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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3nke Ha ypOBHE OCHOBHOIO o00IIero o0Opa3oBaHUS
COCTaBJICHa HAa OCHOBE IOJOKEHUW U TpeOOBaHUM K pe3yJjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHON MPOTPaMMBbl, MPEICTABICHHBIX B
OI'OC 00O, a Taxxke ¢ yuétoMm (enepanbHON paboyeit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Dusnkay.

CopepxaHue mnporpaMMmbl IO (U3MKE HAmpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHON TpPaMOTHOCTH OOYYArOMIMXCS W OPTaHU3alUI0 H3yYCHUS
(GU3NKKM Ha NEATeNbHOCTHOM OCHOBE. B mporpamme mno ¢usuke y4uThIBAIOTCSA
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzauuu tpedboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00yUeHHUs], a TaAKKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBlIMBaeT pacupeeieHre yueOHoro Marepuania
1o rojaM o0ydeHus (1o Kjaccam), MmpejyiaraeT NpUMEPHYIO MOCIEA0BaTEIbHOCTh
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOM
MOMOIIM YUYUTEIIO B CO3/JaHUM paboyeil mporpaMMsbl 10 yueOHOMY MPEAMETY.

®du3zrka SBIACTCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YIEOHBIX
NPEIMETOB, TIOCKOJIbKY (PU3MYecKue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUN, W3yYyaeMbIX XHUMHEH, Ouosiorued, acrpoHomMuend u GU3HIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAYYHYIO KapTUHY MU,
MPEJIOCTaBIsICT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHS HAYyYHOTO METOja
MO3HAHUS, TO €CTh CII0c00a MOyYeHUs JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 riaaBHBIX 3a7a4 (DU3NUYECKOro OO0pa30BaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHON TPaMOTHOCTU U
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenune ¢Qusukun Ha 0a30BOM YypOBHE TMPEINOJIaracT OBJAJCHHE
CICAYIOIIUMU KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIICIOBAHUS;

e HHTEPOPETUPOBAThL  JIAHHBIE U HUCIOJb30BaTh  HAy4YHbIC
J0Ka3aTeIbCTBA JIsl IOJYyYEHHUS BHIBOJIOB.

[lenmn wsyueHus GU3NMKA HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
onpenenensl B Konuenuuu mpenonaBanus ydeOHOro mnpenmera «®Dusnka» B
oOpa3oBareibHbIX opraHusauusx Poccuiickoit ®enepanuu, peagu3yomUx



OCHOBHBIE  00IIIE00pa30BaTEIIbHBIC TMPOTPAMMBI, YTBEPKIAEHHON pEIICHUEM
Kosnerun MunucrepcTBa npocsenienus Poccuiickoit @enepanuu (IpoTokoa ot 3
nexabps 2019 r. Ne [TK4BH).

Ieaun ndyyenus pusnkKu:

NpUOOpETEeHNE WHTEpeca W CTPEMIJICHHS OOydYalomuxcsi K HaydHOMY
M3YUYCHHUIO TMPUPOABI, PAa3BUTHE WX HHTEIJICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIe TIO3HAHUSA M (POpMHUPOBaHUE
MCCJIEI0BATEILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHMPOBO33PEHUS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupoOBaHUE TPEACTABICHUA O POIU (U3WKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  TMPEJCTABICHUH O  BO3MOXHBIX  cdhepax  Oymymiei
poeCCHOHANILHOMN ACATCIBHOCTH, CBSI3aHHON ¢ (DM3WKOM, IOJATOTOBKA K
JaJbHEUIIIeMy 00YYCHHIO B ’TOM HAIPaBJICHUU.

JIOCTH)KEHHE 3TUX IIeJied MporpaMMbl 1O (H3UKe Ha YpPOBHE OCHOBHOTO
oO1mero o0pazoBaHusi 00ECTIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

npuoOpeTeHne 3HAaHUH O JUCKPETHOM CTPOCHHWH  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

NpUOOpETeHNE YMEHUN OMUCHIBATH U OOBSICHATH (DM3UUECKHUE SIBICHUS C
WCTIOJIb30BAaHUEM TIOTYUYCHHBIX 3HAHMIA,

OCBOCHME METOJOB pELICHUs MPOCTEHMIIMX pacyETHBIX 3a4a4 ¢
HCIIOJIb30BaHUEM bu3rIecKux MOJIETIeH, TBOPYECKHUX "
MPaKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUHN HAOIIOAATh IPUPOIHBIC SIBICHUS U BBITIOIHITH OTBITHI,
nabopaTtopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCICIOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEIHHBIX TPHUOOPOB;

OoCcBOeHHE MPUEMOB PabOThl ¢ MHMOPMAIE (PU3NUECKOTO COACpPIKAHUA,
BKJTFOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSAX (PU3UKH, aHATIU3 U
KPUTUYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O c(hepamu mpoecCHOHaTBHOM NeATeTbHOCTH, CBI3aHHBIMHU
c (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKCHHUAX (QU3NUYECKON HAyKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HE/IEN0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 vaca (3 yaca B Henemto).



[Ipennaraemslii B mporpaMMme no (u3HKe NnepeyeHb 1ad0paTOpHBIX paboT u
OTIBITOB HOCUT PEKOMEHIaTENIbHBIN XapakTep, YUUTENb JeIaeT BIOOP IPOBEICHHUS
7ab0opaTopHbIX PabOT M OMNBITOB C YYETOM HWHAMBUIAYAIBHBIX OCOOCHHOCTEH
oOy4Jarommxcs, CUCKa HKCIEPUMEHTANbHBIX 3aJlaHUi, MpeAslaraeMblX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOTO 3K3aMeHa Mo (U3HKeE.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka v €€ posib B NO3HAHUM OKPYKAIOUIEr0 MUPA.

®usnka — Hayka o mnpupone. fBneHus npupoapl. PU3HMYECKHUE SBIICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

Oduznyeckue BenuuuHbL. M3Mmepenue Qusnyeckux BenuyuH. Dusznyeckue
npubopsl. [lorpemnocts n3mMepennii. MexayHapoaHasi cucTeMa €IMHUIL.

Kak ¢wusuka u jApyrue ecTecTBEHHbIE HAyKHM H3Y4aloT MPUPO.Y.
EcTecTBeHHOHAYUYHBIN METOJl TO3HAHWA: HAOIIOJCHUE, TMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIPKEHUE TUIIOTE3, SKCIIEPUMEHT MO TIPOBEPKE THUIOTE3, OObICHEHHE
HaboaeMoro aBieHus. Onucanue GU3NYECKUX SBJICHUN C TOMOIIBIO MOJIENIEH.

Jlemoncmpayuu.

1. MexaHH4uecKHe, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SIBJICHUSL.

2. ®dusznueckue nNpuOOPHI U MPOIEAypa MPSIMBIX U3MEPEHHUN aHAJIOTOBBIM U
HU(POBBIM NPUOOPOM.

Jlabopamopnule pabomot u onvimel.

1. OmpeneneHue 1EHbI IeJICHUS MIKaIbl U3MEPUTEIHLHOTO TTprbOpa.

2. H3mepeHue pacCTOSHUM.

3. Hzmepenue o0bEéMa KUAKOCTH U TBEPJOTO Tea.

4. OmnpeneneHue pasMepoB MAIbIX TE.

5. M3mepenue Temieparypbl HpH MOMOIIHM >KHIKOCTHOTO TEPMOMETpa U
JaTYMKA TEMIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[apuKa, MyIMEeHHOTO TOPU30HTAIIBEHO, TeM OOoJIbIlle, YeM OOJbIIe BHICOTA
ycKa.

Paspnen 2. IlepBoHayanbHbIe CBEJACHNUS O CTPOCHMH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONBITHI,

JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBukenre 4actul] BemectBa. CBs3b CKOPOCTH JIBUDKEHUSI 4YacTHUIl C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzaumoaelicTBue dYacTuil
BEILIECTBA: MPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ia30B, KUJIKOCTENM M TBEPIBIX
(KpuCTAITUYECKUX) Tell. B3auMOCBsI3b MEXIy CBOWCTBAMH BEIHIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.



1. HaGmionenune OpOyHOBCKOTO JBUKCHHS.

2. HaGmronenue nuddysun.

3. HaOmionenue ~ siBneHui,  OOBSACHSAIOMIUXCA  HPUTSHKEHUEM WA

OTTaJKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie pabomot u onvimol.

1. OueHka JuaMeTrpa aroMa METOAOM pSAI0B (C  HCHOJIb30BaHUEM

dbotorpaduii).
2. OnbITHI 10 HAOJIOICHUIO TETJIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
Pa3nea 3. /IBu:keHue U B3auMo/ielicTBHE TeJl.
MexaHnueckoe JBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JABUIKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nytu u
BPEMEHU JBUKCHUSL.
SBneHue wHepuuH. 3aKOH MHEpUUH. B3aumojnelcTBue Tel Kak MNpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca kak Mepa HWHEpPTHOCTU Tena.
[InotHocTh BemiecTBa. CBSA3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJI B €AMHMIIE
00BEMa BelecTBa.
Cuila kak XapakTepucTuKa B3aumozeicTBus Ten. Cuila yopyrocTd M 3aKOH
I'yka. M3Mepenne cuiibl ¢ MOMOIIBIO IHUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJja
TskecTd. CHila TSKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAIIPABJICHHBIX 10 OJHOWM mpsMoi. PaBHoxelcTByromas cui. Cuiia TpeHus.
TpeHune CKOJIbKEHUS U TPEHUE MOKOS. TpeHne B IPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HabGmrogeHne MexaHM4eCKOro IBUKEHHUS TeJa.
2. H3mepeHne CKOpOCTH NPSIMOJIUHENHOTO IBUKECHMUSL.
3. HaGmionenue siBneHus WHEPIUU.
4. HaOmroneHue u3MeHEeHUs! CKOPOCTHU MPHU B3aUMOJICHCTBUU TE.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CloXeHue CUII, HallpaBJIEHHBIX IO OJHOU MPSMOH.
Jlabopamopnuie padbomot u onvimel.
1. OmpexeneHrue CKOPOCTH PAaBHOMEPHOTO JIBMKEHHUS (IIapuKa B SKHJIKOCTH,
MOJIEJIN AJNEKTPUUECKOTO0 aBTOMOOMIIS U TaK Jajiee).

2. OmpezeneHne CpelHEW CKOPOCTH CKOJIBKEHHsS OpycKa WM IIapuKa 10
HAKJIOHHOM IUIOCKOCTH.
Onpenenenue mIOTHOCTH TBEPAOTO TeENA.

4. OmnbITHI, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTh pACTSLKEHHs (Iedopmanun)
MPY>KUHBI OT MPUI0KEHHOMN CUIIBI.

5. OnbIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHIIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.



Pa3znen 4. JlaBiieHre TBEPABIX TeJl, dKUAKOCTEH U ra3os.

JlaBnenue. CriocoObl YMEHBIIICHUS W YBEIMYCHUS JaBicHUA. JlaBiaeHue rasa.
3aBUCUMOCTh JaBJICHHs] Taza OT o00bEéMa, Temmeparyphl. Ilepemaya naBiieHHs
TBEPABIMU TEJNAMHU, XUAKOCTAMH M razamu. 3akoH [lackans. IIneBmatnueckue
MAaIllMHbl. 3aBUCUMOCTb JAaBIEHUS XUJIKOCTH OT TIyOuHBI. ['HMIpocTaTuyeckuil
napagokc. Coolraromuecs: cocyibl. [ napaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnu u armocdepHoe aamieHue. [IpuyuuHBI CyleCTBOBaHUS
BO3aAyHOM oOonouku 3emiu. OmnbiT Toppuduennu. M3mepenue armocdepHOTo
TaBiIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUSI OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 1151 U3MepeHus: aTMOChHEpPHOTO J1aBIICHUS.

JleicTBUE )KUIKOCTU M Ta3a HA MOrPYKEHHOE B HUX TEJO0. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Hemoncmpayuu.
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3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya gaBiaeHUA )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/Ibl.

I'mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EpHOTO JaBICHUS.

3aBHCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
T€JIa ¥ TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOMIEN CHIIBI BECY BBITCCHEHHOW JKUIAKOCTH.
VYcioBue IIIaBaHus TeIl: IUIABAHUE WJIM MOTPYKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOWIEHUS IJIOTHOCTEN TeNa U )KUAKOCTH.

Jlabopamopnuie padbomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPY>KEHHOM B
KUJKOCTh YaCTH TeJIa.

OnpeneneHue  BBITAIKUBAKOIIEH CWIBL, JCUCTBYIOIIEM Ha  TeJo,
ITOTPYKEHHOE B JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIBI, IEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

OneITBl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTbH BBITAIKWUBAIOIIEH CHIIBL,
JCHCTBYIOUIE Ha TeJNO0 B JKUAKOCTH, OT 00bEMA MOTPYKEHHOH B
KUJKOCTb YaCTH TEJIA U OT IUIOTHOCTH KUJKOCTH.

KonctpynpoBanue apeoMerpa WIM  KOHCTPYMPOBAHME JIOAKU U
oIpeeNeHue €€ rpy30n0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTH. JDHEpPrusi.

Mexannyeckast pabota. MOITHOCTb.

[IpocTthie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBumiio
paBHOBecHsl pelyara. lIpuMeHeHue mpaBWia paBHOBECHS pbluara K OJIOKY.



«3omnoroe mpaBwio» Mexanukd. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanndeckass »Heprus. KuHernueckas M IOTCHUUANIbHAs JHEPIUs.
IIpeBpalieHre OTHOTO BU/IAa MEXAaHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomut u onvimol.

1. Omnpenenenue pabOTHI CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKCHHUH Tela

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnenoBanue ycioBUN paBHOBECHS pblyara.
3. Hzmepenue KIIJI HaKIOHHOM TIOCKOCTH.

4. H3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIACC

Paspnen 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO-KUHETUYECKOH TEOPUH CTPOEHHUS
BeniecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPUHU.

Mopenu TBEPAOro, >KHUJIKONO W Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOXKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.
CmaunBaHNE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE pacCluMPEHNE U CKATHE.

Temmneparypa. CBsi3pb TemmepaTypbl CO CKOPOCTBIO TEILIOBOIO JBH)KECHUS
yactull. BuyTpenHsss sHeprus. CrnocoObl W3MEHEHHUST BHYTPEHHEH SHEpruu:
Teionepeaaya U COBEpLICHUE paboThI. Bunbl TEIUIONEepEIauHn:
TEIUIONPOBOJHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonuuecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryioBoro Oanmanca. [lmaBienwe wu
OTBEPJICBAHME KPUCTAUIMYECKUX BEUIECTB. YJelbHAas TEIUIOTa ILIABJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcnapenune. Kunenuwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpPHOro
JaBJICHUSI.

BrnaxnocTe Bo3ayXxa.

DHeprus TOIUIMBA. Y IeJIbHAS TEMJIOTA CTOPAHUSL.

[TpuHuuner padotel TernoBbix nasurareneil KIIJ rtemmoBoro aBuratesns.
TertoBbie IBUTATENN U 3aLIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHHMsI U NIPEBPALCHUS SJHEPTUU B TEIUIOBBIX MPOLECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

Hab6mronenmne OpoyHOBCKOTO JIBHKCHHS.

Habmonenne nuddysun.

HaGnronenue siBjeHuil cMaunBaHUs U KallWJUISIPHBIX SIBJICHHM.
HaOmnronenue TemioBoro pacumpeHus Tel.

N3meHenue maBieHus Ta3a NpW W3MEHEHWHW O0bEMa W HArPEeBAaHWUU WU
OXJIAXKCHUU.

[IpaBuina uaMepeHus: TeMIepaTyphl.

Bunbl Tenonepenaym.

OxJtaykieHue IpHU COBEPILIECHUH padOTBHI.

HarpeBanue npu coBepIiiieHIN paboOThl BHEITHUMU CUJIAMHU.
CpaBHeHHE TEMIOEMKOCTEH pa3IMuHbIX BEIIECTB.
HaGmaronenne xuneuus.

