTUYECKOM MUpPE, BAXKHOCTH TMpaBWi OE30MMacHOTO TOBEACHUS Ha

TpaHCTIOPTE, Ha JOpOraxX, C AIEKTPUUYECKHM W TEIUIOBBIM O0OpYIOBaHHEM B

JIOMAIITHUX YCJIOBUSX;

-c(OPMUPOBAHHOCTh HaBbIKa pedeKCHH, MpPU3HAHKWE CBOEro IpaBa Ha

OIMOKY ¥ TAKOTO K€ MpaBa y IPyroro 4eI0BeKa;

6) TPy10BOr0 BOCIIMTAHMSA:

- aKTHBHOC Yy4YacTHE B PEIICHWU NPAKTHYECKUX 3a1ad (B paMKaX CEMBbH,

o0pa3oBaTeIbLHOW  OpraHu3allid, Tropojaa, Kpas) TEXHOJOTHYECKOH M|



COIMAJILHON HAIMpPaBIIEHHOCTH, TPEOYIOIUX B TOM YHCIEe U (PUHUYECKUX
3HAaHWU,

- UHTEPEC K MPAKTHUYECKOMY U3YUYEHUIO MpOoQeccuid, CBI3aHHBIX C (DU3UKO;

7) 3K0JOrHY€eCKOT0 BOCTIMTAHMS

- OpHUEHTalMsl Ha NMpUMEHEeHuEe (U3MYECKUX 3HAHUU JJIsl pelieHus 3a7ady B
0o0JlacTh OKpY’KaIOIIEH cpelbl, IUIAHUPOBAHMS TOCTYNKOB M OIEHKH HX
BO3MOJKHBIX TTOCJICICTBUH JJIs1 OKPY>KAIOIIEH CpeIbl;

- OCO3HaHME II00aJBbHOIO XapaKTepa SKOJOTMUECKUX MPOOJieM U MyTel ux
penieHus;

8) amanTamum K M3MEHSIIOUIAMCS YCJOBHSM COIHAILHOW W TPHUPOTHOM
cpeabl:

- TOTpeOHOCTh BO B3aUMOJICUCTBUU TMPU BBHINOJHEHUH HUCCIEAOBAHUM U
MPOEKTOB (U3UYECKONW HAMPaBICHHOCTH, OTKPBITOCTh OMbBITY W 3HAHUSIM
IpyTux;

- TIOBBIIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH Ye€pe3 MNPAKTUUYECKYIO
NEeSATeNbHOCTD;

- OTpeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHUHM, B TOM 4KClie POPMYITUPOBAThH
UJIEH, TIOHSTHUS, TUIIOTE3bI O (PU3NYECKUX O0BEKTAX U SABICHUSX;

- 0co3HaHMe Ae(HUIIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 00JIaCTH
(hu3uKwy,;

- TUIAHUPOBAHUE CBOErO pPa3BUTUS B TMPUOOPETEHUU HOBBIX (PU3MUECKUX
3HAHUM,

- CTPEMIICHUE aHAJU3UPOBATH U BBISIBIATH B3AUMOCBS3U IPUPOJIbI, O0IIIECTBA U
ASKOHOMUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

- OIICHKa CBOMX JEHUCTBHI ¢ Yy4€TOM BIMSHUS Ha OKPYXKAIOUIYIO Cpeny,
BO3MO>KHBIX TJI00ATBHBIX MOCIECTBUM.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOGHHS MpOTpaMMbl TO (U3MKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y oo0ydaronierocs 0yayt chopMupOBaHbl MeTanpeIMeTHbIE
pe3yJbTaThl, BKIIFOYAOIINE TO3HABATEIHHBIC YHUBEPCATbHBIC yUeOHBIC TEHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAIbHBIE  Y4YCOHBIE  NIEUCTBUS,  PETYJISTHUBHBIC
YHUBEPCAITbHBIC YICOHBIC TCHCTBUS.

Ilo3HaBare/ibHBIE YHUBEPCAJIBHLIC yqeﬁﬂme I[eﬁCTBHﬂ

ba3oBble JIornuyecKune IlEﬁCTBHSI:



BBISIBJISIT M XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(sIBIICHUIA);
YCTaHABJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS IS
00001IIeHUS U CPABHECHMUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYMS B pacCMaTpUBaeMbIX (pakTax,
JTAHHBIX 1 HAOMIOCHUSX, OTHOCSIINXCS K (PU3UUECKUM SIBIICHUSIM;
BBISIBJISITh TIPUUYUHHO--CJICJICTBEHHBIE CBS3U MPU U3YYECHUU (PUINUECKUX
SIBJICHUU U TIPOIIECCOB, AEJIATh BBIBOABI C MCIOJIb30BAHUEM JICTYKTUBHBIX
YU UHAYKTUBHBIX YMO3AKIIOUEHHUM, BBIIBUTATh THUIOTE3bl O B3aMMOCBS3SIX
(hU3NUECKUX BEIMYHH,;
CaMOCTOSITEILHO BBIOMpATh CHOCOO pemieHus y4eOHOW (U3nUYecKoi
3amaun (CpaBHEHHE HECKOJBKMX BAapUAHTOB pEIICHHs, BBHIOOp Hamboliee
MOJIXOISIIET0 ¢ Y4ETOM CAMOCTOSTEIBHO BBIJICIICHHBIX KPUTCPUEB).
Ba3oBble ucciienoBarejibckme 1eicTBUS
MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATENbCKUM HHCTPYMEHT MMO3HAHUS,
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABJIEHHOMY ILJIaHY OIBIT, HECIOXKHBIN
(bu3MYeCKUil HIKCIEPUMEHT, HEOOJbIIOe UCCIeA0BaHuE (PU3NUECKOTO
SIBJICHUS,
OIICHUBAaTh HAa TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUSI HJIU SKCIIEPUMEHTA,
CaMOCTOSITEILHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI MO PE3YyIbTaTaM
MPOBEAEHHOTO HAOIIO/ICHMS, OTIBITA, UCCIICIOBAHUS,
MPOTHO3UPOBATh  BO3MOXKHOE  JajbHElIlee pa3BUTHE  (PU3MUECKUX
MIPOIIECCOB, a TAKXKE BBIJBUTAThH MPEJIOI0KEHUS 00 UX Pa3BUTHHU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.
Pab6ora ¢ unpopmaumei:
MPUMEHSITh Pa3IMYHbIE METOJbl, THCTPYMEHTHI U 3aMpPOCHl IPU MOUCKE U
orObope MH(OpPMAIMM WM JIaHHBIX C YYETOM MPEIT0KEHHON y4eOHOI
dbu3nvecKou 3aaauu;
aHAJU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HUHPOPMAIUIO
pa3IUYHBIX BUAOB U (hOPM IPEACTaBICHUS;
CaMOCTOSITEJIbHO  BBIOMpAaTh ONTUMAaJIbHYIO (QOpMYy MpEACTaBICHUS
uHpoOpMalMM ¥ WUIIOCTPUPOBATH peElIaeMble 3aJayd  HECJIOXHBIMU
cXeMaMu, JuarpaMmMaMu, HHOU rpadukoi U uX KOMOMHAIIUSIMHU.
KoMMyHuUKaTHBHBbIE YHUBEPCAJbHbIE YUeOHbIE 1e/iCTBUSA:
B X0Ji¢ 00CyXIeHus y4eOHOro mMarepualia, pe3yJbTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3aJ1aBaTh BOMPOCHI M0 CYIIECTBY O0CYX IAaEMON TEMbI U
BBICKA3bIBATh WJCH, HAIICJICHHbIC HA PEIICHHE 3aJayu U MOJJep KaHue
0JIaroKeaTeIbHOCTH OOIIECHNUS,



COTOCTABJISITh CBOM CYXACHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuanora, 0OHapy>KUBaTh Pa3INYUe U CXOJCTBO MO3UIUH;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
myOJIMYHO MPEJCTABISITh PE3YAbTAThl BHIMOIHEHHOTO (PU3UYECKOTO OMbITa
(9KCIIEpHMEHTa, UCCICAOBAHMS, IIPOEKTA);

MMOHUMATh 5 HCIIOJIL30BAaTh MpEUMYIIECTBA  KOMAaHJIHOU 5
WHJVMBUAYaTbHOM pabOThl MOpH pPEHICHUH KOHKPETHOU Quinueckoi
MPOOJIEMBI,

MPUHUMATh LIEJIM COBMECTHOM NESATEIbHOCTH, OPraHU30BhIBATh JACHCTBUS
no e€ JOCTHXKEHUIO: paclpeleNsiTb poiH, oOCyXKIaTh MpPOILECChl U
pe3yAbTaThl COBMECTHOU pabOThI, 000011aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITIOJTHATH CBOKO YacTh paOOThI, TOCTUTas KAUECTBEHHOI'O pe3yjbTara Io
CBOEMY HAIpPaBIICHUIO U KOOPAUHUPYS CBOM JIEUCTBUSA C JIPYyTUMHU
yJIeHaMHU KOMaH/IbI,

OLICHUBATh KAue€CTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITEIbHO CHOPMYIUPOBAHHBIM YUYACTHUKAMH B3aUMOJI€UCTBUS.

PeI‘yJIHTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH

Camoopranuzauus:
BBISIBJISIT MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CUTYalUsX, TPEOYIOUUX
TUTS perieHust GU3nYecKux 3HaHUK;
OPUEHTHPOBATHCS B  PA3IMUHBIX MOAXOJAX MPUHATUS  PEUICHUM
(MHAMBUyaTbHOE, TPUHSITHE PEIICHUS] B TPYMIE, MPUHITHE PEIICHUM
IPYIION);
CaMOCTOSITEJILHO COCTAaBIISITh aJITOPUTM pPEIICHUST PU3NUECKOHN 3aauu WU
IJIaHA UCCJIEAOBaHUA C Y4ETOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTHUPOBATH Mpe/jiaracMble BapUaHThI PEIICHUI,
nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTPOJIb, SMOLIMOHAIBLHBI MHTEJLJIEKT:
JaBaTh aJICKBATHYIO OLICHKY CUTYyallMy U MpeJjiarath IiaH e€ U3MEeHEHN
OOBSCHATh TPUYMHBI  JOCTHKCHHS  (HEJOCTHXKCHHS)  PE3yJIbTAaTOB
NeSATebHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OMBITY;
BHOCHTb KOPPEKTUBBI B JCATEIHLHOCTh (B TOM YHCIE B XOJ BBIITOJHCHHS
(GU3NYECKOr0  WCCIEAOBAaHUSA WM TPOSKTa) Ha OCHOBE HOBBIX
00CTOATENbCTB, W3MEHUBIIMXCS CHUTyalllil, YCTaHOBJEHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATa LIETU U YCIOBUSIM;
CTaBUTh CE0S1 Ha MECTO APYroro 4YejaoBeKa B XOJI€ CIOpa WIH JAUCKYCCUH
Ha HAy4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;



MpU3HABaTh CBOE MPABO Ha OMIMOKY MpU penieHnr GU3NIeCcKuX 3aad uiu
B YTBEPKJIEHHUAX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO APYroro.

NPEAMETHBIE PE3YJIbTATBI

K kxoHIly 00yueHust B / KJjacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh y 00YUJAIOIINXCST YMECHHINA

UCIIOJIB30BaTh  TMOHATHSA. (U3WYECKHUEe W  XUMHUYECKHE  SIBIICHUA,
HAOJIFOICHHUE, JKCIEPUMEHT, MOJENb, THUIIOTEe3a, CAMHHIBI (HU3UICCKUX
BEJIMYMH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSIHHS BeriectBa (TBEproe,
KHUJKOE, Ta3000pa3HOe), MEXaHWUeCKoe JBWXKCHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPACKTOpUs, PABHOACHCTBYIOMIAS
cuia, nedopManms (ympyras, IIacTHYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCYABI;
pasnuuath sABiIcHUS (AUQQy3Hus, TEIIOBOE JBMKCHHUE YaCTHUI[ BEIICCTBA,
paBHOMEPHOE  JBW)KCHHE, HEPAaBHOMEPHOE  JIBIDKCHHE,  HWHEPIHS,
B3aMMOJICVCTBUE TEJI, PABHOBECUE TBEPABIX TEJN C 3aKPEIJIEHHOW OCHIO
BpalieHus, Tepenada JaBICHHUS TBEPABIMU TENaMH, >KHIKOCTIMH H
razamu, atMochepHoe JaBlieHWEe, IUTaBaHWE TeJ, NPEeBpAICHUS
MEXaHUYCCKOW HEPTHU) IO ONMHUCAHUIO MX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOe SBICHUE,
pacmo3HaBaTh TPOSBICHUE WM3YYCHHBIX (PU3WYECKUX  SBJICHUA B
OKpYXaloleM MHpE, B TOM uHucie (U3UYECKUE SBICHUS B MPHUPOJIE:
MPUMEPHI JBWKCHHSI C PA3IUYHBIMA CKOPOCTSMH B JKMBOW M HEKHUBOU
npupoje, ACHUCTBHE CHJIBI TPEHUS B TPHUPOAEC W TEXHHUKE, BIUSHUC
aTMOC(EpHOTO NaBIICHUs Ha KMBOW OpPTraHW3M, IIaBaHWUE PhIO, phIUaru B
TeJIe YeJIOBeKa, MPU ITOM MEPEBOIUTh MPAKTHIECKYIO 3a7a9y B YUEOHYIO,
BBIJICJISTh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3HUYECKUX SBJICHUMN;
OTMCHIBATH M3yYEHHBIC CBOMCTBA TEN M (PU3MUECKUE SBICHUSI, UCTIONB3YS
¢dusnyeckrue BeMMUYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMH,
MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIIPYTOCTH, CHUJIA TSKECTH, BEC
Tena, CWIa TpeHHs, naBieHue (TBEPAOro Teja, JKUAKOCTH, Tasa),
BBITAJIKUBAIOIAS CHJIA, MEXaHWYeCKas pabdoTa, MOUTHOCTH, TUICYO CHIIHI,
MOMEHT CWIBI, KOX()(OUIMEHT TOJE3HOTO JCHCTBUS MEXaHU3MOB,
KHHETUYeCKasl W TOTCHIMAIbHAS SHEPrus), NMPU OMHCAHWUU IPABUIBHO
TPaKTOBaTh  (PU3WYECKHA  CMBICI  HUCIOJB3YEeMBIX  BEIWYHH, WX
0003HaUYeHUS] W E€AUHUIBI (U3UYECKUX BEIUYUH, HAXOJIUTH (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (M3MYECKYIO BEIMYUHY C APYTHUMH BEIUYNHAMH,
CTpOUTH TpaUKN U3YICHHBIX 3aBUCUMOCTEH (DH3NIECKUX BEIIMYUNH,;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBJICHUS U MPOIECCHI,
UCIIOJIB3YS TIPaBHIIA CIOKEHUS cuil (BHOJb OJHOW TpsMoii), 3akoH 'yka,
3akoH [lackans, 3akoH ApxuMena, MPaBHIIO paBHOBECHs pbiuara (0O1oka),
«30JI0TOE TMPABUJIIO» MEXaHHKH, 3aKOH COXPAaHEHUS MEXaHUYeCKOU
SHEPIruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMATHUYECKOE BBIPAKECHUE;

OOBACHATh (U3UYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh IPUIMHHO--CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsCHEHHE u3 1-2
JIOTUYECKUX IAroB ¢ Omopoil Ha 1-2 M3ydeHHBIX CBONCTBA (U3MYECCKUX
SABJICHUH, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemath pacu€THhIC 3amadu B 1-2 ACWCTBUS, WCIONB3Ys 3aKOHBI H
dbopmyIbl, cBsi3bIBaIONIME (PU3WYECKUE BEIMYMHBI. HA OCHOBE aHaIu3a
YCJIOBUS 3aJlaud 3aMHUCHIBATh KPATKOE YCIOBHUE, MOACTABIATh (pU3NUECKUE
BEJIMYUHBI B (OPMYJIBI U TPOBOAUTH PACUYEThl, HAXOJIUTHh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE IJIsl pelIeHUs 3aj]lay, OLEHUBATh PEATUCTUYHOCTh
MOJIy4YeHHOU (DU3NYECKON BEIIMYHHBI;

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPU [MOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIIEIOBAHUS BBIJICTSATh MPOBEPSIEMOE
npeanojiokenue  (TMIoTe3y),  pa3indaTh W HHTEPIPETHPOBATH
MOJIYYEHHBIH pe3ysibTaT, HAXOAUTh OIIMOKM B XOJ€ ONbITa, JeJaTh
BBIBOJIBI 110 €T0 pe3yJibTaTaMm;

MPOBOJUTH OMBITHl MO HAOMIOACHUIO (UBUYECKUX SABJICHUN WU
(buznYeCcKux CBOWICTB TEJl: dbopMyIHpOBATH MIPOBEPAEMBIE
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOT0 000PYy/I0BaHUS,
3aMUCHIBATh X0/ OMbITa U (POPMYJIUPOBATH BHIBOJIHI;

BBITIOJIHATh TPSAMbIE M3MEPEHHUS PACCTOSIHMS, BpPEMEHH, MacChl Tela,
o0béMa, CHUIIBI W TeMIepaTypbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M
uupoBbIX TPUOOPOB, 3aMUCHIBATH IMOKa3aHUS MTPUOOPOB € YUYETOM
3aIaHHOM aOCOMIOTHOU MOTPEIIHOCTH U3MEPEHHUIA,

MPOBOJIUTH UCCIEOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKOU BETUUUHBI OT
APYroil ¢ WCIHOJB30BAaHHWEM TPSIMBIX H3MEpPEHUH (3aBUCHMOCTH ITYTH
PAaBHOMEPHO JBHWXKYILETOCS Tela OT BPEMEHU JABWIKECHMSI TeJa, CHIIbI
TPEHHS CKOJILKEHHUSI OT Beca TeJa, KauecTBa 00padOTKH MMOBEPXHOCTEH T
Y HE3aBUCUMOCTH CHUJIbI TPEHHUS OT IUIOLIAU CONMTPUKOCHOBEHUS TEJl, CHUIIbI
YOPYTrOCTU OT Y/UIMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00bEMa
MOTPYKEHHON YacTH Tejla U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOWHBI, HA KOTOPYIO MOTPYRKEHO TEJO, YCIOBUMA
TUTABaHMS TeJI, YCIOBHI pPaBHOBECHs pbluara W OJIOKOB), y4acTBOBaTh B



IJIAHUPOBAHUU  y4eOHOTO MCCIEJOBaHUsS, COOMpPATh YCTAHOBKY U
BBITIOJTHATh W3MEPEHUs, CIenys MPEIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNIbTAThl TONYYCHHOW 3aBHCHUMOCTH (U3MYECKUX BEIMYMH B BHJIC
MPEJIOKCHHBIX TaOIUI] M TpaduKOB, JENaTh BBIBOABI MO pe3yJbTaTaM
UCCIIeIOBAHNUS,

MPOBOJIUTh KOCBCHHBIC HM3MEPCHUS (U3MUSCKUX BEIUYHH (TUIOTHOCTH
BEI[ECTBA KUJAKOCTH ¥ TBEPIOTO TeNa, CHJIA TPEHHS CKOJIbKEHUS,
JaBJIEHUE  BO3/AyXa, BBITAJIKUBAIONIAs  CHWJIA, JEUCTBYIOIIas  Ha
MOTPY’KEHHOE B KHUAKOCTh TeO0, KOA(D(MUIIMEHT TOJE3HOTO ACHCTBUS
IOPOCTBIX MEXaHU3MOB), CJCAys TNPEUIONKCHHON HWHCTPYKIUH: TIPH
BBITIOJTHEHUN W3MEPEHUN COOMpaTh HKCICPUMEHTAIbHYI0 YCTAaHOBKY H
BBIYHCIISITh 3HAYCHUE NCKOMOMW BETTUINHBI,

co0JII01aTh TpaBUJia TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py/1I0BaHUEM;

YKa3bIBaTh MPHUHIUIEI JEUCTBHSI MPUOOPOB M TEXHUUECKUX YCTPOUCTB:
BECHl, TEPMOMETpP, AUHAMOMETpP, COOOIIAIOUIMEcs COCYIbl, OapoMerp,
phIYar, MOJABWKHBIA U HEMTOABWKHBINA 00K, HAKIIOHHAS TJIOCKOCTH;
XapaKTepu30BaTh TPUHIWIBI  JACHUCTBUS W3YYCHHBIX TPHOOPOB W
TEXHHYECKUX YCTPOMCTB C OMOpPOW Ha WX omucaHus (B TOM 4HCIE:
MOAIIUITHAKK, YCTPONCTBO BOJOMPOBOJA, THUAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMEp, TOPIIHEBOH HACOC, apEOMETP), HCIIONIb3Yys 3HAHUS
0 CBOMCTBaX (PpU3MYECKUX SBJICHUN U HEOOXOAUMBbIE (DU3NUYECKUE 3aKOHBI
1 3aKOHOMEPHOCTH;

NPUBOJAUTh  TpUMepbl  (HaXOAWTh HWHPOPMAIMIO O  IpHUMepax)
MPAKTUYECKOTO HCIIOIB30BaHUS (PU3NYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HU JJis1 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3I0POBbS U COOJIOICHHUS
HOPM 3KOJIOTUYECKOTO TTOBEJIEHUS B OKPYKatoLIeh cpeie;

OCYIIECTBIISITH OTOOpP HWCTOYHWMKOB uWH(popmaruu B HHTepHEeTE B
COOTBETCTBUH C 33JIaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUA W TyTéM CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIICISATH
uH(OPMAITNIO, KOTOpas SBISICTCS MPOTHBOPEYMBON WM MOXKET OBITH
HEJOCTOBEPHOMU;

WCIIOJIB30BATh NP BBHIMOTHCHUH YYCOHBIX 3a/IaHU HAYYHO--TIOMYJISIPHYIO
TUTEPATypy (PUBNYECKOTO  COJCp)KaHUs, CIPABOYHBIE MaTEPHAIIHI,
pecypcel cetn MHTEpHET, BlageTh MpruéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus UHPOPMAIINU U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCHbMEHHBIE U YCTHBIE COOOIECHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMANHNH (HU3UIECKOTO COJCPIKAHHS, B TOM



qyucie MyOJIMYHO JIeNIaTh KPaTKue COOOIIECHUSI O pe3yJbTarax MPOEKTOB
WM Y4yeOHBIX HCCIEJOBAaHUM, TMPU H3TOM TPAMOTHO HCIOIb30BATh
W3YUYCHHBI TIOHSTUMHBIA ammapar Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIUICHUE MPE3EHTALUEN;
MpU BBHIMIOJIHEHUU YYEOHBIX MPOEKTOB U MCCIEIOBAHUI pacmpeaeisiTh
00sI3aHHOCTU B TPYIIE B COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJauyaMH,
CJICIUTh 3a BBINIOJHCHUEM IUJIaHA JCHCTBUM, AaJEKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJaJ B  JICITEIABHOCTh  TPYIIbI,  BBICTpAaUBaTh
KOMMYHHUKAaTHBHOE B3aMMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonIy o0y4ueHust B 8 kj1acce mpeaMeTHBIC pE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIUXCSA YMEHUM:

WCMOJIB30BATH MOHATHUS. MAacca U pa3MeEPbl MOJIEKYJI, TEMJIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMYECKUE U
aMmop(dHBIE TeNla, HACHIICHHBIM W HEHACHIIIEHHBIM T1ap, BJIAXHOCTH
BO31yXa, TEMIIEpaTypa, BHYTPEHHSI DSHEPTUs, TEIUIOBOM JBUIATEINb,
3JIEMEHTAPHBIN AJICKTPUYECKUN 3apsifl, SJICKTPUUECKOE TOJIe, MPOBOIHUKU
Y IURJIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MAarHUTHOE T10JIE;
pa3nuyaTh SBJICHUS (TEIUIOBOE pacIIUpPEHHE M CXKaThe, TeIulomnepenaya,
TEIJI0OBOE PABHOBECHE, CMAayMBAHHE, KAlWJUISIPHBIC SIBICHUSA, HCIIApEHUE,
KOHJCHCAIUs, ILIaBJICHUE, KpucTaum3anus (oTBepaeBaHHUE), KHIICHHE,
TeIuIonepeaua (TermI0mpoBOIHOCTD, KOHBEKIIHS, U3JTyUYCHHE),
ANEKTpU3alus TeJ, B3aUMOJCHCTBUE 3apsAOB, ACHUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMBIKAHWUE, B3aUMOJCKUCTBUE MAarHUTOB, JEUCTBHUE
MarHUTHOTO TOJIS Ha MPOBOJHKMK C TOKOM, 3JICKTPOMArHUTHAs WHIYKIIKSA)
MO0 OINHWCAHHWI0O HX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TAaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBIIGHUE W3YYEHHBIX (DU3UYECKUX  SBJICHUN B
OKpY’KalolIeM MHpe, B TOM 4ucie (U3UYECKHE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUISIPHBIC SBICHUS B MPUPOIE,
KpUCTaJUIbl B mpupoje, wusnydeHue CoJiHIA, 3amep3aHue BOJOEMOB,
MoOpcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUIECKUE
SBJIEHUS B atMocdepe, SIEKTPUUYECTBO KMBBIX OPraHU3MOB, MAarHHUTHOE
moje 3eMid, Apeid IMOI0COB, POJh MArHUTHOTO MOJS IS KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, IPHU 3TOM NMEPEBOJUTHIPAKTUUYECKYIO 3a]1a4y B
y4eOHYI0, BBIACIATh CYIICCTBCHHBIE CBOWCTBA (MpPU3HAKK) (PHU3UUECKHX
SIBJICHUU,
OMUCHIBATh U3YyUYECHHBIE CBOMCTBA TeN U (DU3UYECKHUE SIBJICHUS, UCIOJIb3Ys
busnyeckue BeMYUHBI (TeMIepaTypa, BHYTPSHHSISI SHEPTHS, KOJIHMYIECTBO
TEIUIOTHI, yJEJIbHAsg TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIJIOTa



IJIABJICHUS, yJeNbHAsl TeIUIoTa MapooOpa3oBaHus, ylelbHAs TeIoTa
CropaHusi TOIUIMBA, KOA(D(PUIMEHT TMOJE3HOr0 JCHCTBUS TEIUIOBOM
MalllMHbl, OTHOCUTEIbHAS BJIAXKHOCTh BO3/YyXa, SJIEKTPUUECKUU 3aps,
cuja TOKa, SJEKTPUUECKOE HAMNpsHKEHUE, COMPOTUBIICHHE IMPOBOJHUKA,
yAeIbHOE  CONPOTHBJIEHUE  BEIIECTBa, paboTa W MOIIHOCTh
DJICKTPUYECKOTO  TOKAa), TPU ONHCAHWHM TPABWIBHO  TPAaKTOBATh
(U3UYECKHUI CMBICT HMCMOJb3yeMbIX BEIUYUH, 0003HAYCHUS] U €AUHUIIBI
(U3MYeCKUX BEIUYMH, HAXOAUTH (POPMYJbI, CBSI3bIBAIONIME JIAHHYIO
(U3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIMYMHAMH, CTPOUTH TpaPuKku
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTepu30BaTh CBOMCTBA TeJN, (PU3UYECKUE SBJICHUS U MPOIECCHI,
UCIIOIb3Yys OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO--KUHETUUYECKON Teopuu
CTPOCHHS BEIECTBA, MPUHIIUI CYMEPHO3UINU TMojiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHHs 3apsiaa, 3akoH Oma i ydacTKa IenH, 3aKOH
JIxoynsa—Jlenua, 3aKkOH COXpaHEHUs DHEPIUM, NOpPU OTOM JaBaTh
CJIOBECHYIO (POPMYJIHUPOBKY 3aKOHA M 3alMCHIBATH €r0 MaTeMaTHYECKOe
BBIpaXKECHUE;

OOBSCHATh (PU3MYECKHE MPOLeCChl U CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CUTyallUi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
MIPUYUHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 1-2 Tormueckux
aroB ¢ Omopod Ha 1-2 W3YYEHHBIX CBONCTBA (PU3UUYECKUX SIBJICHH,
(U3UYECKHUX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

pemiath pacu€THhIC 3amadul B 2—3 JACWCTBUS, HWCIONB3Ys 3aKOHBI H
dbopmyIibl, cBsi3bIBaIONIME (PU3WUYECKUE BEIMYMHBI. HA OCHOBE aHaIu3a
YCIIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISIBISTH HEJOCTATOK
JAHHBIX JJIS pelieHusi 3aJayd, BbIOUpaTh 3aKOHBI U (OPMYIIHI,
HEeoOXoauMble Jisi €€ pelIeHus, MPOBOJUTHL Pacy€Thl U CpPaBHUBATh
MOJIy4YE€HHOE 3HaUeHUE (PU3NYECKON BEJIMUMHBI C U3BECTHBIMU JIAHHBIMU,
pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPU [MOMOIIU
(U3UYECKUX METOJIOB, HCIOJB3Ysl ONHCAHUE HCCIEIOBAaHUS, BBIJCISIThH
MpoBEpsieMOe MPEIINOJIOKEHNUE, OILEHUBAaTh MPAaBWIBHOCTh MOpPsIKa
MIPOBEJICHUS UCCIICIOBAHMUS, JEIAaTh BEIBObI;

MPOBOJUTH OMBITHl MO HAOMIOACHUIO (UBUYECKUX SABJICHUN WU
(bU3MYECKUX CBOMCTB TeJl (KalMUIAPHBIC SIBJICHUS, 3aBUCUMOCTD JTaBJICHUS
BO3/lyXa OT ero o0béMa, TeMnepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHUsl TPHU HM3JIYYCHUH OT IBETa H3IydJaromed (MorIomaroIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUsl BOJbI OT TEMIEPATyphl KUAKOCTU U
Iomaau €€ TMOBEPXHOCTH, OJJEKTpU3alus Tel U B3aUMOJCHCTBUE
ANEKTPUYECKUX  3apsAJ0B, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,



BU3yaJM3allisl MAarHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHMTHOTO MOJii Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBAa 3JICKTPOABHUTATENsl IMOCTOSHHOIO TOKa): (OopMyIMpoBaTh
MpOBEPsiEMbIE MPEIOI0KEHUS, COOMPaTh YCTAHOBKY U3 MPEJIOKEHHOTO
000py/1I0BaHMSs, OMUCKHIBATH X0/ OMbITa U (POPMYJIUPOBATH BHIBOHI;
BBIMIOJIHATh ~ TMPSAMBIE  U3MEPEHHUS  TeMIepaTypbl,  OTHOCUTEIbHOM
BJI&XXHOCTH BO3/AyXa, CHUJbI TOKAa, HAMNPSIKEHUS C UCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB U NaTYMKOB (PU3MUYECKUX BEJIIMYUH, CPABHUBATH
pe3yAbTAThl UBMEPEHU C YyUETOM 3aJaHHOM aOCOIIOTHOW MOTPENIHOCTH,
MPOBOJIUTH UCCIEOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKOU BETUYUHBI OT
APYroil ¢  WCIOJNB30BAHHEM MPSAMBIX  H3MEPEHHH  (3aBUCHMOCTH
CONPOTHUBIICHHUS] TPOBOJHMKA OT €ro JJIMHBI, IUIOMIAJAN MONEPEUHOIrO
CEUYEHUS U yIEIbHOIO COMPOTUBIICHUS BEIIECTBA TPOBOIHMUKA, CHIIBI TOKA,
UIYyIIETO 4Yepe3 MPOBOJHMK, OT HANpsHKEHUS Ha  IMPOBOJHUKE,
UCCIIEJIOBAHUE TOCJIEAOBATEILHOTO M MapajyIeIbHOTO  COEIUHEHUM
MPOBOJIHUKOB): TUIAHUPOBATh HCCIEAOBaHNUE, COOMpPATh YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUSs, CIeAys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BHUJE TaOuull U TpaduUKoOB,
JienaTh BBIBOJIBI 110 PE3yJIbTaTaM HCCIIeI0BaHuUs;

MPOBOJUTh KOCBEHHBIC H3MEpPeHHS (U3UYECKHX BeIWYUH (yaeiabHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTHUBICHUE TMPOBOJHMKA, padoTa U
MOIITHOCTh 3JICKTPHUECKOTO TOKA): IUIAHHPOBATh H3MEPCHHUs, COOHMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEII0KEHHOW MHCTPYKIUHU, U
BBIYUCIISITh 3HAUEHUE BEJTUYUHBI,

co0JIr01aTh TpaBUJia TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLMUINBL JIEUCTBUS M3YYEHHBIX MpUOOPOB U
TEXHHYECKUX YCTPOMCTB C OMOpPOW Ha WX omnucaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, mapoBas TypOuHa, aMIepMeTp,
BOJBTMETP, CUETUUK DJICKTPUUECKON HSHEPTUU, 3JIEKTPOOCBETUTEIHHBIC
npuOOpHI, HarpeBaTeIbHBIC AIEKTPONPUOOPHI (IPUMEPHI), SICKTPHUCCKUC
MPEIOXPAHUTEIH, FJICKTPOMArHUT, JICKTPOIBUTATEb MOCTOSHHOTO TOKA),
UCIIONb3ys 3HAHUS O CBOMCTBAaX (DU3UYECKUX SIBICHUM U HEOOXOAUMBIE
(bu3nyecKre 3aKOHOMEPHOCTH,

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HM3MEPUTEIbHBIE
npuOOphl TO CXeMaM HM CXEMaTHYHBIM PHUCYHKaM  (3KHUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETpP, TUTPOMETP, IABUTATEIb BHYTPEHHETO
CTOpaHUs, 3JICKTPOCKOI, PEOCTaT), COCTABJIATH CXEMBI JJICKTPHUYSCKUX