HabGnronenune mocTossHCTBA TeMITepaTyphl MPH TJIaBICHUH.
Moaenu TEeIJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomwt u onvimut.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM UITK caxapa.
OnpITEl 110 HAOIIOACHUIO TEIJIOBOTO PACIIMPECHHS Ta30B, JKUJIKOCTEH H
TBEPJBIX TEIL.

Ornpenenenue gaBieHUs BO3yXa B OAJTOHE HITPUILA.

OnbIThl, AEMOHCTPUPYIONIUE 3aBUCHUMOCThH JIaBICHHUS BO3JyXa OT €ro
00béMa M HarpeBaHUs WIN OXJIAXKICHHS.

ITpoBepka runoTe3bl JUHEHHOM 3aBUCUMOCTH JUITMHBI CTOJIOUKA YKUJIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaGnronenne w3MeHEHHS BHYTPEHHEH OJHEpPruuM Tela B pe3yJbTaTe
TeronepeaaY U paboThl BHEITHUX CHJI.

UccnenoBanne siBaeHUS TEIIOOOMEHA IPU CMEIIMBAHWUU XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, TIOJYYEHHOTO BOJOM  MpH
TEII00OMEHE C HAarPEeThIM METAJUIMYESCKUM IIHJIMHIPOM.

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

Ornpenenenue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOM TEIJIOTHI TUIABICHUS JIbIA.

Paznen 7. DiekTpruyecKkue 1 MATHUTHBIE SIBJICHUS.

OnekTpuszauus Ten. [[Ba pona 3yeKTpUUeCKHX 3apsaoB. B3anmmopernctBue
3apsbKeHHBIX  Teil. 3akoH Kynona (3aBUCHMOCTh CHJIBI  B3aUMOJCHCTBHS
3apsKEHHBIX TEJI OT BEJIMYMHBI 3aps10B U PACCTOSHUS MEK]y TeJIaMu ).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nexkTpuueckoro mosst. IlpuHimn
CYHEPHO3ULIUH JIEKTPUUECKUX OJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsioB. DIEMEHTAPHBINA AIEKTPUYECKUN 3apsii.
Crpoenue aroma. [IpoBOJHUKHM W  JUAJIEKTPUKU. 3aKOH  COXpPaHEHHS
ANEKTPUUYECKOTO 3apsia.

DONEeKTPUYECKUA TOK. YCIOBUS CYILIECTBOBAHUS BJIEKTPUUECKOTO TOKA.
HcTouHMKN TOCTOSIHHOTO ToOKa. JIeMCTBUS 3IEKTPUYECKOro TokKa (TEIUIOBOE,
XUMHUYECKOE, MarHUTHOE ). DJIEKTPUUYECKUI TOK B KUJIKOCTSIX U razax.

Onektpuueckas 1enb. Cuna  Toka.  DIEKTPUYECKOE  HaNpsHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ICIBHOE CONPOTUBJICHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locnmenoBarenbHOE W MapajulesIbHOE — COECIMHEHUE
MIPOBOIHUKOB.

Pabota © MOIIHOCTH 3JIEKTPUYECKOrOo TOKa. 3akoH Jhxoyms—JleHna.
DnexkTpudecKre Ny U MOTPEeOUTENH IIEKTPUIecKoil sHepruu B 0bITy. KopoTkoe
3aMBbIKaHHE.

[TocTossHHbIE ~ MarHuThl.  B3auMOJENCTBHE  TIOCTOSIHHBIX ~ MAarHUTOB.
MarunutHoe nosie. MarHutHoe 1osie 3eMJId U €ro 3HAUYCHUE JIJIs KU3HU Ha 3eMIie.
OneiT  Opcrena. MarauTHoe 1oJe  3JeKTpuueckoro Toka. [Ipumenenue
AIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNeKTpoJBUraTesib MOCTOSHHOTO ToKa. Vcrmosib30BaHHWE JJIEKTpOABUTATEIEH B
TEXHUYECKUX YCTPOMUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABnenue snekTpoMarHuTHOM uHAyKuuu. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU SHEPIUH.
DIEeKTPOCTAHIIMU HA BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpayuu.

DJeKTpu3aIus Te.
JIBa poa 3JIEKTPUYECKUX 3apsIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DNeKTpocTaTuueCcKass MHAYKIUSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKH U TUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO MO,
M cTouHMKM OCTOSIHHOTO TOKA.
JIeHCTBUSL IIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJIKOCTH.
. I"a30BbIN pa3ps.
. I3MepeHue cuiibl Toka aMIepMETPOM.
. I3MepeHune 31eKTpUIeCKOTO HAMPSKEHUS! BOJBTMETPOM.
. Peoctar u Mmara3uH cOnpOTUBIICHU.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumopeiicTBHe TOCTOSHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTH Pa3ICICHUS MTOJIOCOB MAarHUTA.
MoenvpoBaHue MarHUTHBIX TTOJIEN MOCTOSIHHBIX MarHUTOB.
OmneIiT Dpcrena.

MarnuTtHoe 1oJje Toka. DJIeKTPOMAarHuT.

JlelicTBMEe MarHUTHOIO TI0JIA HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENIb TOCTOSHHOTO TOKA.

UccnenoBanue sBICHUA 3JIEKTPOMArHUTHON MHIYKIWH.

Oneitel @apajes.

3aBUCUMOCTh HANpaBJICHUST HWHIYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHHS.

DIIEKTPOreHEPATOP MOCTOIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAOMIONCHUIO DIEKTPU3AIMH Tel HWHIAYKUUEeH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanne MAEUCTBUSA DJIECKTPUUECKOTO TIOJsI HA IPOBOJHUKU U
TUBJICKTPUKH.

COopka u mpoBepka paboThI IEKTPUIECKOM IIEMTH MOCTOSHHOTO TOKA.
N3mepeHne u peryJmpoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHUE HANPSIKEHHUS.

HccnepoBanne 3aBUCHUMOCTH CHJIBI TOKA, WIYLIETO 4YE€pPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTD ANEKTPUYECKOTO
CONPOTHUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, IUIONAAX IONEPEYHOrO
CEUYCHHS U MaTepuara.

IIpoBepka mnpaBuia CIHOXKEHUS HANPSHKEHUM IIPU  IIOCIEA0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia s CUJIbl TOKa MPU TAPAIIIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
Onpenenenne MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YE€pe3 JIAMIIOYKY, OT
HANpsDKECHUS Ha HEH.

Onpenenenue KII/[ narpeBarensi.

HccnenoBanre MarHuTHOTO B3aMMOJEHUCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TMOJII NOCTOSHHBIX ~MAarHUTOB IIPU KX
O00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanre NeMCTBUS SJIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIbI  B3aUMOJCHCTBHS
KaTylIKM C TOKOM M MarHatra OT CWJIbl TOKa WM HaIpPABJICHHUS TOKa B
KaTyIIKE.

18. M3yueHue nercTBYS MArHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl 3J1€KTPOABUTATENS.

20. U3mepenne KIIJ] anexkTpoaBurateabHONM yCTAaHOBKHU.

21. OOBITBL O UCCIEHOBAHUIO SBJIEHUS DJJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHUS] W HANPABICHHUS HMHIYKIMOHHOTO

TOKA.
9 KJIACC

Paszjnen 8. Mexanuyeckue siBJIeHUsI.

Mexanuyeckoe JBUXKeHHE. MarepuanbHas Touka. CucTtemMa OTCUéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUS. PaBHOMepHOE mNpsIMOIMHENHOE
nBrxeHue. HepaBHoMepHOe npsiMOJIMHENHOE JIBUXKEHUE. CpeaHsisi 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JBHKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiimHelHOe JBmwkeHne. (CBoOomHOE
nageHue. OnbITel ['anunes.

PaBHOoMepHOE nBMKEHHE 10 OKpyx)HOCTH. [lepuon u dactora oOparieHus.
JIuHeitHas u yrioBasi CKOpocTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHUE.

ITepseiit 3akoH HproTrona. Bropou 3axkon Herorona. Tperuii 3akoH HprotoHa.
[IpyuHLMT CyTIEpIIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEHUS CKOJIbKEHUSI, CUila
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHHS. Y CKOpPEHHE CBOOOIHOTO
nafgeHud. Jpwxkenue rmianer Bokpyr ComHua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue martepuanbHON TOUYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynbee Tena. M3meHenune umiynbsca. IMImynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PE€aKTUBHOE JIBUKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYrOCTH,
TpeHus. CBs3b 3HEpruu u padoThl. [loTeHMaIbHAS SHEPTUS TEJa, MOJHATOrO HaJl
IIOBEPXHOCTBIO 3eMJIM. [loTeHIManbHas sHeprus c:xxkaTou npyxunsl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKON HHEPruu. 3aKOH COXPAHEHHUS MEXaHUYECKOU
SHEPTUH.

Hemoncmpayuu.

1. HabGmrogeHne MeXaHWYECKOTO JBUKEHUS TeJla OTHOCUTEIHHO PA3HBIX TEI

OTCUETA.
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8.
9.

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

CpaBHEeHHE TyTe W TPACKTOPHI IBUKEHUS OJHOTO M TOTO XKE Teia
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWMHOTO IBUYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO IBUKEHUSI.

Habmroienue nBr>KeHus Tena mo OKpyKHOCTH.

Habmroienue MexaHu4ecKuX sSIBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEDHOM U  YCKOPEHHOM  JBUKCHUU
OTHOCUTENBHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS Tela OT MAcChl Tella U JECUCTBYIOIIEH Ha HEro
CHJIBI.

Habiroienue paBeHCTBA CHII TP B3aUMOJICHCTBUM TEI.

N3meHeHnue Beca Tea Mpu yCKOPEHHOM JBHKECHUH.

Ilepenaya umIrynbca Mpu B3auMOJEHCTBUM TEI.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEIL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHHe UMITyJIbca PHU a0COJIFOTHO YIPYTOM B3aUMOECHCTBUU.
Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUUECKOH SHEPTUU MTPU CBOOOTHOM MaJCHHH.
CoxpaHeHHE MEXaHUYECKON YHEPTUHU NIPU ABUKEHUU TEJA M0 IEUCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomot u onvimol.

1.

KoncTtpynpoBanue Tpakra [jisi pa3roHa W JajdbHEWIIEro PaBHOMEPHOTO
JIBUKEHUS IIapUKa VI TEJIEKKU.

OrnpeneneHue CpeaHEl CKOPOCTH CKOJIBXKEHHS OpyCKa WU JBUKEHUS
[IapuKa MO HAKJIOHHOM IIOCKOCTH.

Onpenenenue yCKOpeHHsI Tela IMPU PABHOYCKOPEHHOM JBUXKEHUU IO
HAKJIOHHOM IMJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBUKEHUM 0€3 HayaJIbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHU Oe€3
HAYaJIbHOM CKOPOCTU IYyTH OTHOCATCA KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanrie 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXEHUSI OT CHJIIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue korhPUIeHTa TPEHUS CKOJIBKEHUSI.

Ornpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHHS MPU PABHOMEPHOM JBMKCHUH Tela
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. Onpenenenue pabOThl CHIIBI  YIOPYTOCTH TpU  TMOABEME TIpy3a C
MCITOJIb30BAaHUEM HEIOJABMKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXpaHEHUS YHEPTHH.

Paznen 9. Mexanuueckune KoJjie0aHUS U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: Iepro,
4acToTa, aMIUINTYy1a. MaremMaTuuecKuil U Npy>KUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTUU MPU KOJIeOATETHHOM JIBHKCHHH.

3aryxatomue — koneOaHus.  BeiHyxzaeHHble — KojeOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolcTBa MexaHWYecKUMX BOJIH. [lpoponbHble U
nonepeyHbie BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnuecKue BOJIHBI B TBEPAOM TENE, CEHCMUUYECKUE BOJTHBI.

3Byk. ['pomkocTh 3Byka W BbicOTa ToHa. OTpakeHue 3Byka. MHpa3ByKk u
yIABTPa3BYK.

Hemoncmpayuu.

1. HaGmogenue koneGaHuii Ten MOJ NEHCTBUEM CHIIBI TSXKECTH U CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habmronenne BoIHYXICHHBIX KOJIeOaHWM U pe30HaHca.
PacnipocTpanenue mpo10JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIETH).
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKHM PE30OHAHC.
Jlabopamopnuie padbomot u onvimel.
1. OmpeneneHve YacTOThl U TEpHOJA KOJIEOAaHUH MaTEMaTHYECKOTO
MasiITHUKA.

2. OmnpenesieHHe YacTOTHI U NIEpUoa KOJIeOaHU MPYKMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTU TIepHOJia KOieOaHUil MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TMEPHO/Ia KOJIeOaHUN MPYyKUHHOTO MasSTHUKA
OT Macchl rpy3a.

5. IIpoBepka HE3aBHUCHUMOCTH TepHoJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. ONbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  TMEepuoja  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DOJEKTPOMATHUTHOE  TOJIE.  OJJNEKTPOMAarHuTHble  BOJHBI.  CBOICTBa
ANEKTPOMArHuTHbIX BOAH. I[llkana »ieKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
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DOnexkTpoMarHuTHas npupoaa cBera. CKoOpocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimel.

1. M3ydeHue CBOMCTB AIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOWJIBHOTO

tenedona.

Pa3pen 11. CBeToBbIe fIBJICHHUS.

JlyueBas MOJEJIb CBETA. HUctounukn CBeETA. [IpssmonHeHOE
pacnpoctpanenue cBera. 3atMeHusa Connna u JIlynsl. Otpaxkenue cpeta. I1mockoe
3€pKaJIo. 3aKOH OTPAKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHuss cBera. llonmHoe BHyTpeHHee
OTpakeHHe cBeTa. VIcmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKHUX CBETOBO/IAX.

Jlunza. Xon nayueir B JnuH3e. OmnTuyeckas cucrtema QoToanmnapara,
MHUKpOCKONa M Tejeckoma. ['J1a3 kak onTuyeckas cucteMa. biam3opykocTs u
ATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbetoTona. CroxeHue
CIIEKTPAJIbHBIX 1[BETOB. Jlucnepcus ceera.

Hemoncmpayuu.

[IpsimonuHeHOE pacIpOCTPAaHEHUE CBETA.

OtpaxkeHue cBera.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomnenue ceera.

Ontudeckuii CBETOBOI.

Xon tyuel B coOuparoieu JuH3e.

Xox 1yder B paCCEUBAIONIEN JIMH3E.

[Tomyyenune n300paxeHui ¢ TOMOUIBIO JTUH3.

[Tpuniun aeictBus doToarnmapara, MUKPOCKOTA U TEJIECKOIIA.

10. Moens rinasa.

11. Paznoxkenue 6enoro cBera B CEKTp.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PAa3HBIX LIBETOB.

Jlabopamopnuie padbomot u onvimel.

1. HccnemoBanue 3aBUCHUMOCTH yTJIa OTPAXKCHUSI CBETOBOTO Jiydya OT yrIja
naJIeHuUs.

2. M3ydeHue xapakTepUCTUK U300paKEHUS MPEIMETa B IIIOCKOM 3€pKaie.

3. HccnepoBaHue 3aBUCHUMOCTH YIUIa MPEJIOMIIEHUSI CBETOBOTO Jiy4ya OT yTJjia
NaJICHUSI Ha TPAHUIIE «BO3IYX—CTEKIIO».
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4. llomydeHne n300pakeHHI C MOMOIIBI COOUPAIOIIEH JTUH3BI.
Omnpenencaue HOKYCHOTO PacCTOSHUS M ONTHYECCKON CHIIBI COOMpAIOIICH
JIVH3BL.

6. OMBbITHI 1O PA3T0KEHUIO OEJIOT0 CBETAa B CHEKTP.

7. OnbITBl IO BOCHPUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
[IBETOBbIC (DUIIBTPHI.

Pa3nen 12. KBanToBbIe IBJICHHUS.

Omneitel Pe3epdopna u minanerapHas Mojenb atoma. Mogenbs atoma bopa.
Hcnyckanue n normonieHrne ceera aroMoM. KBanTel. JInHevaTeie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- U ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens aromHoro sgapa. W3otomsl. PapnoakTuBHBIE
npeBpatienus. [lepron nonypacnana aTOMHBIX SIEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOrO0 M MacCOBOIO YHUCEI.
DOHeprus cBsI3M aTOMHBIX snep. CBs3b Macchbl W 3HEprud. Peakuuu cuHTe3a U
nenenus anep. Mcrounuku sneprun CoiHIa U 3BE3 .

AnepHas oHepreruka. [leWcTBUS paaUMOAKTUBHBIX W3JIYYEHUN HaA KUBBIC
OpPraHU3MBlI.

Hemoncmpayuu.

1. CHekTpbl U3IIyYEHUS U MOTJIOEHHUS.

2. CnexkTpbl pa3IM4YHbIX ra30B.

3. ComekTp BoAOpoOA.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. Pabota cuéTurka HOHU3UPYIOIINX U3TYUYCHUM.

6. Perucrtpanus uzmydeHus: IpupOAHBIX MUHEPAIOB U TPOAYKTOB.

Jlabopamopnuie pabomot u onvimol.

1. HabGnrogeHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE JHEPTHM YacTULbI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-00001IAKO NI MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIOINNA MOAYJIh TIPEIHA3HAUYEH JJIsi CUCTEMaTU3allH
u  0000ImIeHUsT MPEIMETHOrO  COACPXKAHUST UM OMbITa  JACSATEIbHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (PU3UKH, a TAKXKE JJIS TIOJTOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 0 (Gu3uKe I 00ydJarouuxcs,
BBIOpPABILIMX 3TOT yUEOHBIN MpeMerT.

[Ipn n3yuyeHnn JaHHOTO MOAYJS PEAUTU3YIOTCA M CUCTEMATU3UPYIOTCS BUJIBI
NeSATETbHOCTH, HA OCHOBE KOTOPBIX O0ECIEUUBACTCSA JNOCTUKEHHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GopMHpPYETCs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAay4YHBIX METOJIOB HCCIICIOBAHMS



SBJICHUA TIPUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3UUCCKUE
SBIICHUS, NPUMEHsAS I[IOJIyYCHHbIC 3HAaHUsA, pelmarh 3aJayd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[TpyHIMIIHANBHO JAESITEIBHOCTHBIM XapaKTep JAHHOTO pas3feiia Peau3yeTcs
32 Ccu€T TOro, 4YTo OOy4YarolIuecs BBINOJHAIOT 3aJlaHus, B KOTOPBIX UM
IpeiaraeTes:
HAa OCHOBE TIOJIYYCHHBIX 3HAHMM pacrmo3HaBaTh M HAYYHO OOBSCHATH
(uzuYeckue SBICHUS B OKPY KArOUIEH MPUPOJI€ U MOBCEAHEBHOMN KU3HU;
HCIIOJb30BaTh HAYUYHbIE METObI UCCIEIOBAHUS (PU3NUECKUX SIBJICHUN, B TOM
YUCIIe U1 IPOBEPKU TUIIOTE3 U MOJIYYECHUS TEOPETUUECKUX BBIBOIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HauOOJiee BaXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEDP, MTPAKTUUECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
DHEPTUMU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

N3yuyenue (u3NKM HA YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl HAIIPABJIEHO

Ha JIOCTIDKCHHE JTMYHOCTHBIX, METAPEIMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yIbTaTOB.

B pesynbrare nzyueHusi pU3MKU Ha ypOBHE OCHOBHOTO 00111ero 0Opa3oBaHus

y oOyuaronierocs 0yayT copMHUpPOBaHBI CIECAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) IATPHOTHYECKOTr0 BOCIIUTAHUS:

— MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3nuecKon HayKu;

— LIEHHOCTHOE OTHOILIEHUE K IOCTH)KEHUSM POCCUUCKUX YUEHBIX-(PU3HKOB;

2) rpa’KaaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

— FOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CY>KJIEHUU OOLIECTBEHHO3HAUYUMBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHKEHHI
buzuky;

— OCO3HAHHME BAXKHOCTU MOPAIbHO-3TUYECKUX MPUHLUIIOB B JIEATEIBLHOCTH
Y4YEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

— BOCIIPHUATHE ICTETHUYECKUX KadyeCTB (PU3NYECKOW HAyKh: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI0 NMO3HAHMS:

— OCO3HaHUE UEHHOCTH (PU3NYECKOW HAyKh KaK MOIIHOIO0 HHCTPYyMEHTa
MO3HAHUSI MUPA, OCHOBBI PAa3BUTHS TEXHOJOTHM, BaXKHEWIIEH COCTaBIISIIOLIECH
KYJIBTYPBHI;

— pa3BUTHE HAy4YHOU JHOOO3HATENBHOCTH, MHTEpECAa K HCCIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJBTYpPbl  310POBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJIy4ns:

— OCO3HaHUE IIeHHOCTH Oe30macHoro oOpa3a >KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBWsl O€30MacHOr0 IMOBEJAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ 3JIEKTPUYECKUM U TEIJIOBBIM OOOPYJOBaHUEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKa peQIIeKCHH, MpPHU3HAHHE CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4eioBeKa;

6) TPy10BOI0 BOCIMTAHMS:

— AKTUBHOE y4YacTH€ B PEIICHUU MPaKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOW U



CONMAIbHON HAIMpPaBJICHHOCTH, TPEOYIOMUX B TOM YHCIEe U (U3HUICCKUX
3HAHUU;

e — HWHTEPEC K MPAKTUYECKOMY H3yUEeHUIO podeccuii, CBSI3aHHBIX C (DU3UKOMH;

e 7)I3KOJOrHYe€CKOr0 BOCIIMTAHUSA:

e — OpHUEHTAllMS Ha MPUMEHEHUE (U3NUYECKUX 3HAHUM JIsl pEIlIeHHs 3a7ad B
00JaCTH OKPY’)KAIOWIEH Cpenbl, TUTAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXHBIX ITOCJIEACTBUM JJIs1 OKPYKAIOILLIEU CPEbI;

e — OCO3HAaHME TJ00ATBLHOTO XapakTepa AKOJIOTHYECKUX MpoOIeM U IMyTel ux
pelieHus;

e 8) aganTanMM K HM3MEHAKIIMMCH YCJIOBHSIM COLUAJBHOW M NPHPOAHOI
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJICUCTBUU MPU BBHIIOJHEHUU HUCCIEIOBAHUN U
POEKTOB (DM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
IPYTUX;

e — TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPAKTUYECKYIO
NEeATENbHOCTD;

e — MOTPeOHOCTH B (POPMUPOBAHUHM HOBBIX 3HAHUI, B TOM YHCIIe (POPMYIUPOBATH
UJIeH, TIOHSTHUS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME AeUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001aCTH
bu3uKy;

e — IUIAHMPOBAHUE CBOEr0 PA3BUTHA B MPUOOPETECHUU HOBBIX (PUIMUESCKUX
3HAHUI;

e — CTPEMJICHUE aHAJU3UPOBATh U BBISBIISTH B3aUMOCBSI3U NMPUPOJIbI, O0IIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUYECKUX 3HAHUM;

e — OLCHKA CBOUX JEHUCTBUM C YYETOM BIMSHHS Ha OKPYXAIOIIYIO Cpexdy,
BO3MOKHBIX TJI00ATBHBIX MOCIEICTBUIA.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynmbraTte OcBOeHHS mporpamMmbl Mo (pu3uMKe HAa YPOBHE OCHOBHOTO
oOuiero oopazoBanusi y o0y4aromierocsi OyayT cqpopMUpOBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIOUIIE I03HAaBATEIbHbIE YHUBEPCAIbHbBIE YUEOHbIE 1eHCTBUS,
KOMMYHHKATHBHbIE  YHUBEpCAJIbHbIE  y4eOHbIE  JCHUCTBUS,  PEryJsTUBHBIC
YHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble JjoruuecKkue J1elicTBUA:



BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBCHHBIE TPU3HAKA OOBEKTOB
(s1BICHMIN);

YCTaHABIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHUS IS
00001IeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH Y TPOTUBOPEYHS B pacCMaTPUBAEMBIX (pakTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCAIUXCS K (DU3UYECKUM SIBIICHUSM;
BBISIBJIATh TIPUYUHHO-CIICICTBEHHBIC CBS3UM TPU HM3YUYCHUH (DU3HUECKUX
SIBJICHUIA W TIPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOIb30BAHUEM JICTyKTUBHBIX
¥ MHIYKTUBHBIX YMO3AKIIOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX
(bU3UYECKHUX BEIIMYHH,

CaMOCTOSITEJILHO BBIOMPATh CIOCOO pelIeHus y4eOHOM (Qu3nuecKoi
3amaun (CpaBHEHHWE HECKOJIBKUX BAapHUAHTOB PEIICHMS, BBHIOOpP Hamboiee
MOIXO/ISIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKe 1eMCTBUA:

HCTIOJTb30BaTh BOMPOCH! KaK UCCIIEIOBATEIbCKHI HHCTPYMEHT MTO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSTEIFHO COCTABIICHHOMY TUTAHY OITBIT, HECIOKHBIHA
(GU3UYECKUl DKCIIEPUMEHT, HEOOIBIIOEe WCCICAOBaHUE (PU3NIECKOTO
SIBJICHUS,

OLICHWBAaTh HAa TPUMEHHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHUIO,
MOJTYYCHHYIO B XOJI€ UCCIICIOBAHUS WU YKCIICPUMEHTA,;

CaMOCTOATEITHLHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yJbTaTaM
MPOBENEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHNS;

MPOTHO3MPOBATh  BO3MOXKHOE  JIalbHEWINIEEe pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, & TAK)KE BBIBUTATH MIPEAMOI0KESHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHSIX Y KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

OPUMEHATh pa3jIMyYHble METO/bl, MHCTPYMEHTBI U 3alpOChl IIPHU MOUCKE U
orOope MH(POPMALIMM WJIH JIaHHBIX C Y4Y€TOM MpPEJIOKEHHOW Yy4eOHOU
(bu3nYecKoil 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
pa3MUYHBIX BUAOB U (OPM IIPEICTABICHHUS;

CaMOCTOATENLHO  BBIOMpaTh ONTUMAJbHYIO (GOpMY MpPEICTaBICHUSA
uHbOpMaAllMd W WIUIIOCTPUPOBATh peEIIaeMble 3aJauyd  HECIOXHBIMU
CXeMaMH, AMarpaMMaMy, HHOU rpauKoi U X KOMOMHALIUSAMHU.

KoMmmyHuKkaTHBHBIE YHMBeEpPCaJIbHbIE YueOHbIe 1elCTBUA:

B XOJe 0OCYXKIeHUusl y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYkIaeMOil TEMBI U
BBICKA3bIBaTh HJIEW, HAllEJICHHbIE HA pELICHHE 3a/Jaydl WU TOAJIEep:KaHue
0J1arokenaTeIbHOCTH OOIIEHNUS;



COMNOCTABJISATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
nauasora, 0OHapyKUBaTh Pa3Inuue U CXOJICTBO TMO3HUIINA;

BBIpa)XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJICTABIISITh PE3YyJIbTaThl BHIMIOJHEHHOTO (PU3UUYECKOTO OIbITa
(3KCcIIepUMeHTa, UCCIIeI0BaHus, IPOCKTA);

MMOHUMATh W HCIOJL30BaTh MpeUMyIIecTBa  KOMaHIHOM "
WHIUBUAYAJIbHOM pabOThl TIPU pEHICHUH KOHKPETHOH (u3uYecKon
poOJIeMBI;

MPUHUMATH 1IEJIM COBMECTHOM JEATENbHOCTH, OPTaHU30BbIBATH JEHCTBUS
mo e€ JOCTI)KCHHUIO: paclpeleNiaTh poju, OOCYXJIaTh IMPOIECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITIOJTHATH CBOIO YacTh paOOThI, TOCTUTAsl KAU€CTBEHHOIO pe3yJbTara 1o
CBOEMY HAIpPABICHUI0O WU KOOPJUHUPYS CBOU JIEUCTBUS C JIPYTUMHU
YJeHaMU KOMaH/IbI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMH MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHUSI.

PeryasiTuBHbIE YHHBepcaJlbHbIe YYeOHbIE AeiiCTBUSA

Camoopranuzamnus:

BBISIBJISIT MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CUTYyalUsX, TPEOYIOMIMX
ISl petieHust GU3NYeCKUuX 3HAaHUM;

OPUEHTUPOBATbCS B  PA3NIMYHBIX IOAXOAAX MPUHATUSA  PELICHHM
(MHIMBUYaJbHOE, MPUHSATHE DPELIECHUS B TpYMIeE, NPUHATHE pEIIeHUMN
rpynmnoi);

CaMOCTOATEIBHO COCTABJISITh AITOPUTM PELIEHUs (PU3HUECKON 3a7a4i WIN
IUIaHa HMCCIIEAOBAaHUA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh IIPEIJIaraéMble BAPUAHThI PELICHUN;
7ies1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIEHKY CUTYyaIluH U TpeJjiararh 1iaH e€ N3MEHCHHUS,
OOBSCHATh NPUYMHBI  JOCTIKEHUS  (HEIOCTH)KEHHS])  PE3yJIbTaTOB
JCATEIBPHOCTH, JaBaTh OIICHKY PHOOPETEHHOMY OIIBITY,

BHOCUTH KOPPEKTHBBI B JCATCIBHOCTH (B TOM YHCIIC B XOJ BBITTOJIHCHHUS
(GU3UYEeCKOTO HWCCJENOBAaHMS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYallMii, YCTaHOBJIEHHBIX OIINOOK,
BO3HHUKIIIMX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yjIbTaTa ICNIA U YCIIOBUSM;



CTaBUTh c€0sl HA MECTO JAPYroro 4eloBeKa B XOJE CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY APYIroro;
MPU3HABaTh CBOE MPABO Ha OMIMOKY MPHU pelieHnH GU3NUECKUX 3a7a4d WIn
B YTBEPIKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBo APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koH1ly oOyueHus B 7 Kjacce npeIMETHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  TIOHATHS:  (PU3NYECKHME W  XUMHYCCKHE  SIBJICHHS,
HaOJIOZICHUE, DKCIIEPUMEHT, MOJEb, TUIIOTE3a, CAMHHIIBI (U3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSHUSI BeliecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBIDKCHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEWHOE), TPAEKTOPHUS, PABHOAECUCTBYIOILAS
cuia, nedopmanms (ympyras, IJIaCTUYECKast), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

pasznuyarh sABiacHUS (MudQy3us, TEIIOBOS IBMIKEHUE YACTHI] BEIICCTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPaBHOMEPHOE  JBW)KCHHUE, HWHEPIHS,
B3aMMOJICUCTBUE TEJ, PABHOBECHE TBEPJIBIX TEJ C 3aKPEIIEHHON OCHIO
BpallleHHsI, Tepejavya JaBlIeHUS TBEPIABIMU TeJIaMH, >KUJIKOCTIMU U
razamy, atMocdepHOe JaBJeHWE, TIUIAaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKON DHEPTHUU) MO OMUCAHUI0 MX XapPAaKTEPHBIX CBOWCTB U HA
OCHOBE OITBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SIBIICHUC;
pacmo3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3UYECKHX SBJICHUN B
OKpYJKalolleM MHPE, B TOM 4YHCIC (U3HYCCKHE SBJICHUS B IPHUPOJIE:
MPUMEPHI JBWKCHHUS C Pa3TUYHBIMH CKOPOCTSMH B JKMBOW M HEKHUBOU
npUpojie, JACUCTBUE CHIIBI TPEHUS B TPHUPOAC W TEXHHUKE, BIUSHUC
aTMOC(EPHOro JaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluaru B
TeJIC YeJIOBEKa, MPU 3TOM NEPEBOIUTh MPAKTUYCCKYIO 3a]auy B yU4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PUBHUECKUX SBJICHUI;
OTMHCHIBATh M3yUYCHHBIEC CBOMCTBA TEN M (PU3NUYECKUE SBIICHHUSI, UCTIOTIB3YS
dbu3nyeckre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSAKECTH, BEC
Tela, CWiIa TPEHUsS, AaBicHWE (TBEPIOTO Tema, J>KUIKOCTH, Tasa),
BBITAIKMBAIOIIAS CHJIA, MEXaHW4YeCKass paboTa, MOITHOCTh, IUICYO CHUIBI,
MOMEHT CWIbl, KOX(OUIMEHT TOJE3HOTO JEHCTBUA MEXaHU3MOB,
KHHETHYCCKas W TOTCHIMAJIbHAS DHEPTHs), MPU OINHMCAHWHM TPABUIBHO
TpaKkTOBaTh  (U3MYECKUH  CMBICT  HUCIOJIB3yeMBIX  BEIWYWH, WX
0003HAaYeHUSI W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (OPMYJIBI,



CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYIO BEJIMYUHY C JIPYTUMH BEIHMUYMHAMU,
CTPOUTDH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS U TIPOLECCHI,
WCIIOJIB3YSl TIpaBUJia CJIOXKEHUsI CUJl (BIOJb OJHOM MpsMoif), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBEcUs peiyara (0Jo0ka),
«30JI0TO€ MpPaBWJIO» MEXAHUKH, 3aKOH COXpPAaHEHUS MEXaHHYeCKOH
SHEPruu, MpU HTOM JaBaTh CIOBECHYIO (HOPMYJIUPOBKY 3aKOHa W
3aMMChIBATH €70 MATEMATHUYECKOE BhIPAKEHUE;

OOBICHATH (PU3HUECKUE SIBICHUS, MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalMil NpPaKTUKOOPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh TTPUYUHHO-CIIC/ICTBEHHBIE CBA3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX I11aroB ¢ ONOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX
ABIIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemate pacu€THble 3aJayd B 1-2 JecTBHs, MCNONB3Yys 3aKOHBl U
dbopmyIbl, CBs3bIBaIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a
YCIJIOBHS 3a/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJACTABIATh (PU3HUECKUE
BEJIMYMHBI B (OPMYJBI M TPOBOAUTH PAcCU€Thl, HaXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PELIEHUs 3ajjay, OLICHUBATh PEATUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEMIMTh NpPU T[OMOIIH
(bu3NYECKUX METOAOB, B OMMCAHUU UCCIIEI0OBAHUS BBIIEIATH MPOBEPSIEMOE
OpeanoyiokeHne  (TUmoresy),  pa3nuyaTb U MHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeNaTh
BBIBOJIbI 10 €T0 Pe3yJIbTaTaM;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKHX SIBICHUNA WU
bu3HUecKuX CBONCTB TeN: dbopMyIpoBaTh IPOBEPSIEMBIE
MPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYAOBaHMS,
3aIlMChIBaTh XOJI OMBITa B (POPMYITHPOBATH BHIBOJIBL;

BBITMIOJHATh TMPSMbIe HM3MEPEHUS PACCTOSHUS, BPEMEHM, MAacChl Telna,
0o0bEMa, CHUJIBI U TEMIEPATypbl C UCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nU(POBBIX MPUOOPOB, 3aAMUCHIBATH I[MOKa3aHUS TPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOANTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKON BETHMUUHBI OT
APYyTroil C HCIOJIb30BAHUEM MPSIMBIX M3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHU [IBMXKEHUS Teja, CHIIbI
TPEHUSI CKOJIBLKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAJAHN CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJMHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa M OT IUIOTHOCTH KUJIKOCTH, €€ He3aBUCUMOCTHU



OT TUIOTHOCTH T€Ja, OT TNIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUI
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro MCCIEAOBaHUs, coOuparb YCTaHOBKY U
BBITIOJHATh M3MEPEHUS, CIeIysl MpeajoKEHHOMY IIaHy, (UKCHpOBATH
pe3ynbTaThl MOJTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE
NpeUIOKEHHBIX Tabnull U TpaduKoB, JAeNaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBaHMUS;

POBOJNTH KOCBEHHBIC H3MEpEeHHs (DU3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, cujila TPEHHUS CKOJIBKECHHUS,
JaBJIEHWE  BO3]lyXa, BHITAJKUBAIOIIas CWia, JecTByromas Ha
HOTpYKEHHOE B KHMJIKOCTh Te€NO, KOA((ULUUEHT IOJIE3HOTO JEHCTBUS
IOPOCTBIX MEXaHWU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISATH 3HAUEHNE UCKOMOW BEJTMYMHBI;

cOOJII01aTh MpaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPHUOOPOB M TEXHHUYECKHX YCTPOWCTB:
BECHI, TEPMOMETpP, JUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMmerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha WX oOmucaHusi (B TOM YHCIE:
NOJUIMITHUKY, YCTPOWCTBO BOJOINPOBOJA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIONb3Ysl 3HAHUS
O CBOMCTBaxX (pU3MYECKHUX SBJICHUM U HEOOXOJIMMBbIE (DPU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALKIO O  IpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KHU3HU s obecrieueHns 0€30MacHOCTH MpU 0OpalieHuy ¢ mpudopaMu U
TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHUS 3I0pPOBbS U COOIIOACHUS
HOPM KOJIOTUYECKOTO MOBEJCHHSI B OKPYIKalollEeH cpe/ie;

OCYIIECTBIATH OTOOp MCTOYHUKOB HH(popmanuu B HTepHere B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHHKOB BBLICISATH
uH(bOpMaIMIO, KOTOpas SIBISETCS NPOTHUBOPEUYMBOM HIM MOXKET OBITh
HEJI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 33JaHUl HAYYHO-MOMYJISIPHYIO
JUTEepaTypy (PHU3UYECKOrO  COACpXaHHs, CIPAaBOYHbIE MaTepHAaIbI,
pecypcbl ceTd VIHTepHeT, BIageTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MHGpOpMaIK (HU3HUUECKOTO COJIEPKaHUs, B TOM
yycie MyOJuYHO JeNlaTh KpaTKUe COOOLIEHHSI O pe3yibTaTrax IMpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MPU OBTOM TPAMOTHO HCIOJIb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMpPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALlUEH;

IPU BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCIECJOBAHMN paclpeacisiTh
00s3aHHOCTH B TpYyHIE€ B COOTBETCTBHM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIIEIUTh 3a BBIIOJHEHHEM IUIAHA JEWCTBHUIl, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIbHOCTb  TPYMIbI,  BBICTpPAUBATh
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHCHHE OKPYKAFOIIMX.

K koHIy 00yueHus B 8 Kkjacce npeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIA:

HCTIOJIb30BATh MOHATHS: MAacca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBUKEHHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BEILIECTBA, KPUCTAIIIMUECKUE U
aMmopdHble Tena, HACHIIEHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTh
BO31yXa, TEMIIeparypa, BHYTPEHHSS JSHEPTUs, TEIUIOBOW JBHUIATElNb,
BJIEMEHTAPHBINA SJICKTPUYECKUAMN 3apsil, SJCKTPUUYECKOE TI0JI€, IPOBOJHUKHU
Y IUDJICKTPUKH, TTOCTOSHHBIN AJIEKTPUUYECKUIN TOK, MArHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacIIMpEeHUE M CKaTue, Terviornepeaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KANWUISPHBIC SBJICHUS, UCIIAPCHUE,
KOHJCHCAIIMS, IUIABJICHUE, KpUCTauIM3amus (OTBEpJieBaHUE), KHUIICHHE,
Terionepeaaya (TETUIONPOBOHOCTD, KOHBEKIIHS, W3JIyYeHHUe),
AIEKTPU3AIMUS TEJl, B3aUMOJICVCTBHUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJCHCTBUE MATHUTOB, JICUCTBUE
MarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM, JICKTPOMAarHUTHAs UHAYKIIHS)
10 ONHUCAHUI0O HUX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3WYECKUX SBJICHUN B
OKpY’)XKalollleM MHpE, B TOM 4HCiIe (U3UIYCCKHE SBJICHUS B IIPUPOJIC:
MOBEPXHOCTHOE HATHXKECHUE U KANWUISIPHBIE SBICHUS B TPHUPOJE,
KpUCTaJUIbl B mOpupone, wuzinydeHue CollHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
SBICHUS B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoIrOCOB, pOJIb MAarHUTHOTO TOJS IS KU3HU Ha
3emiie, OJISIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UICCKUX
SIBIICHUI;



OTKCHIBaTh M3yYEHHBIE CBOICTBA TN M (PU3UYECKHE SIBICHUS, UCTIOIb3YS
¢uznyecKkue BEIMUMHBI (TEMIEpaTypa, BHyTPEHHSS SHEPrHsi, KOJIUYECTBO
TEIUIOThI, YJENbHAs TEIUIOEMKOCTh BEIIECTBA, VYAEJNbHAs TEIUIOTA
IUIaBJICHUS, yJAelbHas TeIuloTa NapooOpa3oBaHUs, yJAedbHAas TEIIoTa
CrOpaHus TOIUIMBA, KO3((UIMEHT TMOJEe3HOr0 JCHCTBHUS TEIIOBOM
MAIllMHbI, OTHOCUTEIBbHAsL BIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
cuia TOKa, JJIEKTPUYECKOE HANpPsHKEHUE, CONPOTHUBIICHUE MPOBOJHHUKA,
yACIbHOE  CONpPOTUBIEHWE  BEIIeCTBa, pabdora MU  MOIIHOCTb
ANEKTPUYECKOTO0  TOKAa), NpPH ONHCAHMM TMPABWIBHO  TPAKTOBATh
(¢u3NYECKUN CMBICI KCIOJIb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
(Gu3MYEeCKUX BEIMYMUH, HAXOAUTHh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMHM BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

XapaKkTepu30BaTh CBOMICTBa Tel, (PU3UYECKHE SBICHHUS U IPOLIECCHI,
WCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
CTPOEHUs BEIleCTBA, NMPUHLMUII CYNEPHO3UIMN NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsiaa, 3akoH Oma ISl yyacTKa 1enH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHWsI JHEPrud, IMpU OTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJUPOBKY 3aKOHA W 3alUChIBATh €r0 MaTeMaTUYeCKOe
BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOIECCHl M CBOWCTBAa TN, B TOM YHWCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOrM4ecKux
iaroB ¢ Omnopod Ha 1—2 M3y4YEeHHBIX CBOMCTBAa (PU3NYECKUX SBIICHHM,
buznyecKux 3aKOHOB MJIH 3aKOHOMEPHOCTEIH;

pemarb pacu€THele 3aJadyd B 2-3 JACUCTBUSA, HCIONB3YS 3aKOHBI U
dbopmyIbl, CBs3bIBaIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a
YCHOBUSL 3aJladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBISABIATH HENOCTATOK
JAHHBIX JUIsl pEHIeHHs] 3aJayd, BBIOUPATh 3aKOHBI U (POPMYIIBL,
HEOoOXOoJuMble il €€ pelIeHUs, NPOBOAUTH Pacy€Tbl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXKHO PEMIMTh MpPU T[OMOIIH
(bu3NYECKUX METO/OB, HCIONb3Yysl OMHCAHME WCCIEIOBAHUS, BBLACIATH
[IPOBEPSAEMOE  IIPEAIIOJIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsIKa
MIPOBEJICHUS UCCIIEI0BaHUs, A€NaTh BBIBOIBI;

MPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3nYeCKUX CBOWCTB TeN (KaNMWUISIPHBIC SBJICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHWsl MpU U3IYYEHUH OT LIBETa M3Iydarolien (MOrIonaronieil)



MOBEPXHOCTH, CKOPOCTh UCHAPEHHUsI BOJBI OT TEMIIEPATypPbl KUIKOCTH U
wiomanad e€ TOBEPXHOCTH, DJJEKTpHU3alUs Tel U B3aUMOJCHCTBUE
ANEKTPUUECKUX  3apsi/ioB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIH3allsl MAarHUTHBIX TOJEeH TMOCTOSHHBIX MAarHWTOB, JEHUCTBUS
MarHMTHOTO TOJS HAa MPOBOAHHK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHHTa,
CBOMCTBA DJEKTPOJABUIATEIS IOCTOSHHOTO TOKa): (POpPMYIUpPOBATH
MpoBepsSeMbIe MPEANOI0KEHHs, COOUpPATh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyIOBaHUs, OMUCKHIBATH XOJI OTBITa U (POPMYITHPOBATH BHIBOIBI;
BBIMIOJHATh  MPSIMBIE ~ W3MEPEHUS  TEeMIIEpaTypbl, OTHOCHTEIHHOU
BIQXHOCTH BO3JlyXa, CHJIBI TOKA, HANPSDKEHHs C HCIOJIh30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOANTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKON BETHMUUHBI OT
ApPyroil C HCHONb30BaHUEM MPSAMBIX H3MEpEHUl  (3aBUCUMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAM TONEPEYHOIrO
CEUeHUS U YACITHHOTO COIPOTUBIICHHS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIIET0 4epe3 MPOBOJAHMK, OT HAmpsHKEHUS Ha  TMPOBOJTHUKE,
UCCIIEJOBAaHUE TIOCJIEIOBATEIbHOTO M  MapalieIbHOrO0  COEAMHEHUMN
MPOBOJHUKOB): TJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUS, CIeMysl MPeajoKEHHOMY IIaHy, (UKCHpOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCMMOCTH B BHJE TaOnuil M TpadUKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMUS;

MPOBOJUTh KOCBEHHbIE HU3MEpEHUs (PU3NYECKUX BeIMYMUH (yaenbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE TPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOT0 TOKAa): IJIAaHHUPOBATh W3MEPEHHs, COOUpPATh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeaysl MPEeASIOKEHHON MHCTPYKLHUHU, U
BBIYUCIISATH 3HAUEHUE BEJIMYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIPpH padoTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMIBI  JCHCTBUS HW3YUYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUcaHus (B TOM YHCIE:
CHCTeMa OTOIUICHHUS IOMOB, TUTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJIbTMETp, CUETUYHMK IJICKTPUUYECKOM HHEPIHH, DICKTPOOCBETUTEIHHBIC
pUOOPHI, HATPEBATEIbHBIE AMEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEINb MIOCTOSIHHOTO TOKA),
UCTIONB3YSl 3HAHHUS O CBOMCTBAX (M3MYECKUX SIBJICHHA M HEOOXOIMMBIC
buznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJIKOCTHBIM



TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, JBHUTATEIh BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMBI AIIEKTPUUECKHUX
Hernen ¢ mocjaeoBaTeNbHbIM U MapaluiebHBIM COSMHEHHEM DJIEMEHTOB,
pasnuyasi yCIOBHBIC 0003HAYCHHS DJIEMEHTOB AJICKTPUYCCKUX IICTICH;
NPUBOAUTH  MpUMEPHl  (HAXOIUTh  WHMOpPMAIMIO O  TPUMEPax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUN B TMOBCEIHEBHOMU
KHU3HU U1l oOecrieueHus 0€30MacHOCTH MPU OOpAIlleHUH C TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 30POBbS M COONIOACHUS
HOPM JKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH CpeIe;

OCYUIIECTBJIATh TMOUCK HHPOpManuu (U3MUECKOTO COJEpKaHHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM © TYTEM CpaBHEHUS
JOTIOTHUTEIIBHBIX ~ MCTOYHUKOB  BBIACIATH  HMH(POpMAIMi0, KOTOpas
SIBJISIETCS IPOTUBOPEUNBOM MITH MOXKET OBITH HEJIOCTOBEPHO;
MCIIOJIB30BAaTh MPHU BHITIOJIHEHUH YUEOHBIX 3a/IaHU HAYYHO-TIOMYJISIPHYIO
JTUTEPATYpPY  (PU3UYECKOTO  COJEpP)KaHMs, CIPABOYHBIE MaTepHalbl,
pecypchl cetn MHaTEpHET, BIageTh mpuéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPAaTKHWE YCTHBIE COOOIIEHUS,
0000mas uH(MOPMAIMI0O U3 HECKOJBKUX HCTOYHMKOB (PU3UYECKOTO
comepKaHWs, B TOM 4YHCJIE TMYOIMYHO TIPEACTABIATH PE3yIbTaThl
MPOCKTHOM WJIM HMCCIIEIOBATEIBCKON NEATEILHOCTH, MPU 3TOM TPAMOTHO
UCIIOJIb30BaTh M3YUYEHHBIM TOHATUIHBIM amnmapat Kypca (QU3HKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