Lene ¢ mociaeoBaTeIbHbIM U NapajuieIbHbIM COCJAMHEHUEM 3JIEMEHTOB,
pasnuyas ycJIoBHbIE 0003HAUYEHUS 3JIEMEHTOB JIEKTPUUECKUX IIETIEH;
NPUBOJAUTh  TpUMephl  (HaXOAWTh  HWHPOPMAIMIO O  IpHUMepax)
MPAKTUYECKOTO MCIOJb30BaHUs (DU3NYECKUX 3HAHUU B MOBCEIHEBHOMN
KU3HU JJis1 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 3J0POBbS M COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO TTOBEJIEHUS B OKPYKatoUIeh cpeie;
OCYHIECTBJISITh MOUCK HH(pOpMaIuu  (U3UYECKOTO COJEpKAaHUS B
HNuTepuere, Ha OCHOBE MMEIOIIMXCA 3HAHUM ©U NYyTEM CpPaBHEHUSA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACHSTH HMHGOpPMAIUIO, KOTOpas
SBJISIETCSL IPOTUBOPEUYUBOM MIIM MOKET ObITh HEJIOCTOBEPHOIA;
MCIIOIb30BaTh MPU BHITIOTHEHUN YUY€OHBIX 3aJJaHUM HAYYHO--TIOMYJISIPHYIO
auTepaTypy  (U3MYECKOro COJAEpKaHMs, CIPABOYHBIE MaTepHUabl,
pecypebl cetu MHTEpHET, BliaieTh MpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTA,
npeoOpa3oBaHus UHPOPMAIINU U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U KPATKHE YCTHBIE COOOIIEHUS,
0000mmas wHPOpMAIMIO W3 HECKOJbKHX HCTOYHHKOB (PU3UIECKOTO
colepKaHUsl, B TOM UHCIE MYyOJMYHO TPEJCTABISITh PE3YIbTaThI
MPOEKTHON WJIM UCCIEAOBATEIBCKOU JEATEIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIONb30BaTh M3YUYCHHBIM TOHATUMHBIN ammapaT Kypca (DU3UKH,
COMNPOBOXKJIATh BBHICTYIUJICHUE MTPE3CHTAIUEH;
IpU BBINOJTHEHUU YYEOHBIX MPOEKTOB U MCCIEAOBAaHUN (PU3MUECKUX
MPOIIECCOB PACHPENENATh OOS3aHHOCTH B TpyNIe B COOTBETCTBUHU C
MOCTaBJIEHHBIMU 3aJla4aMu, CIEAUTH 3a BBHIMOJHEHHEM IUlaHa ACHUCTBUI U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKIaa B
NeSATebHOCTD TPYIIbI, BEICTPaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBJISIE TOTOBHOCTH pa3peniaTh KOHPIUKTHI.

K xonIy o0yueHust B 9 kj1acce mpeaMeTHBIC pe3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCSA YMEHUM !

UCIIOJB30BAaTh TMOHATHS. CHCTEMa OTcu€ra, MarepuaibHas TOYKa,
TPAeKTOpHs, OTHOCUTEIHLHOCTh MEXAaHUYECKOrO NBIKEHUS, Aehopmaius
(ynpyras, IiacTH4YecKas), TpEHHE, IEHTPOCTPEMHTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3Ku, LEHTP TSHKECTH, a0COIIOTHO TBEPAOE TEIIO,
LEHTP TSHKECTU TBEPIOTO Tesla, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(pa3ByK M YIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
[IKaJjia AIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U NalIbHO30PKOCTH,
CIEKTPbl UCITYCKAHUS U MOTJIOUIEHNUs, albda-, OeTa- U raMMa-u3aydeHus,
W30TOIIbI, sIACPHAS YHEPTETHKA,;



pa3nuyaTh sBJICHUs (paBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJUHEHHOE
JIBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE MABUXKEHUE, CBOOOIHOE
MaJIeHUe TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTHBHOE JBIDKCHHE, KojeOaTelbHOE IBMKCHHE (3aTyXaromue u
BBIHYJICHHBIC KOJICOAHUs), PE30HAHC, BOJHOBOE JBIIKCHUE, OTPaKCHUE
3ByKa, MOPSIMOJIMHEITHOE pacnpoCTpaHEHHE, OTPAXKEHUE U TMPETOMIICHUE
CBETAa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3yioKeHne 0eoro cBeTa B
CIEKTp U CJOXEHHE CHEKTpaJbHbIX IIBETOB, JUCIEPCUS CBETa,
€CTEeCTBEHHas PaAMOAKTUBHOCTh, BOZHUKHOBEHHUE JMHEHYATOTO CIEKTpa
U3JTyYCHHUS) 110 OTIMCAHUIO UX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SIBJICHUE;

pacro3HaBaTh  MPOSIBIIGHUE HW3YYCHHBIX (DU3UYECKUX  SBJICHUH B
OKpykaromeM Mmupe (B TOM 4Yucie (QU3NYCCKHE SIBJICHUS B TPUPOJIC:
MPUJINBBI U OTIIUBBI, IBUKEHUE TUIaHeT COJIHEUHON CHCTEMBI, PEAaKTUBHOE
JBWKEHHUE KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHMBOTHBIMH,
3eMJIETpSICEHUE, CEMCMUYECKHE BOJIHBI, IyHAaMH, 5XO0, II[BE€Ta Tel,
ONTUYECKUE SIBJICHUS B NPUpPOJE, OMONOrMYecKkoe NeUCTBUE BUIIUMOTO,
yIbTPaUOJETOBOTO M PEHTTEHOBCKOTO HU3JIYYEHUM, €CTECTBEHHBIN
pPaauoaKTUBHBIN ()OH, KOCMUYECKHE JIyYd, PaTUOAKTUBHOE U3IyUYEHUE
NPUPOJIHBIX ~ MUHEPANOB,  JIEUCTBUE  PAJUOAKTUBHBIX  U3Iy4CHUH
HAOPTaHMW3M YEJIOBEKa), MPH ITOM IEPEBOJUTH MPAKTHUYCCKYIO 3a71ady B
y4eOHYI0, BBIACIATH CYIICCTBCHHBIC CBOWCTBA (MpPU3HAKK) (PHU3UUECKHX
SIBJICHUU,

OMUCHIBATh U3YyUYECHHBIE CBOMCTBA TeN U (DU3UYECKHUE SIBJICHUS, UCIOJIb3Ys
¢dusnyeckue BETUYHMHBI (CpeHSSI W MTHOBCHHAs CKOPOCTh Tella IpH
HEPAaBHOMEPHOM JBWKEHHH, YCKOpPEHHUE, NepeMelleHue, IMyTh, YriioBas
CKOpPOCTh, CHJIa TpPEHHS, CHJIa YIPYTrOCTH, CHJA TKECTH, YCKOPEHHUE
CBOOOJIHOTO TAaJICHHs, BEC Tella, HUMIIYJIbC TeJla, HUMIIYJIbC CHIIBI,
MexaHuueckass paboTa M MOIIHOCTh, NOTEHIUAJIbHAsl SHEPrus Tena,
MOAHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPTHsS CKATOU
NPYKUHBI, KUHETUYECKash SHEpPrusi, IOJIHAs MEXaHWYecKas JHEeprus,
MEePUOJ U YacToTa KoJieOaHUM, JTMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, IMOKAa3aTeb MPEIOMIICHUS CPEbl), P OMHUCAHHU
MPaBWIbHO TPaKTOBaTh (PU3MYECKUM CMBICIT HCIOIb3YEMbIX BEIUYMH,
0003Ha4YeHUS W E€AUHUIBI (U3UYECKUX BEIUYUH, HAXOJIUTH (POPMYIIBI,
CBSI3bIBAIOIINE JAHHYIO (U3UYECKYIO BEJIIMUUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKU N3yUYCHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEITUYUH;
XapaKTepu30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS U MPOIECCHI,
UCIIONb3Yys 3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHPHOTO TSITOTEHHS,



OPUHIMI  CYMEPIO3UIIMA  CHJI, TPHUHIIMI OTHOCUTENbHOCTH [ anmies,
3aKoHBl HBIOTOHA, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOHBI OTPKCHHS U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsJ0BOTO U MAacCCOBOTO YHCEI
NP SIICPHBIX PEAKIUSAX, TPU ATOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA W 3aIUCBIBATh €T0 MAaTEMATHIECKOE BBIPAKCHUE,

OOBSACHATH (PU3NUYECKHE TPOIECCHI M CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTyaIlui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BEISBISATH
MPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTh OOBsICHEHWe u3 2-3
JIOTUYECKUX IAroB ¢ OMOPOd Ha 2—3 M3yUYCHHBIX CBONCTBA (U3HYECKUX
SABJICHUH, (PU3UYECKUX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

pemath pacuy€THbIC 3amadd  (omMparoniuecs Ha cucTeMy wu3  2-3
YpaBHEHUH), HCIIOJIb3YsI 3aKOHBI M ()OPMYJIbI, CBSI3bIBAIOIINEC (DU3HUCCKUC
BEITMYMHBI. HA OCHOBE aHAJIM3a YCJIOBHS 3aJadd 3alHChIBATh KPATKOE
YCIIOBHE, BBISBIISATH HEAOCTAIONINE WU M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (GOPMYIIBI, HEOOXOMUMBIE IS PEIICHUS, TPOBOAUTH PACUETH U
OIICHWBATh PCATUCTUYHOCTh TMOJYYCHHOTO 3HAYCHUS (PU3HUECKOU
BCJTUYHHBI,

pacrmo3HaBaTh MPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh TPU ITOMOIIH
(GU3UYECKNX METOJOB, HWCIONB3YS OIMHUCAHWE WCCICIOBAHUS, BBIICIATH
MpPOBEpsSeMOE TPEANONIOKEHNE, OICHUBATh MPABUILHOCTh TOPSAKA
MPOBENCHUS  HMCCIICIOBAHUS, JieJlaTh  BBIBOABI, HMHTEPIPETHPOBATH
pE3yIbTaThl HAOJFOICHUIA U OTIBITOB;

MPOBOJAUTH OMNBITBI 1O HAOMIOAEHWUI0 (PU3NYSCKUX SBICHUN WA
(bu3MYECKUX CBOWCTB TeN (M3y4eHHE BTOPOro 3akoHa HproToHa, 3akoHa
COXpAaHECHHUS JHEPTUH, 3aBHCHUMOCTHh IEpHUOaa KOJCOAaHWUN TPYKUHHOTO
MasTHAKA OT MAacChl TPy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYBI MAJIBIX KOJICOAHMMA, TIPSIMOJTMHEHHOE PaCTIPOCTPAHECHHE CBETA,
pa3nokeHne OelIoTo CBETa B CIIEKTP, U3YYCHHE CBOWCTB M300paKCHUS B
IJIOCKOM 3€pKaje M CBOWCTB HM300pakKeHUS MpeaMeTra B COOMparomiei
JMH3E, HAOIOJCHHWE CIUIOIIHBIX W JIMHEHUYATBIX CICKTPOB H3JIyUCHUs):
CaMOCTOSITEJIbHO  CcOOMpaTh YCTAaHOBKY M3 U30BITOYHOrO Habopa
o0OpyZOBaHMs, ONWUCHIBATH XOJ ONbITA HW  €r0  Pe3yibTaThl,
(bOopMyIHpPOBATH BHIBOIBI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPHUI0 MPSIMBIX H3MEPECHHM, OMpenemss
CpelHee 3HAYCHHE HW3MeEpsAeMO BeMYMHBI ((POKYCHOE pPACCTOSHHE
coOuparomed JMH3bI), OOOCHOBBIBATH BBIOOP crocoba HM3MepeHUs
(M3MEPHUTEIIBLHOTO IIPUOOpa);

MPOBOJAUTh HWCCIAEAOBAHUE 3aBUCUMOCTEH (DH3WYECKUX BETUYMH C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEpPEHHUH (3aBUCUMOCTh TYTH OT BpPEMEHHU



IIpU PAaBHOYCKOPEHHOM JBIKCHHHM O€3 HauallbHOM CKOPOCTH, IMepuoja
KOJIeOaHU MaTeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yrila OTpa)XX€HUs CBETa OT yIjla MaJeHus W yrjia IpeJIOMJICHHs] OT yria
NaJICHUSA). IUIAHUPOBATh HCCIICOBAHKME, CaMOCTOATEIBHO COOHMpaTh
YCTAHOBKY, (UKCHUPOBATh pe3yJbTaThl TMOJYYEHHON  3aBUCUMOCTHU
(bu3nUecKMX BEWYMH B BHUAE TAOMHI[ M TrpaduKoOB, JHelaTh BBIBOALI IO
pe3yabTaTaM HCCIeI0BaHUS;

MPOBOJNUTh KOCBEHHBIC HW3MEpPEHHUS (U3NICCKUX BEIUYHMH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tejla TMpPU PaBHOYCKOPEHHOM JBUXKECHHH,
YCKOpPEHHE CBOOOJHOrO MaJieHus], >KECTKOCTh MPYXKHUHBI, KOIPDOUIMEHT
TPEHUS CKOJBXEHHUS, MeXaHW4eckas padoTa W MOIIHOCTh, 4YacToTa U
nepuoja  KoJeOaHU MaTeMaTU4eCKOro ¢ MPYXKUHHOTO MasiTHUKOB,
ONTHYECKAas CHJa COOMpAIONIeH  JIMH3BI, paJIHOAKTUBHBIA  (HOH):
IJIAHUPOBATh M3MEPEHHs, COOMpaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, ClIelysl MPEaOKEHHON MUHCTPYKIIUHU, BBIYUCIIATH
3HA4YCHHUE BEJIIMYMHBI U aHAIU3UPOBATH MOJYYEHHBIE PE3YIbTATHI C YYETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHNU;

co0JII01aTh TpaBUJia TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pazniuyaTh OCHOBHbIC TMPU3HAKK M3YYEHHBIX (U3HUUYECKUX MOJENCH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEYHBI HMCTOUHHK
CBETa, JIyd, TOHKas JMWH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SIIpa;

XapaKTepu30BaTh MPUHLMUINBI  JIEUCTBUS M3YYEHHBIX MpUOOPOB U
TEXHHYECKUX YCTPOMCTB C OMOpPOW Ha WX omucaHus (B TOM YHCIE:
CIIUJOMETP, JAaTYUKHU TOJOKEHUS, PACCTOSIHUS U YCKOPEHHMs, PpaKeTa,
9XOJOT, OYKH, TEPUCKOIM, QoToanmapar, ONTHUYECKUE CBETOBOJIHI,
CIICKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), WCIONB3ys 3HAHUS O
CBOMCTBax (u3nueckux SBICHUM U  HEOOXOAMMBIE  (PUBHUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKU H3YYEHHBIX TEXHUUECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX IPOIIECCOB
MpU pEIIeHUU Y4eOHO--PAKTUYECKUX 3a7ad, ONTHYECKUE CXEMBI IS
MOCTPOCHUS N300pakKeHUH B INIOCKOM 3€pKaJie U coOuparolei JuH3e;
OPUBOJAUTh  TpUMephl  (HaXOAWTh  HWHPOPMAIMIO O  IpHUMepax)
MPAKTUYECKOTO MCIOJb30BaHUs (DU3NYECKUX 3HAHUU B MOBCEIHEBHOMN
KU3HU JJis1 oOecrnieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 3J0POBbS M COOJIIOACHUS
HOPM 2KOJIOTUYECKOTO TTOBEJIEHUS B OKPYKaroIeh cpee;



OCYHIECTBJISITh MOUCK HH(pOpMaIuu  (U3UYECKOTO COJACpKAaHUS B
Nutepuere, caMocTOATENbHO (OPMYITUPYS MOUCKOBBIN 3aMpoOC, HaXOJIUTh
MyTU OMNpPENIeNICHUs] JOCTOBEPHOCTU MOTYYeHHON MH(OpMalU HA OCHOBE
MMEIONIUXCS 3HAHUHM U JOTOJHUTEIbHBIX UCTOUHUKOB;

MCIIOIb30BaTh MPU BHITIOTHEHUN YUY€OHBIX 3aJJaHUM HAYYHO--TIOMYJISIPHYIO
auTepaTypy  (U3MYECKOro COJAEpKaHWs, CIPABOYHbIE MaTepHUabl,
pecypebl cetu MHTEpHET, BllaieTh MpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTA,
npeoOpa3oBaHus HHPOPMAIIMU U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE
nHpOpMalMK K3 HECKOJBKMX HCTOYHHKOB (DU3UYECKOTO COJACpKaHMUS,
myOJIMYHO MPEJICTABISATh PE3YJIbTaThl MPOSKTHOW WIIM HUCCIIEI0BATENbCKOM
NEATENbHOCTH, TMpPU HATOM TPaMOTHO  HCHOJB30BaTh  HM3YYCHHBIIN
MOHSATUMHBIA amnmapaT H3ydyaeMmoro paszfena (QU3NKd U COMPOBOXKAATh
BBICTYIUICHUE TIpE3eHTalell ¢ y4€TOM OCOOEHHOCTEH ayJIuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnunuyectBo yacos JIEeKTPOHHbBIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (ma¢poBbIe)
Koutpoabnbie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnes 1.®@u3uka u e€ poJib B NO3HAHNH OKPYKAIOIIEro Mupa
Bbu6nuorexa [JOK
11 Pusiica - Hayka o MpHPOAC 2 https://m.edso0.ru/7f416194
Bbu6nuorexa [JOK
12 Dusirieckue BeHHEI 2 ! https://m.edso0.ru/7f416194
Bbu6nuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHbBI METO/1 MO3HAHUS htts://m.edsoo.ru/7fA16194
Hroro no pazneny 6
Pa3nen 2.IlepBoHayajibHbIe CBeIEHNS 0 CTPOEHHH BellleCTBA
Bbu6nuorexa [JOK
2.1 1
CTpocHue BelecTBa https://m.edso00.ru/7f416194
99 JIBM>KeHUE U B3aMMOJICHCTBUE YaCTHIL 9 1 bubmoteka [JOK
' BEILlECTBA https://m.edso0.ru/7f416194
Bbu6nuorexa [JOK
2. Ar 2
3 PETATHAE COCTOMI Betmectsa https://m.eds00.ru/7f416194
Hroro no pa3zneny 5
Pasnen 3./IBuikeHne H B3aUMO/IeiicTBHE TeJl
Bbu6nuorexa [JOK
1 M
3 CXATITCCROC ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bubmmorexa [JOK




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

Bbu6nuorexa [JOK

3.3 Cuna. Bupet e 14 2 https://m.edso0.ru/7f416194
Hroro no pa3zneny 21
Pa3pnen 4./1aBjieHue TBEPABIX TeJl, JKMAKOCTEH U ra3oB
41 HaBnenue. [lepenaua naBieHus: TBEPAbIMU 3 bubmoteka [JOK
' TelaMH, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
Bbu6nuorexa [JOK
4.2 JlaBIeHHe KIKOCTH > https://m.edso00.ru/7f416194
Bbu6nuoreka [JOK
4.3 ATmocheproe aicrue 6 https://m.edso00.ru/7f416194
44 JleficTBHE )KUKOCTHU U Ta3a HA OTPYKEHHOE 7 3 bubmmorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pa3zneny 21
Pasnes 5.Pabora u MOIIHOCTL. JHeprust
Bbu6nuorexa [JOK
51 Pabora n momHocTS 3 ! https://m.edso0.ru/7f416194
Bbu6nuorexa [JOK
5.2 Hpoctere mexanusMb! > ! https://m.edsoo.ru/7f416194
Bbu6nuorexa [JOK
5.3 Mexariieckas snepris 4 ! https://m.edso0.ru/7f416194
Hroro no pa3zneny 12
PesepBHoe BpeMms 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uudpoBbie
Ne i/ P Kontpoabnbie | IIpakTnueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3znen 1.TennoBrble siBieHust
. bubmuoteka [JOK
11 CrpoeHue u CBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f418 1ce
Bbu6nuorexa [JOK
12 Tenossie mpoueccet 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2.J5ieKkTpryecKkie U MATHUTHBIE SIBJIEHUS
51 DNEeKTpUYECKUE 3apsiibl. 3apsKEHHbIE Tena 7 1 bubmmoreka [JOK
' U UX B3aMMOJICICTBHE https://m.edsoo.ru/7f4181ce
. . bubmoteka [JOK
2.2 IToCTOSIHHBIN EKTPUUECKUI TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6nuorexa [JOK
2:3 MarHuTHbIE spACHiA 6 ! 15 https://m.edsoo.ru/7f4181ce
Bbu6nuorexa [JOK
2.4 4
DEKTPOMATHHTHAA HHAYKLIHS https://m.edsoo.ru/7f4181ce
Utoro mo pazneny 37
PesepBHoe BpeMms 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 3 14.5




9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM nudpoBbie
Ne i/ P Kontpoabnbie | IIpakTnueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1.Mexannuyeckue siBJeHUs
11 MexaHn4eCKOe IBHKEHUE U CIIOCOOBI €ro 13 9 bubmuoteka [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6nuorexa [JOK
1.2 B 7 4 1 2
SauModeHcTRHE Tl https://m.edsoo.ru/7f41a4a6
bu6nuorexa [JOK
1.3 3 15 1
AKOTbL COXPATCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 32
Pa3znen 2.MexaHuveckne KoJieOaHUsI H BOJHbBI
Bbu6nuorexa [JOK
2.1 M 1
CXAHHICCKHE KONCORHH > https://m.edsoo.ru/7f41a4a6
bu6nuorexa [JOK
2.2 M . 4 1 1
CXAHHECKHE BOTHEI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 9
Pa3nen 3.2/IeKTPOMarHuTHOE 1M0JIe U 3JIEKTPOMATHUTHBIE BOJTHBI
DIEKTPOMAarHuTHOE MOJIE U bu6muoreka [IOK
3.1 7 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 7
Paznen 4.CBeToBbIe sIBJI€HUS
4.1 3aKOHBI PacCIpPOCTPAHEHUSI CBETA 2 2 bu6muoreka [IOK




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

Bbu6nuorexa [JOK
4.2 JIuH3BI ¥ onTUYECKHE TPHOOPHI 4 3 https://m.edsoo.ru/7f41a4a6
Bbu6nuorexa [JOK
4.3 Paznoxenue 6e10ro cBeTa B CHEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
Pasnes 5. KBaHTOBbBIC sIBJICHUSI
bu6nuorexa [JOK
5.1 Hcnyckanue U MOIJIOMEHNUE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6nuorexa [JOK
52 (CTpoeiiie ATOMHOTO 51pa 3 1 https://m.edsoo.ru/7f41a4a6
bu6nuorexa [JOK
5.3 SAnepHble peakuuu 2 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
Pa3gen 6.IIoBTOPHTE/IHLHO-00001AI0IIUIT MOAY b
[ToBTOpeHue u 0600IIeHNE COEPIKAHUS bu6muoreka [IOK
6.1 2 2
Kypca ¢usuku 3a 7-9 xace https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 13