MPU  BBITIOJHEHUH YYEOHBIX IPOCKTOB W HWCCIACAOBAHWN (U3HUCSCKUX
MPOIIECCOB PaCTpeesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33/1a4aMU, CJICAUTH 32 BBIMOJIHEHUEM TUTaHA JIEUCTBUMA U
KOPPEKTUPOBATh €ro, aJIecKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJl B
JESATENBHOCTD TPYIIHI, BEICTPAUBATh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoHIry o0yuenus B 9 Kjacce mpeMeTHbIC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHUSA: CHCTEeMa OTcuéra, MarepuaibHas TOYKa,
TPACKTOPHS, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUSA, Nedopmanus
(ynmpyrasi, miuacTHuYeckas), TpEHHE, LEHTPOCTPEMUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPETPYy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIEOAHUS U
BOJIHBI, 3BYK, HMH(pa3ByK M yIbTPa3ByK, DJIEKTPOMAarHUTHHIE BOJHBI,
IIKaJa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1adbHO30PKOCTb,



CIEKTPHI UCITYCKAHUs W TOTJIOMICHUS, abda, OeTa- 1 raMmma-u3IydeHus,
M30TOIIbI, SIIEPHAsl SHEPTeTHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKCHUE, PABHOYCKOPEHHOE MPSMOJUHEHMHOE JABUXKEHUE, CBOOOHOE
MaJICHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JBIDKECHUE, KOJIeOaTeNbHOE NBIKCHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBHIKEHHE, OTPa’KEHUE
3ByKa, MNPSIMOJIMHEHHOE paclpoCTpaHEHUEe, OTPAXKEHUE U MpeToMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKCHHUE CBETA, PAa3I0KEHNE OEIOro CBeTa B
CHEKTp U CJOXKEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEpPCUS  CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
W3JIy4YEHUS ) IO OMMCAHUIO0 UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacmo3HaBaTh MPOSBICHUE UW3YYEHHBIX (PU3UYECKUX  SBJICHUN B
OKpy»XaroleM Mupe (B TOM 4YHcie (pu3nyeckue SBICHUS B NPUPOJIE:
MIPUJIUBHI U OTJIUBBI, IBUkKeHUE TIaHET COJTHEUYHON CUCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJHBI, IIyHaMH, 53XO, IBETa Tell,
ONTUYECKHE SIBJICHUS B NPHUPOAE, OMOJIOrMYEcKoe JEeHWCTBUE BHIUMOIO,
yabTpaUOJIECTOBOTO W PEHTTC€HOBCKOTO M3JIyYECHHH, €CTECTBEHHbIN
PaAMOAKTUBHBIN (OH, KOCMHUYECKUE Jy4YH, PaTAOAKTUBHOC H3IIYUCHHE
MPUPOJHBIX MHUHEPAJIOB, [IEUCTBUE PAAMOAKTUBHBIX U3JIYyYEHUH Ha
OpraHu3M 4eJioBeKa), MpH ATOM MEPEeBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (PU3UUECKUX
SIBIICHUIM;

OINMKCHIBATh M3yUCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBICHUS, UCTIOIB3YS
¢du3nUecKkue BEIUYUHBI (CpElHSsEI M MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBIKCHHH, YCKOpPEHHE, TEepeMeIleHHe, MyTh, YIroBas
CKOpPOCTh, CHJIa TPEHHS, CUJIa YIPYTOCTHU, CHJIa TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJeHUs, BEC Teja, HUMIYJIbC Tella, WMIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS DHEprus Teda,
MOJHSATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIrUsl CXKATOU
NPY>KUHBI, KUHETUYECKAs DSHEpPrus, IOJIHAS MEXaHUYeCKasl >SHEeprus,
MEepPHOJT U YacToTa KOJIeOAaHUH, NJTMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEeTOMIICHHS CPeJibl), IPU OMHMCAHUU
MPaBWIBHO TPaKTOBaTh (DU3UYECKUN CMBICI HCMOJIb3YyeMbIX BEJIUYMH,
0003HaUCHUS W ENUHUIBI (U3MUECKUX BEIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEJIMYUHY C JIPYTUMH BEIMUYMHAMU,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;



XapaKTepH30BaTh CBOMCTBa Tel, (PU3MYECKHe SBICHHUS U MPOLIECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUsS! 3HEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS,
OPUHLMII CYNEPHO3ULMN CHUJI, NPUHIUI OTHOCHUTEIbHOCTH ['ammies,
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS HMMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHs 3apsS0BOrO U MacCOBOTO YHUCEI
IOpU SJCPHBIX PEAKIUAX, IPU 3TOM J1aBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa TEJN, B TOM YHWCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JTOTUYECKHUX
IIaroB C OMOpPOM Ha 2-3 HM3y4YEHHBIX CBOICTBA (U3NYECKUX SIBICHUH,
($U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadd  (omMparolmuecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBaIOIINE (pU3NUECKHE
BEJIMUMHBL: HAa OCHOBE aHaJIM3a YCJIOBHS 3a/ladd 3alMChIBaTh KpaTKOe
YCIIOBHE, BBISBIATh HEIOCTAIOIINE WIW W30BITOYHBIC AaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHUSI, TPOBOAUTH PAcUEThl U
OLICHHWBATh PEAJMCTUYHOCTh TOJYYEHHOrO 3HaueHus (u3nueckoin
BEJIMYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO PpEHINTh MPH TOMOIIH
(bu3NYECKUX METO/OB, HCIONb3Yysl OMHCAHME WCCIEIOBAHUS, BBLACIATH
IpOBEPSIEMOE  TPEIIOJOKEHUE, OIEHUBATh MPABWIBHOCTh MOpPSIKA
IPOBEJCHUS  HUCCIEJOBAHUSA, JEJaTh  BBIBOJbI, HMHTEPHPETUPOBATH
pe3ybTaThl HAOIIOICHUH 1 OTIBITOB,;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKHX SIBICHUNA WU
¢u3nyecKkux CBOWCTB TeN (M3ydeHHE BTOpOro 3akoHa HbproTOHa, 3akoHa
COXPAaHEHHUsl HHEPrHM, 3aBUCHUMOCTh IEpHUOAA KOJeOaHUM NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATY Il MAJIbIX KOJICOaHHM, MPSAMOJIMHEHHOE pacIpOCTPaHEHUE CBETA,
pa3jioxeHue Oeloro CBeTa B CIEKTP, M3YYEHHE CBOMCTB M300pa)kKeHUs B
IUIOCKOM 3€pKajlie U CBOWCTB HM300pakeHHs NpeaMeTa B CcOOMparolein
JIuH3e, HAOMIOJCHHE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIyYeHUs):
CaMOCTOATEIBHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa
o0Opy/lOBaHUS, ONHUCHIBaTH XOJA ONbITA W  €ro  pe3yJbTaThl,
(opMyIIMpPOBATH BBIBOJIBI;

MPOBOANUTH TPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaemsis
CpellHEEe 3HA4YeHHEe U3MepAeMOW BeIMUYMHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNbHOTO PHdOpa);



NPOBOAUTH HCCICAOBAHUE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TNPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0O€3 HadallbHOM CKOpPOCTH, TepHoja
KOJIe0aHUI MaTeMaTHYeCKOr0 MasTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpakKeHHUsl CBETa OT yrja MaJeHus U yIJa MPEeJOMIICHUs OT yria
NaJicHus): IUIAHUPOBAaTh HCCJIEIOBAaHUE, CaMOCTOSITENIHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTH pE3yJNbTaThl TOJYYEHHOW 3aBUCHMOCTH
(¢bu3nYecKUX BEIWYUH B BUJE TAaOMUIl U IpadUKOB, JEJaTh BHIBOABI IO
pe3yJbTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBbIE H3MepeHUs (U3NYECKUX BEIUYUH (CperHss
CKOpPOCTh M YCKOpDEHHE TeJla TIpU PaBHOYCKOPEHHOM JBW)KCHUH,
YCKOpPEHHE CBOOOIHOIO MaJeHHsl, KECTKOCTh MPY>KUHBI, KOIDPHUIUEHT
TPEHUST CKOJBXKEHMS, MEXaHHueckas paboTa M MOUIHOCTh, YacTOTa U
nepuoa KojeOaHuM MaTeMaTH4ecKoro MW MPYKUHHOTO MAasTHUKOB,
ONTHWYECKas CWJia COOMpaIeld JIMH3BI, paAHOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCHEPUMEHTANIBHYIO YCTaHOBKY H
BBITMIOJHATh U3MEPEHHS, CIEAys NMPEIOKEHHON WHCTPYKIHUU, BBIYUCIATH
3HAaYCHHE BEJIMYUHBI U aHATU3UPOBATH MOJIyYEHHBIE PE3yIbTaThl C YUETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH IPpH padoTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM H3YUYEHHBIX (DU3MUECKUX MOJEIIEH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JydY, TOHKAas JIMH3a, TUIAHETapHas MOJelIbh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKkTepU30BaTh MPUHIMMBI  JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOH Ha WX omnucaHus (B TOM YHCIE:
CIHUIOMETP, OATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPECHHsS, paKera,
9XOJIOT, OYKH, TMEpHCKom, ¢oToanmnapar, ONTHUYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOJBb3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBICHHA W HEOOXOmuUMbIe  (U3HUECKUE
3aKOHOMEPHOCTH,

HCIIOJIb30BaTh CXEMbI  CXEMAaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOIIECCOB
IpH PEIICHUH y4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI mJis
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie U cOOMparouiei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAUTh  HWHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU U1l oOecrieueHus 0€30MacHOCTH MPU OOpaIlleHUH C TIPUOOpaMu U



TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3J0POBbsI U COOJIIOJCHUSA
HOPM 3KOJIOTHYECKOI0 TIOBEJICHUSI B OKPYKAIOLIEH CPEJIE;

OCYUIECTBJIATh TMOUCK HHPOpMalUu (U3MUECKOTO COJEpKaHUS B
NHutepHete, caMoCTOSTENHHO (GOPMYIIHUPYST TOMCKOBBINM 3alpoC, HAXOIUTh
MyTU ONpPEAENICHHUs] JOCTOBEPHOCTH MOJYYEeHHON MH(OpMal HA OCHOBE
MMEIOLINXCS 3HAHUU U JOTIOJIHUTEIIbHBIX HCTOYHUKOB;

MCIOJIb30BaTh MPHU BHIMIOJHEHUH YYEOHBIX 3aJlaHU HAYYHO-TIOIMYJISIPHYIO
auTepatypy  (GU3MYECKOTOo  COACp)KAaHUS, CIPABOYHBICE MaTepHUalbl,
pecypcebl cetn UHTEpHET, BiaAeTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
nHpoOpMaIMu U3 HECKOJIBKHX HCTOYHUKOB (DU3UYECKOTO COJCp KaHus,
MyOJIMYHO NPEJICTABIISTH PE3yJIbTaThl MPOCKTHOMN UM MCCIIEI0BATEIbCKON
NEATEIIBHOCTA, IIPU OTOM TIPAMOTHO  MCIOJb30BaThb  HM3YYECHHBIN
MOHATUUHBIM anmapar u3ydyaeMoro pasaena (U3UKA U CONPOBOXKAATH
BBICTYIUUICHUE TIpe3CHTAaIlMed C y4ETOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC
KonunuyectBo 4yacos DJIEeKTPOHHBIE
HanmeHnoBaHue pa3jesioB U TeM undposbie
Ne n/m P Konrpoabubie | Ipakruueckue (uubp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1.®@u3uka u e€ poJib B NO3HAHUHN OKPY:KaI0LIero Mupa
Bbu6mmoreka [JOK
1.1 o - 2 0 0
H3MKA - Hayka o TipHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
1.2 o 2 0 1
HBITCCKHC BEITHHHIBL https://m.edsoo.ru/7f416194
bu6mmoreka [{JOK
1.3 E i 2 0 1
CTECTBEHHOHAYYHBII METO]I TO3HAHHUS httns://m._edsoo.r/7f416194
Hroro no pazaeny 6
Pasznen 2.IlepBoHavasibHbIe CBeeHUsI 0 CTPOCHUM BellecTBA
bu6mmoreka [{JOK
2.1 1
CTpocHue BenecTsa 0 0 https://m.edsoo.ru/7f416194
’9 JIBrb>KeHUE 1 B3aUMOJICCTBHE YaCTHI] ) 0 1 bubmuoreka [JOK
’ BEIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
2.3 ArperaTHble COCTOSTHUS BEIIECTBA 2 0 1 https://m.edsoo /7416194
Hroro no pazaeny 5
Paznen 3./IBu:keHue U B3auMojaeiicTBUe Te
bu6mmoreka [JOK
A M 1
3 CXQHHHCCKOT ABIDEHHC 3 0 https://m.edsoo.1ru/7f416194




bu6mmoreka [JOK

3.2 41 4 1
HEPHHA, Macca, TUIOTHOCTD https://m.edsoo.ru/7f416194
Bbu6mmoreka [JOK
. .B 14 4,
33 Cuna. Bupst cu > https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nen 4./1aBjieHue TBEPABIX TeJl, dKMIAKOCTEH W ra3oB
41 Hasnenue. [lepenava naBiaeHus TBEPABIMU 3 0 bubmuoreka [JOK
’ TEJIaMHU, >KUIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 Jlaseue KuKoCTH > I https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
43 A 6 2
TMOC(EpHOE JaBJIeHUE https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bu6nuoreka [IOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3pnen 5.Padora 1 MOIIHOCTB. JHeprust
bu6mmoreka [IOK
> Pabora i momsoCT® 3 I https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
32 Hpoctere Mexanm3Mer > I https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1
CXAMMACCRAA FHCPTI https://m.edsoo0.ru/7f416194
Hroro no pazueny 12
PeszepBHOe Bpemst 3




OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68

19.5




8 KUIACC

KoamnuecTBo yacos DJIeKTPOHHbIE
HaunMeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne ni/m KonrtpoJsbnbie | Ilpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTbI padoTsbI
pecypcsl
Paznen 1.TensoBble siBIeHUSs
. bubmuoreka [JOK
1.1 CtpoeHue 1 cBOHCTBA BEIIECTBA 7 0 1.5 hits:/m_edsoo.ru/7f418 ] ce
bu6morexa [JOK
1.2 Terople mponeccy! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2.9/iekTpryeckre 1 MAarHUTHbIE SIBJICHUSA
DNEeKTPUYECKUE 3apsiibl. 3apsHKEHHBIC Tela bu6mmoreka [IOK
2.1 . 7 0 1
U UX B3aUMOJICUCTBHUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 ITocTOSTHHBIN 2IIEKTPUYECKUNA TOK 20 1 8 https://m.edsoo.ru/7FA1 8 1 ce
bub6mmoreka [JOK
2.3 MarsuTHbic sBJICHHA 6 0 1.5 https://m.edsoo.ru/7f4181ce
bu6morexa [JOK
24 IEKTPOMATHHTHAs MLy KIHS 4 ! 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 68 3 17