IHOYPOYHOE IIVTAHUPOBAHHUE

7 KJIIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero u3y4eHusi  oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
1 ®u3nka — Hayka O IPUPOJIE. 1
SIBnenus npupobl
2 dusnyuecKkue SBICHUS 1
3 Ou3nyecKue BEINYUHBI U UX 1
U3MepeHue
VYpok-uccnenosanue 'M3mepenue
4 TEeMIIEpaTypbl IPU MOMOLIU 1 1
AKHUAKOCTHOTO TEPMOMETpA U JaTUNKA
TeMIeparypsl
Meroasl Hay4HOIO IIO3HAHUSL.
S) Onucanue pU3NIECKUX SBICHUM C 1 bubmmorexa LIOK
N https://m.edsoo.ru/ff09f72a
MIOMOIIBIO MOJIETEN
VYpok-uccnenosanue "'TIposepka
6 TMIIOTE3bI. JAJTBHOCTD NOJIETA IIApHKa, 1 1
MYLIEHHOTO TOPU30HTAJIBHO, TEM
OosblIe, yeM OOJIbIIe BHICOTA ITyCKa"
Crtpoenue BemectBa. OMBITHI,
7 OII:as afoIIMe JUCKPETHOE 1 bubmmorexa [JOK
hi§ BIBAIOLINE U TH
P https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIIECTBA
8 AT elecTEA 1 bubmuoreka [JOK
BIKEHUE YACTHI] BEILIECTB
https://m.edsoo.ru/ff0a013e




Ypok-uccnenoanue «OnbITh O

9 HAOJIOICHUIO TETJIOBOTO PACIIMPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BEIIECTBA
OcoOeHHOCTH arperaTHbIX COCTOSHUM
1 BoJbl. O000IIIEHNE TT0 pa3aeTy bubmmoreka [JOK
«IIepBoHavanbHbIE CBEAEHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUH BEIIIECTBAY
MexaHnueckoe ABUKEHHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
Bbu6nuorexa [JOK
13 CKopocts. EAuHHUbL CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHU ABUKCHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuust. Macca — mepa bubmumoreka [IOK
MHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [InmoTHOCTH BemiecTBa. PacueT Macchl bubmuoreka [JOK
1 o0BbeMa Tena 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTopnas pabora «OnpexneneHue
TUIOTHOCTH TBEPOTO Telay»
18 Pemenue 3agau nmo reme "IlnoTHOCTH bubmuoreka [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cua kak XapakTepucTuKa
19 B3aumoieiicTBus Tei. Cuna
ynpyrocty. 3akoH ['yka
20 JlaGopaTopnas padora «M3yueHue

3aBUCHUMOCTHU PACTAKCHU A




(medopmarum) Py HHBI OT
MIPUIIOKEHHOU CUJIBI»

21 SIBnenue tarorenus. Cuia TSOHKECTH
CBsi3b MKy CHIION TSXKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubnnorexa LIOK

e ' . https://m.edsoo.ru/ff0a1778
3amad no teMe "'Cuia TsHKecTH

23 Cuna TsKecTH Ha Ipyrux IUIaHeTax. bubmumoreka [IOK
du3nyecKue XapaKTepUCTUKH IUIaHET https://m.edsoo.ru/ff0a1502

Bbu6nuoreka [JOK
24 Hsmepenue cum. aMoMe
mepenne et JluHamomerp https://m.edsoo.ru/ff0al8cc
Bbu6nuoreka [JOK
25 Bec tena. HeBecoMmocTn
https://m.edsoo.ru/ff0al778
CroxeHne BYX CHUJI, HAIIPABJIEHHBIX
26 10 OJTHOM 11 ;1?\]4);171 ’ bubmmorexa [JOK
A . p ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAS CHIT

97 Pentenue 3agad mo reMe
"PaBHopeicTByrOMmAst "

28 Cuna tpeHus u e€ BuIbl. TpeHue B bubmmoreka [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabdora «M3yueHue
3aBUCHUMOCTH CHIIBI TPEHUS

29 CKOJIBKEHUS OT CHJIBI JABJIICHUS U bubnnorexa LIOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAFOIINXCS
IIOBEPXHOCTEU»

30 Permenwue 3a1au Ha onpesieneHue
PaBHOJEUCTBYIOIIECH CUJIIBI

31 Pemenue 3amgau mo remaM: «Bec Bbu6nuorexa [JOK

tena», «['papudeckoe n3odbpaxxeHue

https://m.edsoo.ru/ff0alde0




cu», «Cunbl», «PaBHOaEHCTBYIOIAs
CUII»

KonrtponbsHas pabota o Temam:
«Mexannueckoe IBIKeHne», «Macca,

32 IUIOTHOCTELY, «Bec Tema»,
«['paduueckoe n300pakeHUE CUIT»,
«Cunsr»
JlaBnenne. CiocoObl YMEHBIIICHUS 1 bubmuoteka I{JOK
33
YBEJIIMYEHUS AaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue raza. 3aBUCUMOCTD
34 aBJIEHH ra3a OT 00bEMa bubmorexa HOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepPaTypHhI
Ilepenaua maBiaeHUs! TBEPALIMU
35 TGJIIZII\fI/I )Kli[ KOCTSIMH U f:3aMI/I bubnnorexa [IOK
» I ' https://m.edsoo.ru/ff0a25b0
3akon ITackans
36 JlaBrieHue B )KUJIKOCTH U Tase, bubmuoreka [JOK
BBI3BAHHOE JICCTBUEM CHIIBI TSDKSCTH https://m.edsoo.ru/ff0a2718
37 Pemrenue 3agau no reme «JlaBnenue B bubmuoreka [JOK
KUIKOCTH U Taze. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
Bbu6nuoreka [JOK
38 Coobmaromuecs cocyp: https://m.edsoo.ru/ff0a2970
39 I'mapaBinnyeckuii mpecc bubmiorexa LOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [lopuiaeBoit
JKUJKOCTHBIM HACOC
41 Atmocepa 3eMiH ¥ IPUUUHBL €€ bubmumoreka [IOK
CYLLIECTBOBAHUA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmochepHoe bubmumoreka [IOK




JaBJIcHUE

https://m.edsoo.ru/ff0a2b5a

W3mepenue aTMOC(epHOro JaBIeHHUS.

Bbu6nuorexa [JOK

43 OmneiT Toppuuenin https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EpHOTO
44 JIABJICHUS OT BBICOTHI HaJl YPOBHEM bubnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomerp-anepoua. AtmocdepHoe bubmumoreka [IOK
J@BJICHUE Ha Pa3/IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o teme "
AtmocepHoe naBienue”
JleiicTBHE XXUIKOCTH U ra3za Ha
47 IIOTPYKEHHOE B HUX TEJIO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTopnas pabora «OnpexneneHue
48 BBITAJIKUBAIONICH CHIIBI, Bbu6nuorexa [JOK
JNEUCTBYIOLIEH Ha TeJO, OTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUJKOCTH»
JlaGopaTopHnast pabora 1o Teme
49 «HcenenoBanue 3aBUCUMOCTH BeEcCa Bbu6nuoreka [JOK
TeJsa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJIKOCTb YaCTH TEJIa»
Bbu6nuoreka [JOK
50 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTopnas padora
51 "KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBaHUE JOIKU U
omnpeJiereHue e€ rpy30n0abEMHOCTH"
52 Pemenue 3agad o remam: «IlnaBanue bubmmoreka [JOK




cynoB. Bo3ayxonnaBanue»,
«/laBneHue TBEpABIX TEI, JKUIKOCTEN
U ra3oB»

https://m.edsoo.ru/ff0a3654

KonTtponpsHas paboTa 1o teme

53 «/laBieHue TBEPABIX TEN, KUIKOCTEU
Y Ta30B»
Bbu6nuoreka [JOK
>4 Mexarrieckas padota https://m.edsoo0.ru/ff0a3f82
Bbu6nuoreka [JOK
= Monmgocts. E/mHHIE MonpoCTA https://m.edso0.ru/ff0a3f82
VYpok-uccnenosanue 'Pacuér
56 MOIIIHOCTH, pa3BUBAEMON TIpH 1
noabEMeE Mo JecTHule"
57 [TpocTeie MexaHU3MBbL. Phruar.
PaBHOBECHE cuil Ha ppIyare
Preryaru B TexHuke, OBITY ¥ TIPUPO/IC.
JlaGopaTopnas pabora bubmumoreka [IOK
58 . 0.5
«HccnenoBanue ycIOBHM paBHOBECHS https://m.edsoo.ru/ff0a478e
pbIuara»
Pemenue 3aga4 mo reme «YCloBuUs bubmuoreka [JOK
59
paBHOBECHS pblUara» https://m.edsoo.ru/ff0a48a6
Koaddunuent noneznoro neicTaus
Mexanu3ma. Jlaboparopnas padora
60 . 0.5
«M3mepenne KI1/] HakioHHOM
IIJIOCKOCTH»
61 Pemenue 3agau mo treme "Pabora, Bbu6nuoreka [JOK
MotHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckasi SHEPTHUs. bubmmorexa [JOK




Kunernueckasi 1 moTeHIMaIbHAS
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMsI MEXaHUYECKOU
SHEPrUU

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIEPUMEHT 1O TEME
"OKCepUMEHTAIbHOE ONIPEAEIIEHUE
W3MEHEHUS KHHETUYECKOU U
MOTEHIMAJILHOM SHEPrUM pU
CKaTbIBAaHHUHM TeJIa TI0 HAKIIOHHOU
MJIOCKOCTH '

65

KonTtposnpsHas paboTa 1o teme
«PaboTa 1 MOIIHOCTB. DHEPrUs»

66

PesepBHbIit ypok. PaboTta ¢ TekcTamu
o Teme '"MexaHudeckoe JABUKeHue"

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHbIit ypok. Pabota ¢ TekcTamu
o Teme "'JlaBienue TBEPABIX Te,
JKMJIKOCTEH U ra3oB"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHbIit ypok. PaboTta ¢ TekcTamu
o TeMe "PaboTta. MOmIHOCT®.
Oneprus”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kontpoabnbie | IIpakTnueckue A op
n/n Bcero u3ydyeHusi | o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPXKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEPIOTO, )KUJIKOTO U 1 Bbu6nuoreka [JOK
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHUE CBOMCTB TBEPAOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSTHUM 1
BEIL[ECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KMHETHYECKOU TEOpUH
Bbu6nuorexa [JOK
5} Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edso0.ru/ff0a5800
6 CmaurBaHuE U KallWJUISIPHOCTb. 1 bubmmorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHne U CHKATUE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TETUIOBOTO JIBHKEHUS 1
YacTHI]
9 Buytpennsis sHeprus. CriocoObt 1 bubmumoreka [IOK
U3MEHEHUs BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Tenonepenaun 1 bubmmoreka [JOK




https://m.edsoo.ru/ff0a6412

VYpox-koHpepenuus "Tlpakruyeckoe
HCII0JIb30BAaHUE TETJIOBBIX CBOWCTB

Bbu6nuorexa [JOK

= BELIECTB U MAaTEPUAIIOB B LIEJAX https://m.edsoo.ru/ff0a65c0
SHEeprocoepekeHus "

12 KommuectBo TemnoTel. Y nenbHast bubmuoreka [JOK
TEIUIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OallaHca. bubmmorexa [JOK
TennooOMeH U TeryioBoe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopnas pabora

14 "HcceqoBaHue IBICHUS Bbu6nuoreka [JOK
TEII000MEHa IPU CMEITUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacuer konmuuecTBa TEIOTHI,

15 HE00XOIMMOTO Il HAaTPeBaHUs Tela
Y BBIJICTISIEMOTO MM TIPH OXJIXKICHUU

16 JlaGopatopHnas pabora "Onpeznenenue bubmumoreka [IOK
yE€NbHOU TENJI0EMKOCTH BellecTBa ' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIINUBA. Y IeJbHAs TEIJI0Ta bubmmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE

18 KPUCTALTMYECKUX TeT. Y IeTbHas bubmmorexa [JOK

https://m.edsoo.ru/ff0a71d2

TEIJIOTa TUTABJICHUS

19 JlaGopatopHnas padora "Onpenenenue bubmumoreka [IOK
yIEIbHOU TENJIOTHI TUIaBJICHUS Jibjia" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHCHCAIHS. bubmumoreka [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c




21

Kunienue. Y aenpHas Temiora
napooOpa3oBaHUs U KOHJICHCALIUH.
3aBHCHMOCTb TEMIIEPATYPHI KUTICHUS
OT aTMOC(EPHOTO JaBJICHUS

bu6nuorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopnas
pabota "OmnpeneneHue
OTHOCHUTEILHOM BJIAXXHOCTU BO3/1yXa"

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemienue 3aJlaq Ha OMIPCACIICHUC
BJIA’JKHOCTH BO31yXa

24

[TpuHIMTIBI paGOTHI TETIOBBIX
nsurareneif. [Taposas TypOuHa.
JIBUraTens BHYTPEHHETO CrOpaHus

25

KIIJI TemmoBoro gBurareis.
TensoBbIe ABUTATENM U 3aIIUTA
OKpYKarouen cpeapl

bu6nuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U NPEBPAILECHUS
SHEPIUM B TEIIOBBIX NTPOLIECCAX

27

[ToaroToBKa K KOHTPOJILHOU paboTe
o Teme ""TengoBrle IBJICHHS.
N3meHeHne arperaTHbIX COCTOSHUN
BelecTna”

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponpsHas paboTa 1o teme
"TenuoBble sBieHUs. V3MeHeHne
arperaTHbIX COCTOSIHUY BellecTBa '

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

OnexTtpusanus Ten. JBa poaa
NEKTPUUECKUX 3apSAT0B

30

VYpok-uccienoBanue 'OaeKTpU3aLUA
TeJl UHAYKIUEN U IIpU




CONPUKOCHOBEHUU"

B3auMoelictBre 3apsKEHHBIX TEIL.

Bbu6nuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTPUYECKOE MOJIE.

32 HanpspkeHHOCTD 3JEKTPUYECKOTO bubmumoreka [IOK
nons. [IpuHnyn cynepnosunuu https://m.edsoo.ru/ff0a8a0la
JJIEKTPUYECKUX I10JIEH
Hocurenu anexTpuueckux 3aps10B.

33 OneMenTapHslii 3apsia. CTpoeHne
aToMa

34 IIpoBOJHUKY M TUAIEKTPUKU. 3aKOH bubmumoreka [IOK
COXpaHEHUS DIEKTPUYECKOIO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemienuie 3a1a4 Ha npuMeHeHne Bbu6nuoreka [JOK
CBOMCTB DJICKTPUYECKUX 3aps10B https://m.edsoo.ru/ff0a90cc
DNEKTpUUYECKUH TOK, YCIOBUS €r0

36 cymecTBoBaHus. VICTOUHUKH bubmoreia HOK

https://m.edsoo.ru/ff0a95a4

ANIEKTPUYECKOTO TOKa

37 JIeNCTBUS DIIEKTPUYECKOTO TOKA bubmmorexa [JOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue " Jlelicreue

38 AIIEKTPUYECKOTO OIS HAa MIPOBOJHUKHI 1
U AUDJIEKTPUKHA

39 DNEeKTPUYECKUN TOK B METaLJIaX, bubmmorexa [JOK
JKUJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuyecKas Uenb U €€ COCTaBHbIE
qacTu

41 Cuna toka. JlabopatopHas pabora 05 bubmmoreka [JOK

"N3mepeHue U perynpoBaHUE CUIIBI

https://m.edsoo.ru/ff0a8bd6




TOKa"

DJEeKTpUUECKOE HAIIPSKEHHUE.
Bonbr™mertp. JIabopaTopHas padorta

Bbu6nuorexa [JOK

42 "M3MepeHHe U peryiupoBaHue 05 https://m.edsoo.ru/ff0ade14
HaIpsDKEHUs"

43 CornpoTuBieHre NPOBOJHUKA. bubmmoreka [JOK
VY enpHO€ CONMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopnas pabora "3aBUCHUMOCTb

44 3JEKTPUYECKOTO COMPOTUBIICHUS 1 bubmmorexa [JOK
IPOBOJHUKA OT €r0 IJIMHBI, IUIOIIAAN https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI0 CEYEHUs U MaTepuana’
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHud. 3akoH OMa A1 ydacTka bubmiorexa LIOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopaTopnas padora
"HccneqoBaHue 3aBUCUMOCTH CHJIBI

46 TOKA, UYIIEro Yepe3 pe3ucTop, oT 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBJICHUS PE3UCTOPA U
HaIpsDKEHUS Ha pe3ucTope’

47 [TocnenoBarenbHOE U APAIICIBHOE
COEJIMHEHUS IPOBOJHUKOB
JlaGopaTopnas padota "[IpoBepka

48 IIPaBUJIA CI0XKCHUS HANPSKEHUI MIPH 1 bu6mmorexa LIOK
[IOCJIEA0BATEIILHOM COCIUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlaGopaTopnas padota "[IpoBepka BuGmiorexa LOK

49 IIpaBUJIa JUIs CWIIbI TOKA IIPH 1

napajujicJibHOM COCAUHCHUN

https://m.edsoo.ru/ff0aadle




pe3uctopos”

Pewrenve 3a1a4 Ha npUMEHEHUE

Bbu6nuorexa [JOK

50 3akoHa OMa I pa3InyHOro
LD https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubmmoreka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIabopatopHas padora "OmpeneieHue
52 a60prI H 11340 Ifocm BHCKTpI/I‘-IGCKOFO Bubmorexa IIOK
P " - p https://m.edsoo.ru/ff0ab3e0
TOKa
DJIEKTPpUYECKUE TIETH U MTOTPEOUTETN
53 DJIEKTPUUECKON DHEPTUU B OBIT Bubmiorexa I{OK
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroToBKa K KOHTPOJILHOU paboTe
10 TeMe "DINEKTPUUYECKHUE 3aPsIaibl.
54 3apsoKeHHbIE TENla U UX bubmiorexa LJOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoeiicTBus. [10CTOAHHBIN
NEKTPUUECKUN TOK"
KonTtponpsHas paboTa 1o teme
"DIeKTpUUECKUE 3apSIbL.
55 3a HH(GII){HBIG Tela I/IpI/IX bubmiorexa LJOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoeiicTBus. [10CTOAHHBIN
ANEKTPUUECKUN TOK"
56 ITocTosTHHBIE MArHUTEL, KX
B3auMOeiiCTBHE
VYpok-uccnenosanue "N3yuenue bubmmoreka [JOK
57 ~ mn
MoJieH MOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MarnauTHO€ 10J1e. MarauTHOE T0JIe bubmuoreka [JOK

3eMIIi U €0 3HAYCHHUE JUIS J)KU3HU Ha

https://m.edsoo.ru/ff0acOba




3emie

59

OnwiT OpcTenaa. MaruutHoe nosue
ANIEKTPUUECKOT0 TOKa MaruuTHoe
0JI€ KaTYIIKH C TOKOM

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0acld2

60

IIpumeHeHue 371eKTpOMarHuToB B
texHuke. JJaboparopHast pabora
"U3yueHue neicTBUsI MarHUTHOTO
I10JI Ha IIPOBOJIHUK C TOKOM"

0.5

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

ONeKTpoABUraTelb IOCTOSTHHOIO
Toka. Mcronb3oBanue
ANEKTPOJABUTATENEH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopnas pabora
"KoHcTpynpoBaHue u U3ydeHue
paboOThI 3JEKTPOIBUTATEIS

bu6nuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbiTel @apanes. 3akoH
AIEKTPOMAarHUTHOW MHIYKIIMH.
[IpaBuno Jlenna

63

Onekrporeneparop. CriocoOs

IIOJIyYEHUS IEKTPUUECKON SHEPTUH.

DneKTpOCTaHIIMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPrun

64

[ToaroToBKa K KOHTPOJILHOU paboTe
10 TeMe "DJNEKTPUUYECKUE U
MAarHuTHBIE SIBICHUS"

65

KonTtposnpsHas paboTa 1o teme
"DNeKTpUUeCKUEe U MarHUTHBIE
SIBJICHUS "

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0acb14




PezepHslii ypok. PaboTa ¢ Tekctamu bubmumoreka [IOK

66 N N 1
no teMe ''TernnoBbIe SIBIICHUS https://m.edsoo.ru/ffOacc5e
PesepBHrIit ypok. PaboTta ¢ TekcTamu

67 o Teme "'TlocTosHHBII 1 bubnnorexa [IOK

. " https://m.edsoo.ru/ff0acdc6

ANEKTPUUECKHUI TOK

68 PesepBHbIit ypok. PaboTta ¢ TekcTamu 1
mo TeMe "'MarauTHbIC SIBJICHHS

OBHIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOTPAMME




9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka KonTtpoabnsie | IlpakTnueckue A op
n/n Bcero u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl

1 MexaHnueckoe JBUKEHUE. 1
MarepuasibHas TOUKa

9 Cucrema orcuera. OTHOCHTECILHOCTh 1 bu6nuorexa [JOK
MEXaHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpSMOIMHENHOE bu6muoreka [IOK

3 1
JIBHOKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIUHENHOE

4 neuxeHue. CpeHsiss U MTHOBEHHas 1
CKOPOCTb
[IpsiMonHEHOE PaBHOYCKOPEHHOE bubmmoreka [JOK

S) 1
JIBU)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTbh NPAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO ABIKEeHHUS. [ paduk 1
CKOPOCTH
Jlaboparopnas pabota "Omnpenencaue

7 CKO peHI/ISII) TGH;) pu aBHOpCKO €HHOM 1 1 bubmmorexa LIOK
yexop PP . YCKROp " https://m.edsoo.ru/ff0adb18
JNBUKEHUH 110 HAKIIOHHOM MJIOCKOCTH