9 KUIIACC

KoamnuecTBo yacos DJIeKTPOHHbIE
HanMeHOoBaHHe pa3/iesioB U TeM (uudpoBbIe
Ne ni/m P KonrtpoJsbnbie | Ilpakruyeckue op :
NMPOrpamMMmsbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoTsbI
pecypchl
Paznen 1.Mexanuveckue siBJeHUs
MexaHU4eCcKOe IBUKCHUE U CIIOCOOBI €ro bubnuoreka [JOK
1.1 10 0 1
OINUCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 BzaumopeiictBue Ten 20 3 6.5
a https://m.edsoo.ru/7f41a4a6
bu6morexa [JOK
1.3 3 10 0 3
AKOHBL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2.Mexanuveckue KoJjed0aHusi M1 BOJHbI
bubmuoreka [JOK
2.1 M
CXAHMHCCKHE Konchanus 7 0 3 https://m.edsoo.ru/7f41a4a6
bub6mmoreka [JOK
2.2 M .3 8 1 3
CXAHMHICCIHE BOHBL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jnen 3.2/1eKTpOMArHuTHOE T0JI€ M 3J1eKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE I0JIE U bu6nuoreka LIOK
3.1 6 1 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6

Pa3nen 4.CBeTroBble IBJI€HHS




bu6mmoreka [IOK

4.1 3aKOHBI paCIPOCTPAaHEHUs CBETa 6 2 https://m.edsoo.ru/7F41 ada6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 hits://m.edsoo ru/7f41 ada6
bu6moreka [JOK
4.3 Paznoxenue 6enoro cBera B CIIEKTP 3 2 hitps://m.edsoo ra/7f41 ada6
Hroro no pazaeny 15
Paznen S.KBaHTOBBIC SIBJICHUS
bu6mmoreka [IOK
5.1 Hcnyckanue u norjioneHrne CBeTa aroMOM 4 1 https://m.edsoo.ru/7F41 ada6
bu6mmoreka [JOK
32 (CTpOCHHE aTOMHOTO A/pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
>3 FLnepHEIC peaKiH 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znea 6.I1oBTOpUTENHHO-00001IA0IMH MOYJIb
[ToBTOpEeHne u 060011IeHNE COAEPIKAHUS bubnuoreka LIOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Wroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 102 30.5




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka KonTpoasnbie | IlpakTnueckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
| ®u3nka — Hayka o npupoze. SABieHus | 0 0 bubnuorexa [JOK
PUPOIBI https://m.edsoo.ru/ff09f72a
bu6mmoreka [JOK
2 duznyueckue sIBICHUS 1 0 0
https://m.edsoo.ru/ff09f72a
bu6mmoreka [{OK
3 duznueckue Be 3MEpEHHE 1 0 0
HBHHCCINE BEJITIHIBL H X HIMEPCHH https://m.edsoo.ru/ff09f72a
Ypoxk-uccienopanue "M3mepenue
4 TEMIIEPATYPHI P ITOMOIIH KUJKOCTHOTO 1 0 1 brbmorexa [OK
PATYPELTID HI . " https://m.edsoo.ru/ff09f72a
TEPMOMETPA U JAaTUUKA TEMIIEPATyphbI
MeTtoapl HayuHOTro no3HaHus. Onucanue bubnuoreka LIOK
5 . . 1 0 0
(U3UYECKUX SIBJICHUH C TTOMOIIBIO0 MOJIEIIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "IIpoBepka runoTessl:
JIAIbHOCTh MOJIETA IAPUKA, TyIIEHHOTO bubnuoreka [JOK
6 1 0 1
TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIe https://m.edsoo.ru/ff0a20a6
BBICOTA ITycKa"
Crtpoenue BeriectBa. OIBITHI,
7 OKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 1 0 0 bubmmorexa LIOK
A HHE AHCKp P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
b K
8 JIBMyKeHHE YacTHIl BEIISCTBA 1 0 0 nomorexa O

https://m.edsoo.ru/ff0a013e




VYpok-uccienoBanue «OnbITH IO

but6mmoreka [JOK

9 0 1
HAbITOACHHIO TEMIIOBOTO PaCIMpeHitt https://m.edsoo.ru/ff09f72a
ra3oB»
but6mmoreka [JOK
10 A 0
TPETATHEIE COCTOAMIA BeECTRa https://m.edsoo.ru/ff09f72a
Oco0eHHOCTH arperaTHbIX COCTOSIHHA BOJIBI.
11 O6006mmenue no paszneny «llepBonavanpHbIC 1 bubmorexa [OK
Hl pasaety p https://m.edsoo.ru/ff0a0378
CBEJICHUSI O CTPOCHUU BEILIECTBA»
12 Mexannueckoe nBuxeHue. PaBHoMEpHOE U 0 bubnuorexa [JOK
HEPABHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05¢c6
bu6mmoreka [JOK
13 Ckopoctb. EnuHUIEI CKOPOCTH 0.5 htps://m._edsoo ru/ff0a079¢
bu6mmoreka [IOK
14 Pacuer iyt ¥ BpeMEHU IBUKECHUS 0.5 httns:/m.edsoo.ru/f0a0aed
bu6mmoreka [JOK
1 nu Y —
> HEpIHAL. Mlacca — Mepa HHCPTHOCTH Tel 0 https://m.edsoo.ru/ff0a0c10
IInoTHOCTE BemiecTBa. PacueT Macchl u bubmuoreka [JOK
16 0
o0BeMa Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «Onpeznenenne | bubnuoreka [IOK
IUIOTHOCTH TBEPIOTO TEJIa» https://m.edsoo.ru/ff0a20a6
13 Pemenne 3amag mo teme "Il1oTHOCTH 0 bu6mmoreka [JOK
BenrecTna" https://m.edsoo.ru/ff0al23¢
Cuna kaKk XxapakTepuCcTHKa B3aUMOJIEHCTBUS bubnuoreka LIOK
19 0
ten. Cuna ynpyroctu. 3akon ['yka https://m.edsoo.ru/ff0al23c
JlaboparopHas pabota «3yueHnue
PATOPHaA b Y bubmuoreka [JOK
20 3aBUCUMOCTH pacTshkeHus (aedopMariim) 1

IIPY>KHUHBI OT NIPUJIOKEHHON CHIIBI»

https://m.edsoo.ru/ff0al23c¢




bu6mmoreka [JOK

21 SIBnenue Tarorenus. Cunia TsHKECTH 0
https://m.edsoo.ru/ff0al23c
CBsI3p MEX]ly CUIION TSKECTU U Maccoi
22 tena. Bec Tena. Pemenue 3a1ay 1o reme 0.5 bubmmorexa [JOK
o~ . A ) https://m.edsoo.ru/ff0al778
Cuna TsxKecT!
73 Cuna TsKecTH Ha JpyTUX IUIaHeTax. 0 bubnuoreka [IOK
Du3nUecKne XapaKTEPUCTUKH TTAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 14 . 0
3MEpeHHE CHIT. JIHaMOMETD https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
2 B .H
> ee Tera. HepecoMocth 0 https://m.edsoo.ru/ff0al778
26 Cnosxenue IByX CUII, HAIIPABJIEHHBIX I10 0.5 bubnuoreka LIOK
OJIHOM MpsIMOil. PaBHOIEMCTBYIOILIAS CHUIT ' https://m.edsoo.ru/ff0ala70
Pewenue 3anay no reme
27 " . 8 " 0 https://m.edsoo.ru/ff0al23¢c
PaBHonelicTByIOILIAs CHIT
73 Cuna tpenus u e€ BUAbL. TpeHue B IpUpoOe 0 bubnuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas padota «3yuenue
79 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT 1 bubmmoreka [IOK
CHJIBI JaBJICHUS U Xapakrepa https://m.edsoo.ru/ff0alcc8
COIIPUKACAIOIINXCS TOBEPXHOCTEIN
30 Pemenue 3aau Ha onpeeneHue 0 bubnmoreka [JOK
PaBHOJICMCTBYIOIICH CUIIBI https://m.edsoo.ru/ff0a20a6
Pemenue 3aga4d mo Temam: «Bec Temay,
31 «['padmueckoe nzodpakenue cun», «CUibD 0.5 bubmmorexa LIOK
p . p ’ ’ ' https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYIOIIAS CHUII»
32 KonrponbHas pabora no remam: 0 bubnuoreka LIOK




«MexaHnuueckoe qBUKeHUE», «Macca,
IUIOTHOCTBHY, «Bec Tenay, «'paduueckoe
n3o0paxenue cuimy, «CHUIIb

https://m.edsoo.ru/ff0a20a6

Jasnenue. CriocoObl yMEHbIICHUS U

bu6mmoreka [JOK

33
YBEIIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTh JABJICHHS Ta3a bubnuorexa [JOK
OT 00BEMa, TEeMIIEPATYPBI https://m.edsoo0.ru/ff0a2376
35 [lepenaya naBneHus TBEPABIMU TEJIAMH, bu6mmoreka [JOK
JKUJIKOCTSIMU M ra3zaMu. 3akoH [lackams https://m.edsoo.ru/ff0a25b0
16 JlaBjieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubmuoreka [JOK
JICICTBUEM CHJIbI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau o teme «JlaBienue B bu6mmoreka [JOK
KUJKOCTH M Ta3e. 3akoH [lackas» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coo6
OODIHATOTIHCCA COCY AN https://m.edsoo.ru/ff0a2970
39 I'uapaBnmyeckuii mpecc bubmorexa [OK
P p https://m.edsoo.ru/ff0a3136
40 Masnometpsl. [lopiuiHeBON )KUIKOCTHBIN bubnuoreka LIOK
Hacoc https://m.edsoo.ru/ff0a20a6
A1 ATtmocdepa 3eMiIu U IpUYKHBL € bubnuoreka [IOK
CYLLIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [JOK
42 Bec Boznyxa. ATMocdepHoe 1aBneHue httos://m.edsoo.ru/f0a2b5a
43 N3mepenue atmocdepHoro aasieHus. OnbIT bubmuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCThH aTMOC(HEPHOT0 JaBIEHUS OT bubnmoreka [JOK

BBICOTHEI HaZl YPOBHEM MOPA

https://m.edsoo.ru/ff0a2fc4




bapomertp-anepoun. AtmocdepHoe

bu6mmoreka [JOK

45
JIABIIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amau nmo reme " AtmocdepHoe
46 " 8 dep https://m.edsoo.ru/ff0a20a6
JIaBJICHUE
47 JlelicTBHE KUKOCTH M Ta3a Ha TIOTPY>KEHHOE bubnmoreka [JOK
B HUX TeJIO. ApXHMEI0BA CHjla https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OnpeaeineHue
48 BI)ITaJI'I)KI/IBEIO el;l CHJIBI el‘/’II)CTB foleH Ha bubmorera [JOK
m » AL yrom https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B JKUJIKOCTb)
JlaGopatopHas pabora 1o reme
49 «HccienoBanue 3aBUCMMOCTH Beca Telia B bubmuorexa [JOK
BOJIE OT 00bEMA MOTPYKEHHOM B KHUJIKOCTb https://m.edsoo.ru/ff0a3514
Y4acTH TeJa»
bu6mmoreka [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHCTpynpoBaHue
51 a eOI\EQT : I/IJ'II/II;OHCT u OBZEZIGFJ)IO,Z[KI/I u bubmotera [JOK
P P .. PyHp . " https://m.edsoo.ru/ff0a20a6
ornpeeneHue e€ rpy30noIbEMHOCTH
Pemenue 3amau no remam: «IlnaBanue
52 cynoB. BozgyxomnaBanuey, «/laBneHue bubmorexa LHOK
YAOE: o . https://m.edsoo.ru/ff0a3654
TBEPJbIX TEN, )KUJKOCTEN U Ta30B»
KoHTtponbHas pabora o Teme «JlaBneHnue
53 P P . A https://m.edsoo.ru/ff0a20a6
TBEPABIX TEJ, )KUIAKOCTEU U Ta30BY
bu6mmoreka [JOK
54 Mexanundeckas padbora
p https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
55 MoimHocTh. EnuHuIB MOIITHOCTH 1

https://m.edsoo.ru/ff0a3f82




VYpok-uccinenoBanue "Pacuér MomHoCTH,

bu6mmoreka [JOK

56 1
pa3BUBaeMOM MpHU NMOBEME MO JiecTHUIIE" https://m.edsoo.ru/ff0a20a6
IIpocthic Mexanu3mebl. Peruar. PaBHoBecue
57 P 0 https://m.edsoo.ru/ff0a20a6
CHJI Ha pbluare
Pemenne 3amad mo reme «Y CiI0BUS bu6mmoreka [JOK
58 0
PaBHOBECHSI phIYAra https://m.edsoo.ru/ff0a48a6
Pbryaru B TexHUKE, OBITY U IPHPOJIE.
59 JlaGopaTtopnas pabora «};Icci Iz)BaHI/Ie 0.5 bubmorexa HOK
p . pHai p A ’ https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pblyara
Koaddunuent nonesnoro nencTBus
60 MGX;I)I;II)/BMB. JlaboparopHas paboTa 0.5 bubmmorexa I[JOK
' patopHai p . ) https://m.edsoo.ru/ff0a20a6
«3mepenne KI1/] HaKIOHHON MIOCKOCTH
61 Pemrenne 3amau mo teme "Pabora, 0 bubnuorexa [JOK
MomHocThb, KIT/T" https://m.edsoo.ru/ff0a4c48
6 Mexanunueckas sHeprus. Kunertnueckas u 0 bubnuorexa [JOK
MOTEHIMAJIbHAS YHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTUH 0 bubmorexa HOK
p p https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT MO TEME
"DKCIEPUMEHTAIBHOE OTPEICTICHHUE
64 W3MEHEHMSI KHHETUYECKON U TOTEHIUAIBbHOMN 1 bubmorexa [TOK
t https://m.edsoo.ru/ff0a20a6
SHEPIUH MpU CKATBIBAHUU TEJIA IO
HaKJIOHHOM TJIOCKOCTH"
65 Kontponbnas pabora mo teme «Pabora u 0 bubnuorexa [JOK
MOITHOCTb. DHEPT U https://m.edsoo.ru/ff0a20a6
66 PesepBHbIii ypok. PabGoTa ¢ Tekctamu mo 0 bubnunoreka [JOK

Teme "MexaHnyecKkoe IBIKeHUe"

https://m.edsoo.ru/ff0adee6




PesepBHbIii ypok. Pabora ¢ Tekctamu 1o

67 teme "JlaBneHue TBEPABIX T, KUAKOCTEH 1 1 1 bubmorexa TIOK
\ PA > A https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PesepBHbIit ypok. PaboTa ¢ Tekcramu 1o 1 0 bubnuorexa [JOK
teme "Pabora. MomHocTh. DHEeprus" https://m.edsoo.ru/ff0a20a6
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 19.5