8 CBobOogHoe maneHue Te. OmbITh 1
lanunes

9 PaBHOMEpHOE ABMKEHKE TIO 1 bub6muoreka [IOK
okpyxxHocTu. [leprnon n yacrora https://m.edsoo.ru/ff0ael76




oOpamenus. JIuneitHas u yriaosas

CKOPOCTH
10 LleHTpOoCTpEMUTEIBHOE YCKOPEHHE
Bbu6nuorexa [JOK
11 I1 i H .B
CPBLIHL 3AKOH HIHIOTOHA. BEKT0p CHIH https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HerotoHa. bu6mumoreka [IOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
Tperuii 3akoH HproToHa.
13 Cp ::HI:[03H ESI CI:/IJITP:H_ICHI/IC 3a/1a4 Ha bubmmorexa [JOK
yrep B ' A https://m.edsoo.ru/ff0ae982
IIpUMEHEHNE 3aKOHOB Hbl0TOHA
bu6nuorexa [JOK
14 Cuna ynpyroctH. akon I'yka https://m.edsoo.ru/ff0aeca2
15 Pemenue 3amau mo treme «Cria
YIIPYTOCTH»
16 JlaGopaTopHnas pabora «OnpezneneHue bu6muoreka [IOK
YKECTKOCTH IPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6nuorexa [JOK
17 Cuua Tpenus https://m.edsoo.ru/ff0af738
18 Pemenue 3aga4 mo Teme «Cuia bu6nuorexa [JOK
TPEHU» https://m.edsoo.ru/ff0afa26
JlaGopatopHnas padora "Onpeznenenue bub6muoreka [IOK
19 "
ko3 uUIIreHTa TPEHUS CKOJIbKEHUS https://m.edsoo.ru/ff0af8be
Pemenue 3aga4 o teme '"3akoHbI
20 Heiorona. Cuna octu. Cuna bubmorexa [JOK
L ypyT ' https://m.edsoo.ru/ff0afb8e
TpEHUS
Cuna TsDKeCTH M 3aKOH BCEMHPHOTO
bu6nuorexa [JOK
21 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO

najncHus. Pemenue 3amay

https://m.edsoo.ru/ff0af044




HepBasI KOCMHUYCCKasA CKOPOCTh.

bu6nuorexa [JOK

22
HesecomocTts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaIbHOW TOUYKH.
93 AbGcomoTHO TBEpIOE Teno. PaBHOBecHe bubmmoreka [JOK
TBEPIOTO TeNa C 3aKPEIUIEHHOW OChIO https://m.edsoo.ru/ff0afe36
BpalleHus
24 MowmeHT cuinsl. LleHTp TsKecTH
o5 Pemenue 3aga4 mo Teme 'MoOMEHT Bbu6nuorexa [JOK
cuibl. LleHTp TsbxecTH' https://m.edsoo.ru/ff0b02b4
KonTtposnesHas paboTa 1o teme
26 "MexaHn4ecKoe IBUKEHUE buomiorexa LIOK
N g . ' https://m.edsoo.ru/ff0b06ec
B3aumonelictue ten
Nmnynsc Tena. Umnynse cuiel. 3akoH
27 COXPAHEHUs UMITyJIbCca. YIIPYroe u bubmmorexa LIOK
P Y o pyT https://m.edsoo.ru/ffOb07fa
HEYIpyroe B3auMOJICHCTBHE
bu6nuorexa [JOK
28 M 0
CRATATCCKAT pabota H MOTHHOCTE https://m.edsoo.ru/ff0b0a84
29 PaboTta CUIIBI TSIKECTH, CUIIBI bu6nuorexa [JOK
YIPYTrOCTU U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopatopHnas pabora «OnpezneneHue
30 paboThI CUIIBI TPEHHUS TIPH
PaBHOMEPHOM JBM)KEHUH TEJa MO
TOPHU30HTAJILHON TTOBEPXHOCTUY
31 CBs3b 3HEpTUM U pabOTHI.
IToreHnManbHas SHEPIrUst
Kunernueckas sneprus. Teopema o bubnmorexa [JOK
32 .
KHHETUYECKON DHEPIUU https://m.edsoo.ru/ff0b0c32
33 3aKOH COXpaHEeHHUs SHEPTUHU B




MCXaHUKEC

34

JlaGopatopnas pabdora «H3yueHue
3aKOHA COXPAHEHUS YHEPTUI»

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0b12fe

35

KonebarenbHOE IBUXKEHUE U €TO
XapaKTEePUCTUKH

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0b1858

36

MareMaTuyecKuii ¥ NpyKUHHBINA
MasiTHUKH

37

IIpeBpamienue sHEPrun Ipu
MEXAHUYECKUX KOJIEOaHUIX

38

JlaGopaTopHnas pabora «OnpezneneHue
YacTOThI U IepUoJia KoJieOaHHit
IPYKUHHOTO MasiTHUKa»

bu6nuorexa [JOK
https://m.edsoo.ru/ff0blaec

39

Mexannuyeckue BoHbI. CBOKWCTBA
MEXaHM4YECKUX BOJIH. [IponosibHbIE
MOTIEPEYHBIE BOJHBI

bu6nuorexa [JOK
https://m.edsoo.ru/ff0b21fe

40

3Byk. PacnipocTpanenue u otpaxeHue
3ByKa

41

Ypok-uccnenoBanue "HabmoneHue
3aBUCHMOCTH BBICOTHI 3BYKa OT
YaCTOTHI'"

42

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

43

KonTtponsHas pabota o Teme ""3aKoHbI
COXpaHeHUsl. MexaHn4eCcKue
KOJIeOaHUs U BOJIHBI"

44

DNEKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIE BOJHBL. CBONCTBO
AJEKTPOMArHUTHBIX BOJIH

bu6nuorexa [JOK
https://m.edsoo.ru/ffOb2abe




VYpok-uccnenosanue 'Mzyuenue

45 CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C bubmorexa HOK
P . https://m.edsoo.ru/ffOb2c6c
MOMOIIIbIO MOOMIIBHOTO TenedoHa
DJEeKTpOMarHuTHAs IPUPO/Ia CBETA.
46 CkopocTtb cBeTa. BomHOBBIE CBOMCTBA bubmorexa [JOK
P ' https://m.eds00.ru/f0b31d0
cBeTa
Hcrounuku ceera. [IpsamonuneitHoe
47 acIpoCTpaHEHHE CBETa. 3aTMEHUS bubmoreia HOK
pacpocIp ' https://m.edsoo.ru/ff0b3658
Connua u JIynst
3aKOH OTpa)KEHUs CBETA. 3epKaa.
48 Pemenue 3a1ay Ha mpuMEHEHHE 3aKOHA bubmoreia HOK
P https://m.edsoo.ru/ff0b38c4
OTpakKeHHS CBETa
49 IIpenomnenue ceeta. 3akoH bu6muoreka [IOK
[IPEIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpEHHEE OTPAKEHHE CBETA.
50 chonm%ﬁie HOHHOFFZ) BHYTPECHHETO bubmorexa [JOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpaKCHHSI B ONTHYECKUXCBETOBOIAX
JlaGopatopnas pabora "HccrnenoBanue
51 3aBUCHMOCTH YTJIa TPEIOMIICHUS
CBETOBOTI'O JIy4a OT yIJia MaJCHUs Ha
rpaHuLE 'BO31yX-CTEKJIO""
bu6nuorexa [JOK
52 [TocTpoenne n300pakeHUi B TUH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGoparopnas padota "OnpeneneHue
53 ¢box IC)HOFI; acIc)To;IHmI U orr)lmqecxoﬁ bubmorexa [JOK
4 p . . https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIECH JTMH3BI
54 Ypok-koH(pepermus "OnTudeckue bubnmorexa [JOK

JIMH30BbIe TPHOOPHI"

https://m.edsoo.ru/ff0cOa7e




Bbu6nuorexa [JOK

r .
55 J1a3 KaK ONTUYECKasi CUCTEMA. 3pEHHE https://m.edsoo.ru/ffObA684
JlaGopaTopnas padora "OnbIThI 11O
pa3I0kKEHUI0 OETOTo CBEeTa B CIIEKTP U
56 BOCIIPHSTHIO I[BETA IPEAMETOB IIPU UX bubmiorexa LOK
p H pes P https://m.edsoo.ru/ffOc0e2a
HaOII0/ICHUH Yepe3 I[BETOBBIC
bubTpH"
Hcnyckanue 1 MOTJIONIEHUE CBETA
57 aromoM. KBantel. JInneliuarsie bubmiorexa LOK
' ' https://m.edsoo.ru/ff0c144c
CHIEKTPbI
58 PagnoakTUBHOCTE U €€ BUIBI bubmiorexa LOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnmorexa [JOK
59
MOJENb https://m.edsoo.ru/ff0c18ac
60 PannoaxkTuBHBIE TPEBPALLICHMSI. bu6muoreka [IOK
H3oTonel. Pemnenue 3amaq https://m.edsoo.ru/ffOclal4
61 [lepuon momypacnaga
SlnepHble peakun. 3aKOHBI
62 ccf[x paHeHIEH 3au;1 OBOI'0 X1 MacCOBOTO bubmorexa HOK
P DA https://m.edsoo.ru/ff0c1c58
yucesn
OHeprus cBs3U aTOMHBIX siziep. CBsA3b bu6muoreka [IOK
63
MacChl U DHEPTUHU https://m.edsoo.ru/ffOcld7a
64 Peakuuu cunTesa u eneHus saep. bu6nuorexa [JOK
Ucrounuku sueprun CosHIA U 3BE3]1 https://m.edsoo.ru/ff0c1e88
KonTtponesHas paboTa 1o teme
65 "DeKTpOMarHuTHOE MOJIE.

DNEeKTPOMAarHUTHbIE BOJIHBI.
Ksaurtosrie sBienusa”




[ToBTOpEHUE, 0600MIICHNE.
66 JlaGopaTopHnbie pabOThI 110 KypCy
"CBeTOBbIE SIBJICHUS"

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c2c52

[ToBTOpenue, o6o6menue. Pabora c
67 TEKCTaMU 110 TEME ''3aKOHBI
COXPaHEHUs B MEXaHUKe"

[ToBTOpenue,0600menue .Padora c
68 TeKcTaMH 1o Teme «CTpoeHue atoma u

ATOMHOTO s Apa»

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0c2d6a

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®uswka, 8 xiace/ I[eppimkun A.B., O01IecTBO ¢ OrpaHUYCHHOM
oTBeTCTBEHHOCTHIO «/[PODA»; AkuionepHoe o611ecTBO «M3natenbeTBo
«IIpocsemenue»

» ®uswka, 8 xiace/ [epeimkun A.B., O01IecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «31aTenbCTBO «IK3aAMEH»

» ®uswka, 8 xiacce/ [Mepeimkun .M., Banos A.W., AkiinonepHoe 00IIECTBO
«M3marenscTBO «IIpocBemenune»

» ®duswuka, 9 xnacce/ [lepemkud A.B., ['yrauk E.M., O011ecTBO ¢ orpaHHYEeHHON
OTBETCTBEHHOCTHIO «J/[POD A»; AkiimoHepHoe 00111ecTBO «I3/1aTenbcTBO
«IIpocsemenue»

» Ousuka: 8-i kimacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kinacc/ [leppimkuna 1. M.,
NBanos A. U., Akiimonepnoe o6miectBo «M3narenbctBo «IIpocBenienue»

» Ousuka: 9-i kimacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kinacc/ [leppimkua 1. M.,
I'ytauk E. M., MBanos A. U., [lerpoBa M. A., AKuIHOHEpHOE 00I1IECTBO

«M3marenscTBO «IIpocBemenune»

METOIUYECKHUE MATEPUAJIBI JJISA YUUTEJIA



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