8 KUIACC

KoaunvecTBo yacos DJIeKTPOHHbIE
uu@poBbIe
Nen/m | Tema ypoka KonrTpoabnbie | IlpakTnueckue bp
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TOJIOXKEHUS MOJIEKYJIIPHO-
1 KHHETUYECKON TEOPHH 1 UX OIBITHBIE 1 0 0 bubmoreia HOK
p https://m.edsoo.ru/ff0a5256
MOITBEP K ICHUS
Bbubnuoreka [JOK
2 M 1 0 0.5
acca 1 pasMep aToMoB 1 MOJIeKy I https://m.edsoo.ru/ff0a5256
Mopenu TBEpAOTO, JKUJIKOTO U bubnnorexa [JOK
3 . 1 0 0
ra3000pa3HOT0 COCTOSTHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUM BelecTBa Ha 1 0 0 bu6nmoreka [IOK
OCHOBE IOJIOKEHUI MOJIEKYJISIPHO- https://m.edsoo.ru/ff0a5256
KMHETUYECKOU TEOPUHU
bubnuoreka [JOK
5 Kpucraninueckue u amo e Tena 1 0 1
PHCTALTHYECKHE H aMOpQHbIC T https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KaWUISIPHOCTb. 1 0 0 bub6nmoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
Bbu6nuoreka [JOK
7 Tennosoe pac €HHUE U CXKaTHE 1 0 0
TITOBOE PACIIMpERHE 1 TH https://m.edsoo.ru/ff0a5a26
2 Temnepatypa. CBsi3b TEMIIEpATyphl CO 1 0 0 bubnumoreka [IOK
CKOPOCTBIO TEIIIOBOTO ABUXEHUS YaCTHLL https://m.edsoo.ru/ff0a5a26
9 Buytpennss sueprusi. CnocoObl U3MEHEHUS | 0 0 bubamnorexa [JOK
BHYTPEHHEHN SHEPrUuu https://m.edsoo.ru/ff0a5c60




bubnuoreka [JOK

10 Bunpl Tenmnonepenauu
A pea https://m.edsoo.ru/ff0a6412
Ypoxk-koHbepennus "[IpakTudeckoe
11 I/I(I:)HOJ'IBSOIi)lHII)/Ie TeHJ‘IOBII:IX CBOMCTB BEILIECTB bubmmorexa [JOK
. https://m.edsoo.ru/ff0a65¢0
Y MaTEpPHUAJIOB B IEJISIX YHEPTOCOCPEKEHUS
12 KonuuectBo Temnotsl. Y aenpHast bu6mmoreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOTO OanaHca. bubnnorexa [HOK
TermmooOMeH u TeIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopartophnas padota "UccnenoBanue
14 SIBJICHUS TETUIOOOMEHA MPH CMEITUBAHUHT bubmorexa [JOK
. = p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y TOpsSiYeil BOABI
Pacuer konmdecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUTsl HAarpeBaHus TeJa U BBIICISIEMOT0 UM bubmorexa HOK
P https://m.edsoo.ru/ff0a6a98
MIPHU OXJIKICHUN
16 JlaboparopHnas padota "OnpenencHue bubnnorexa [HOK
yAEJIbHOM TEIIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIINBA. Y JeibHasl TEIoTa bubnnorexa [HOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpCBaHUE
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAs TEIIoTa bubmmorexa TIOK
P thde https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 JlaboparopHas pabota "Onpenenenue bubmmorexa [JOK
yACIbHOU TEIJIOTHI TUTABJICHHMS Jibia" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHICHCAITHSL. bub6mmorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunienne. VY nenpHas temiora bu6mmoreka [IOK




napooOpa3oBaHUs U KOHJICHCAIUH.
3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT
aTMOC(EepHOTo JaBICHUS

https://m.edsoo.ru/ff0a786¢

BrnaxnocTs Bo3ayxa. Jlaboparopuas pabota

22 "Onpenenenrne OTHOCUTEIIBHON BIaKHOCTH bubmorera TIOK
pea | https://m.edsoo.ru/ff0a7628
BO3/lyXa
3 Pewrenne 3aiay Ha onpeeneHne BIaXKHOCTH bubmmorexa [JOK
BO3/yXa https://m.edsoo.ru/ff0a7628
[TpuHIHIIBI paOOTHI TETIOBBIX JBUTATEIICH.
24 [TapoBast TypOuHa. JIBuratenb BHYTPEHHETO bubmmorexa [JOK
p yp ’ yIp https://m.edsoo.ru/ff0a7628
cropaHus
25 KII[] TermoBoro nsurarens. TeroBbie bubmuoreka [JOK
JIBUTATEJIA U 3al[1UTa OKPYKAIOIIECH Cpeabl https://m.edsoo.ru/ff0a7c7¢c
26 3aKOH COXpaHEHUs U MPEBPAICHUs SHEPTUU bubnuotexa [JOK
B TEIUIOBBIX MpoLeccax https://m.edsoo.ru/ff0a86ae
[ToaroToBka K KOHTPOJIBHOM paboOTe MO TEME
27 "TennoBsle sABIICHUA. VI3MeHEeHNE bubmorexa [JOK
T \ https://m.edsoo.ru/ff0a832
arperaTHbIX COCTOSIHUM BElIECTBa
KonTponbhas pabora no teme "Temnossie
28 siBJicHUs. VI3MeHeHue arperaTHbIX bubmorexa [JOK
T | P https://m.edsoo.ru/ff0a86ae
COCTOSIHUM BEIECTBA
79 Onektpuzanus Ten. [[Ba pona bubnuorexa [HOK
JIIEKTPUYECKUX 3aPAI0B https://m.edsoo.ru/ff0a86ae
Ypoxk-uccienoBanue "DIeKTpU3aUI TEI
30 p . s Tprsal " https://m.edsoo.ru/ff0a86ae
WHIYKIWEN U IPU CONMPUKOCHOBEHUU
31 B3aumMogeiicTBue 3apsyKeHHBIX TeJl. 3aKOH bu6nmoreka [IOK

Kynona

https://m.edsoo.ru/ff0a87e4




BHCKTpI/I‘leCKOG IIoJIC. HaHpH)KCHHOCTB

32 3JEKTpUYecKoro nojst. [Ipunmmn 0 bubmorexa HOK
P - puA . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UILINH JIEKTPUUECKUX MOJIeH
1 Hocurenu snmekrpudeckux 3apsaaos. 0 bubnuorexa [JOK
DneMeHTapHbIi 3apsa. CTpoeHue aroMa https://m.edsoo.ru/ff0a86ac
34 [IpOBOAHMKY U TUAIIEKTPUKU. 3aKOH 0 bubnnorexa [JOK
COXpaHEHUs DIEKTPUUECKOrO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha mpruMeHEHUE CBONCTB 0 bubnmnorexa [JOK
3JIEKTPUUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUN TOK, YCIOBUS €TO0
36 cymiectBoBanus. Mctounuku 0 bubmorexa HOK
ym ) https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTO TOKA
. bu6nmoreka [JOK
37 JIeHCTBUS PJEKTPUUECKOTO TOKA 0 hits://m.edsoo ru/f0a96h2
Ypok-uccienosanue "JleiictBue
38 anpeK WYECKOT0 MOJIs f{[a MIPOBOJIHUKH U 1 bubmorexa HOK
P " POBOA https://m.edsoo.ru/ff0ac86
JURJIEKTPUKU
39 DJIEKTPUYECKHUI TOK B METaJIaX, KUJIKOCTIX 0 bubnnorexa [HOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYeCcKas 1eNb U €€ COCTaBHbIC YaCTU 0 bubmorexa HOK
P . https://m.edsoo.ru/ff0a9838
41 Cuna toka. JlabopaTtopnas pabora 0.5 bubnuorexa [JOK
"M3Mepenne u peryanpoBaHuie CUiIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DneKkTpudecKkoe HampsukeHue. BoimpTMeTp.
42 JlaGopaTtopHas pabota "3mepenne u 0.5 bubmorexa HOK
paTOpHai p P ’ https://m.edsoo.ru/ff0a%¢14
peryIupoBaHKe HaMPSLKEHUS
43 CornpoTuBiieHHE IPOBOAHUKA. Y ACIBHOE 1 bubmuorexa [JOK




COIIPOTUBJICHUC BCIICCTBA

https://m.edsoo.ru/ff0aa738

JlabopaTopHas paboTta "3aBUCHMOCTh
AIIEKTPUYECKOTO COMTPOTHBIICHHS

bu6mmoreka [IOK

44
MPOBOJIHUKA OT €0 JJIVHBI, TUIOIAAN https://m.edsoo.ru/ff0aa738
MOIEPEYHOT0 CEUCHUS U MaTeprana"

45 3aBUCHUMOCTD CHJIBI TOKA OT HAPSKEHMUS. bubnuorexa [JOK
3akon Oma Jy1s ydacTka 1enu https://m.edsoo.ru/ff0aad4a
JlaboparopHnas padota "HccnenoBanue

46 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 bubmmoreka [JOK
pE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKeHus1 Ha pe3ucrope”

47 [locnenoBarenpHOE U MapaieibHOE bubnmnorexa [JOK
COCAUHEHHUS IIPOBOJHUKOB https://m.edsoo.ru/ff0aa04e
JlaboparopHas padota "IIpoBepka mpaBmia

48 CJIO’KEHUS HANIPSKEHUH TIPU bubnumoreka [IOK
II0CJIEI0BATEIILHOM COCIUHEHUHN ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”

JlabopaTtopHnas pabota "IIpoBepka npaBuia
49 JUISL CiJ'IBI I;oxaﬁ U Ia anienLiOM ' bubmmorexa [IOK
P P " https://m.edsoo.ru/ff0aadle
COEIMHEHHUH PE3UCTOPOB

50 Pemenue 3amau Ha npumeHenne 3akoHa Oma bubmuorexa [JOK
JUTSL PA3JIMYHOTO COSIMHEHUS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bu6nuoreka [JOK
3akon Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124

5 JlaGopatopHas pabora "OnpenencHue bu6mmoreka [IOK
paboThI U MOIITHOCTH AJIEKTPUUECKOIO TOKa" https://m.edsoo.ru/ff0ab3e0

53 DneKTpUYecKue ey U MoTpeOuTeIn bubmmoreka [JOK




3JIEKTpUYECKOi 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660

[TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe
"DnexkTpuuecKkue 3apsaabl. 3apsIKCHHBIC Tella

bubmmoreka [IOK

54 . N 0
U UX B3auMojencTBus. I10CTOSHHBIN https://m.edsoo.ru/ff0abd2c¢
ANEKTPUYECKUH TOK"
KonTtponbhas pabora mo teme
55 "DnexTpuueckue 3apsabl. 3apsOKCHHBIE Tena 0 bubmuorexa [JOK
U UX B3auMoencTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"
. bubnuorexa [JOK
56 IlocTossHHBIE MarHUThI, KX B3aNMO/ICHCTBHE 0
https://m.edsoo.ru/ff0abea&
57 Ypok-uccienoBanue "M3ydenue nonei | bubmuorexa [JOK
HOCTOSIHHBIX MAarHUuTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruutHOe nojie. MarHuTHOE 1oJie 3eMITH | 0 bubmuoreka [JOK
€ro 3HaueHue I )KA3HU Ha 3eMe https://m.edsoo.ru/ff0acOba
OmnsIT Opcrena. MarauTHoe nosue
59 JJIe ecKoro Toka Ma o€ roJe 0 bubmorexa LOK
JIEKTPUYECKOTO TOK: THUTHOE T10JI
B https://m.edsoo.ru/ff0ac1d2
KaTyLIKA C TOKOM
[IpuMmeHeHre HIeKTPOMArHuTOB B TEXHUKE.
60 JlaGoparopHas padora "U3yueHue neiic 0.5 bubmorexa LOK
TOpHAas T YyeHue NEeUCTBUS .
patop p M " https://m.edsoo.ru/ff0ac74a
MarHUTHOTO T0JI Ha MTPOBOJIHUK C TOKOM
DIEeKTPOJABUTATEIb MOCTOSIHHOTO TOKA.
Hcnonbs3oBanue 31eKkTpoiBUraresncii B
61 TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIOPTE 0 Bubmrorexa ITOK
yerp | p pTe. https://m.edsoo.ru/ff0ac86¢
JlaboparopHas pabota "KoHCTpyHnpoBaHue U
u3ydeHue paboThl dNeKTpoaBurarens"
62 OnbiTel @apazesi. 3aKOH JIEKTPOMArHUTHON 0 bubnuorexa [JOK




nHaykuuu. [Ipasuno Jlenna

https://m.edsoo.ru/ff0ac86¢

Onextporenepatop. CrocoObl MOTyYeHHUs

but6mmoreka [{OK

7 . 1
63 AIEKTPUUYECKON AHEPIUHU. DIEKTPOCTAHIIUN 0 httos://m.edsoo.ru/fl0ac86e
Ha BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
64 [ToaroToBka K KOHTPOJIBHOM paboOTE MO TEME | 0 bubnmnorexa [JOK
"DeKTpuUecKre 1 MarHUTHBIE SIBJICHUA" https://m.edsoo.ru/ff0ac86¢
Konrponbnas padora no reme bub6nmoreka [IOK
65 " " 1 0
DNEeKTPUYECKUE U MATHUTHBIC SIBJICHUS https://m.edsoo.ru/ff0acb14
PezepsHblii ypok. Pabora ¢ TekcTamu mo bubmunoreka IIOK
66 1 0
teme "TemnnoBblie siBICHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo 1 0 bu6muotexa [IOK
teMe "[1oCTOSHHBIN 21EKTpUUECKU TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblii ypok. Pabora ¢ Tekcramu 1o 1 0 bubnuorexa [HJOK
Teme "MaruuTHele siBieHus" https://m.edsoo.ru/ff0ac86¢
OBIIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 68 17




9 KUIIACC

KoaunvecTBo yacos DJIeKTPOHHbIE
Ne nu(ppoBbIe
Tema ypoka KonTpoasnbie | IlpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoTbI padoTbI
pecypchl
1 Mexanudeckoe ABHUxKeHUE. MaTepuanbHas 1 0 0 bubnmoreka [JOK
TOYKA https://m.edsoo.ru/ff0ad474
) Cucrtema orcuera. OTHOCUTEIHLHOCTD 1 0 0 bubnuorexa [JOK
MEXaHHUYECKOTO JBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TTPAMOIMHEMHOE TBUYKEHUE 1 0 0 Bubmmorexa I[JOK
P P 8 https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHoe npsiMOTUHENHHOE ABUKEHUE. 1 0 0 bubnmnorexa [JOK
CpenHsisi U MTHOBEHHAsl CKOPOCTh https://m.edsoo.ru/ff0aeca2
5 [IpssMOnMHENHOE PaBHOYCKOPEHHOE 1 0 0 bu6muoteka [IOK
IBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSMOJIMHEUHOTO
6 aBHOYCKOPEHHOTO JBIKeHuUs. ['paduk 1 1 0 Bubnnoreia LOK
p yerop g P https://m.edsoo.ru/ff0ad474
CKOpOCTH
JlabopaTopnas pabota "Omnpenenenue
7 CKO peHI/IiI) TeJ‘IEIl) npu aBHOpCKO €HHOM 1 0 1 buommorexa LOK
yexop pap N yeop " https://m.edsoo.ru/ff0adb18
JBIDKEHUU T10 HAKJIOHHOW TJTIOCKOCTH
bu6moreka [JOK
8 CBo6 .0 r 1 0 0
BOOO1HOE maaeHue ten. Oneithl ['anunes https-//m.edsoo ru/ffad474
PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH.
P 24 . bu6moreka [JOK
9 [Tepuon u yactora obpamenus. Jlunelinas u 1 0 0

yrioBass CKOpOCTHU

https://m.edsoo.ru/ff0ael76




bu6nuoreka [IOK

10 Henrpoctpemnrensiioe yckopente 0 https://m.edsoo.ru/ff0aeca2
. bubmuoreka [JOK
11 IIepsblit 3axk0oH HproToHa. BekTop cuiibl 0.5 https://m.edsoo ru/ff0ac6 12
12 Bropoii 3akoH HeroToHa. 0.5 bu6nuoreka LIOK
PaBHOpCCTBYIOMmAs CHITa ’ https://m.edsoo.ru/ff0ae72a
. bubnuorexa [JOK
13 Tpertnii 3akon HeroTona. Cynepro3uiust CHi 0.5 https://m._edsoo ru/ff0ac982
14 Pemrenue 3a1au Ha npMEHEHUE 3aKOHOB 0 bubnmnoreka [JOK
Hsrotona https://m.edsoo.ru/ff0aebbe
bubnunoreka [IOK
15 Cuna ynpyroctH. akon I'yka 0 https://m.edsoo.ru/ff0aeca2
bubnunoreka [JOK
16 Pemenue 3anay no teme «Cuma ynpyroctu» 0 htps://m_edsoo ru/fl0acca?
17 JlabopatopHas pabota «OnpeneneHue 1 bu6mmoteka [IOK
JKECTKOCTH TPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6nuoreka [IOK
18 Cuna Tpemns 0 https://m.edsoo.ru/ff0af738
bubnuorexka [JOK
19 Pemenue 3amgau no reme «Cumna TpeHUD 0 https://m.edsoo.ru/f0afa26
JlaboparopHas padota "Omnpenernenue bubnmoreka [JOK
20 1
Kod(purmenTa TpeHMs CKOTBKCHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau mo teme "3akonsl HeroToHA. bubnuorexa [JOK
21 " 0
Cuna ynpyroctu. Cuna TpeHus https://m.edsoo.ru/ff0afb8e
” Cuna TsKecTH U 3aKOH BCEMHPHOTO 0 bubnuoreka LIOK
TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0af044
23 VYpok-koHpepenuus "JIBuxkeHre TeI BOKPYT 1 bu6nuoreka LIOK




rpaBUTAlMOHHOTO IIeHTpa (ComHevHas
cuctema). ["amakTuxu"

https://m.edsoo.ru/ff0af044

24 Pemenue 3agau no reme "Cuna TSKeCTH U bubnuorexa [JOK
3aKOH BCEMUPHOTO TSATOTCHUS" https://m.edsoo.ru/ff0af5f8
[lepBas kocMHuueckas CKOPOCTb. bubmuoreka [IOK
25
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepualbHONM TOUKH.
26 AOcomoTHO TBEpI0E Teno. PaBHOBecue bu6mmoteka [JOK
TBEPJIOrO TeJA C 3aKPETUIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpaIeHus
bubnunoreka [JOK
27 MowmenT cuinbl. LleHTp TsokecTn
Herrp https://m.edsoo.ru/ff0b02b4
)3 Pemenue 3agad mo reme "MOMEHT CHIIBI. bubnuoreka [JOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU pabOTE MO TeMe
29 "MexaHu4yeckoe JBUKEHUE Bubmmorexa [IOK
N A | ' https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTponbhas pabota no teme
30 "MexaHnyeckoe JBUKEHUE Bubmmorexa [IOK
. g ' https://m.edsoo.ru/ff0b06ec
BsaumogeiictBue Ten"
Nmnynbe Tena. UMnynse cuiibl. 3aK0H
31 COXpAaHEHUS UMITYJIbCA. YIIPYTrOe U Bubmmorexa [IOK
P Y L Py https://m.edsoo.ru/ff0b07fa
HEYyNpyroe B3auMoJIeHCTBUE
0 Pemenue 3amau mo reme "3akoH coXpaHEHUs bu6mmoreka [{JOK
uMImyJibca" https://m.edsoo.ru/ff0b096¢c
13 VYpok-koupepenius "PeakTHBHOE IBIKCHHE bubnmnoreka [JOK

B IIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0c3044




bu6nuoreka [IOK

34 M
CXAHHICCKAA PAOOTA 1 MOIIHOCTS https://m.edsoo.ru/ff0b0a84
35 PaGoTa CuIIbI TSDKECTH, CUITBI YIIPYTOCTH U bu6muoreka [IOK
CHJIBI TPEHUA https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
paboThI CUIIBI TPEHHUS IPU PABHOMEPHOM bubmuoreka [IOK
36 .
JIBWXKEHUU TeNa [0 TOPU30HTAIIBHOU https://m.edsoo.ru/ff0b0db8
MOBEPXHOCTU»
37 Cs3b aHepruu u padotsl. [loTeHansHas bu6mmoreka [{JOK
JHEPrus https://m.edsoo.ru/ff0b0db8
18 Kunernueckas sueprus. Teopema o bu6mmoreka [JOK
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aK0OH COXpaHEHUsI SHEPTUH B MEXaHUKE bubmorexa [JOK
P P https://m.edsoo.ru/ff0b0c32
40 JlabopaTtopHas paborta «3yueHnue 3akoHa bubnmnorexa [JOK
COXPaHEHUS YHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBHKCHUE H €TO bu6nunoreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aryxaromue Koyebanus. BelHyKIeHHBIS bu6muoreka [IOK
Kosiebanus. Pezonanc https://m.edso0.ru/ff0b2010
43 MaremaTuyecKuid U NPYKUHHBIA MassTHUKA Bubmmorexa [IOK
by https://m.edsoo.ru/ff0b197a
VYpok-uccnenoBanue «3aBUCUMOCTb IEPHOJA
44 K(f)ﬂe6aHI/H71 §T JKECTKOCTH MPY>KUHBI U nI/)IacchI bubmorexa TIOK
by https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpanienue sHeprun Npyu MEXaHMYECKUX bu6muoreka [IOK

KOJIEOaHUAX

https://m.edsoo.ru/ff0b197a




JIaboparopHas pabota «OnpeneneHue

but6mmoreka [JOK

46 OaHui
YacTOTHI U NEPHOJa KOJIEOAHUI NPy KUHHOTO hits://m_edsoo ru/f0b lace
MasITHUKa»
JlabGopaTopHas padora «IIpoBepka
47 HCBaBII)/ICI/II\I;I)OCTHpHe noaa IfOHeé)aHI/Iﬁ 3a Bubmmorexa [IOK
PHOA py3a, https://m.edsoo.ru/ff0b197a
MOABEIIEHHOTO K HUTH, OT MACChI Tpy3a»
Mexannueckue BoaHbl. CBONCTBA
48 MEXaHU4eCKHUX BOJIH. [IpogosbHbIE 1 bubmorexa [TOK
- poA https://m.edsoo.ru/ff0b21fe
MIOIIEPEYHBIE BOJIHBI
49 Ypok-koHpepenius "MexaHnuecKrue BOJHBI bubnmnorexa [JOK
B TBEpJI0M Tene. CelicMuueckue BOTHbBI" https://m.edsoo.ru/ff0b197a
50 3ByK. PacripocTpanenue u oTpakeHue 3ByKa bubmorexa [JOK
i poctp P Y https://m.edsoo.ru/ff0b197a
51 Ypok-uccienoBanue "Habmronenue bubnmoreka [JOK
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI" https://m.edsoo.ru/ff0b197a
5 I'poMKOCTB 3ByKa U BBICOTA TOHA. bubnuoreka LIOK
AKyCTHYECKHI pe30HaHC https://m.edsoo.ru/ff0b197a
53 Ypok-koHpepeHius "YIpTpa3ByK U bu6muoreka LIOK
MH(Pa3BYK B IPUPOE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU pabOTE MO TeMe
54 "3akoHbI coxpaHeHUs. Mexanndeckue Bubmmorexa [IOK
P ‘ https://m.edso0.n/ff0b2510
KoJieOaHUs U BOJTHBI"
KontponbHas pabota mo teme "3aKoHbI
55 coxpaHeHus1. MexaHn4ecKkue KojaeOaHus u bubmorexa [TOK
P | ' https://m.edsoo.ru/ff0b197a
BOJIHBI
56 DNeKTPOMArHuTHOE TI0JIE. bubnmnoreka [JOK

9HCKTpOMaFHI/ITHI>Ie BOJIHBI

https://m.edsoo.ru/ff0b2abe




bu6nuoreka [IOK

57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
p https://m.edsoo.ru/ff0b2abe
Ypok-koupepenmus "[kana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBaHue bu6mmoteka [IOK
3JIEKTPOMATHUTHBIX BOJIH JIJIS COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Ypoxk-uccienopanue "M3ydyeHne cBOMCTB
59 3JIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO Bubmmorexa [IOK
P | https://m.edsoo.ru/ff0b2c6e
MOOUITBHOTO TenedoHa
60 Pewrenne 3amau Ha onpeneneHne 4acToThl U bubnuorexa [JOK
JUTUHBI JIEKTPOMArHUTHOW BOJIHBI https://m.edsoo.ru/ff0b31d0
61 DneKTpoMarHuTHasi Ipupojaa CBeTa. bubnmoreka [JOK
CxkopocTts cBeTa. BomHOBBIE CBOIMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 acnpocTpaHeHue cBeta. 3arMeHus CoiHia bubmmorexa LOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
u Jlynsl
3akoH oTpakeHus cBeTa. 3epkana. Pemienue
63 3a/1ay Ha TPUMEHEHHUE 3aKOHA OTPaKCHUS Bubmmorexa I[JOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenominenue cBera. 3aKOH MPEIOMIIEHUS bu6muoteka [JOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonp30BaHue MOIHOTO BHYTPEHHETO Bubmmorexa [JOK
Y1P https://m.edsoo.ru/ff0b3cS5c
OTpPa)KE€HUs B ONITUYECKUX CBETOBOAAX
66 JlabGopaTtopHas pabora "VccienoBanue bubnuoreka [JOK

3aBUCHMOCTH YTIJIa IPEIOMIICHUS] CBETOBOIO
Jy4a OT yIJia MaJieHus Ha TpaHulle "BO3ayX-

https://m.edsoo.ru/ff0b31d0




nn

CTCKJIO

VYpok-koupepenius "Mcnonp3oBaHue

but6mmoreka [IOK

67 :
MIOJIHOTO BHYTPEHHETO OTPaXKEHUS ) bttoss/fm.edsoo. ra/f0h31d0
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b
but6mmoreka [IOK
68 JI .0
nH3bL. OnITHYECKast CUJIa JTMH3bI httss/fm.edsoo ra/f0b32e
but6mmoreka [JOK
69 II 0 i
OCIPOSHUC MSODPAKCHIH B IHIAX https://m.edsoo.ru/ff0b444a
JlabopaTopHas pabota "OmnpeneneHue
70 ¢dox IC)Horlcz aCf:)TO}IHI/IH u OII)ITHHGCKOﬁ CHUJIBI bubmorexa TIOK
Y Ii https://m.edsoo.ru/ff0b4206
coOuparomen TUH3bI"
71 Ypok-koHpepenuus "OnTuueckue TMH30BbIE bubnmoreka [JOK
ipuOopser" https://m.edsoo.ru/ff0c0a7e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmorexa [JOK
P https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "Jledexto 3penus. Kakx bu6mmoreka [JOK
COXPAHUTH 3peHHe" https://m.edsoo.ru/ff0b4684
Pasnoxxenue 6enoro csera B criekTp. ONbITHI
74 HrroTona. CrnoxeHue crieKTpaibHbIX I[BETOB bubmorexa OK
' P H ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaboparopHast pabota "ONBITHI 110
75 Pa3oKeHuIo O6eJI0ro CBeTa B CIEKTP U bubmuoreka [IOK
BOCIPUATHIO L[BETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0ICHNH Yepe3 IBETOBbIe (GUiIbTphI"
VYpok-npaktukyMm "BoiHOBbIE CBOMCTBa
but6mmoreka [JOK
76 CBeTa: AucIepcus, HHTepdepeHuns u

mudpaxus”

https://m.edsoo.ru/ff0b4684




OmnbiThl Pesepdopaa u miianerapHas MoJielb

but6mmoreka [IOK

77 aroMa https://m.edsoo.ru/ff0c12a8
bubnuotexa [JOK
78 [Tocrynater bopa. Moznens aroma bopa https://m.e dsogru JF0bA6SA
79 Hcnyckanue u norjoneHrue CBETa aTOMOM. bu6muoreka [IOK
KBantsl. JIuneiuaTelie crieKTpsl https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "Habnronenue criekTpoB bubnmoreka [JOK
HCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE U €€ BUIBI bubmmorexa IIOK
https://m.edsoo.ru/ff0c1672
2 Crtpoenue atomMHOrO0 sijpa. Hyknonnas bu6mmoreka [{JOK
MOJielb https://m.edsoo.ru/ff0c18ac
bubnuorexa [JOK
83 PapnoaktuBHbie ipeBpamenus. M3oromnsl httos://mLe dsogm Jff0clald
84 Pemenue 3agau no treme: "PagnoakTuBHbBIE bubmuoreka [JOK
npeBparnieHus" https://m.edsoo.ru/ff0c1b4a
bubnmoreka [JOK
85 Hepuon nonypacnaza httns://m.edsogru/fﬂ)clb%
26 Ypok-koupepennus "PagnoakTuBHbIE bu6mmoreka [JOK
W3JIyYCHHS B PUPOJAE, MEAUIIUHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126
%7 SAnepHble peakiyy. 3aKOHbI COXPaHEHUS bubnuoreka LIOK
3aps10BOTO U MacCOBOT'O YUCET https://m.edsoo.ru/ff0c1c58
28 DHeprus CBs3U aTOMHBIX sifep. CBsi3b Macchl bubnuoreka [JOK
W 3HEPTUU https://m.edsoo.ru/ff0c1d7a
89 Pewenue 3amau no reme "Anepueie peakuuun" bubmorexa HOK
https://m.edsoo.ru/ff0c3044
90 Peakuuu cunTesa u nenenus saep. bubnmoreka [JOK




Wcrounuku sHeprun CosHLA U 3BE3 ]

https://m.edsoo.ru/ff0c1e88

VYpok-koupepenuus "SnepHas sHEpPreTHUKA.

but6mmoreka [IOK

91 efCcTBHUA PaJTHOaKTHUBHBIX M3IYUCHNHN Ha
A pa " y https://m.edsoo.ru/ff0c1e88
JKUBBIEC OpTraHU3MBbI
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEMe

9 "DIeKTPOMarHuTHOE TIOJIE. bu6mmoreka [JOK
DJIEKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBiIeHUs"

Konrponsnas padora no teme
"DJIEKTPOMarHuTHOE TIOJIE. bubnmnorexa [JOK

93
DNeKTpOMarHuTHbIC BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c1e88
saBieHus"

04 [ToBTOpenue, 0600menue. JlaboparopHsie but6mmoreka [JOK
paboTs 1o Kypcy "B3aunmopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0606meHue. Pemenue

95 aCUETHBIX U KaUECTBEHHBIX 3aa4 110 TEME bubmorexa HOK
'F') | A https://m.edsoo.ru/ff0c2572

TerutoBble poueccsl
[ToBTOpenue, o6obmenue. Pemenune

96 aCUETHBIX U KaUECTBEHHBIX 3aa4 110 TEME bubmmorexa OK

5 . https://m.edsoo.ru/ff0c2a22
KIIJI TermioBeIX gBUTaTEaCH
[ToBTOpenue, o6o0menue. Pemenne

97 ACYETHBIX U KAUYECTBEHHBIX 3a1a4 10 TEME bubmmorexa HOK

E) " https://m.edsoo.ru/ff0c2b30
KII] anexTpoycTaHOBOK

08 [ToBTOpenue, 0600menue. JlaboparopHbie bu6mmoreka [JOK
paboTel o Kypcy "CBeroBble siBJeHUS" https://m.edsoo.ru/ff0c2¢52

99 [ToBTOpenue, 0600menue. Padora ¢ bu6mmoreka [{JOK

TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHUS B

https://m.edsoo.ru/ff0c2d6a




mexanHuke"

100 [ToBTOpenue, 0600meHue. Pabora ¢ | 0 bubnunoreka [JOK
TekctaMmu 110 teMe "KosieOaunsa u BoaHb!" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600menue. Padora ¢ 1 0 bubnunoreka [JOK
TekctaMu 110 Teme "CBeToBrle ABJIeHUA" https://m.edsoo.ru/ff0c3044
IToBTOpenue, 0600menue. Padora ¢

102 TeK]zTTaI:/Hf Eo TEeMe 'I'III{};{;TOBa;I 1: sIIepHast 1 0 bubnnorexa LIOK

Aep https://m.edsoo.ru/ff0c3044
¢uznka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 30.5




YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

dusuka, 8 knacc /MepbilwKkmH A.B..06L1eCTBO C OrpaHUYeHHOMN OTBETCTBEHHOCTL « [IPODAY;
AKLMOHepHoe 0bLecTBO « M3paTenbcTBo «lpocselLeHme»
®dwusuka, 9 kinacc/ [lepprmkun A.B.,

dusuka: 7-i kiacc: 0a30BbIN ypOBEHb: yueOHUK, 7 kiacc/ [lepsimkua .M., UBanos A.H.

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

* bubnnorteka LLOK

» ®usuka, § knace/ [epeimkun A.B., O01IecTBO C OrpaHUYEHHOI OTBETCTBEHHOCTHIO
«IPODA»; AkunonepHoe obmectBo «M3natenscTBo «IIpocsemenue»

» ®usuka, 9 kmace/ [epeimkun A.B., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«M3narenbcTBO «OK3aMEH»

» ®usuka: 7-i kiacc: 6a30BbId ypoBeHb: yueOHUK, 7 kinacc/ [lepsikun .M., Banos A.U.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenienne»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://resh.edu.ru/

https://infourok.ru/






