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HOACHUTEJIBHASA 3ATIMCKA

[IporpaMmma 10 (U3MKE Ha YpPOBHE OCHOBHOrO O00IIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TMOJOKEHUM M TpeOOBaHUI K pe3ylbTaTaM OCBOECHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuérom (henepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yuebHoro npeamera «Ou3uka.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (QopMuUpoBaHUE
€CTECTBEHHO-HayYHOH TPAaMOTHOCTH OOYYaIOIIMXCS M OPraHU3alui0 HM3y4eHMs
(¢u3nKU Ha NEATENbHOCTHOM OcHOBe. B mporpamme mno (u3MKe Yy4YUTBIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzauuu tpedoanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JINYHOCTHBIM M METANPEIMETHBIM pe3yabTaTaM O0ydeHUs, a TaKKe
MEXIIPEIMETHbBIE CBA3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEAMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMUsI.

[Iporpamma 1o gpu3uke ycTaHaBIMBAET pacHpeeieHrue yueOHOro Marepuania
1o rojaM o0yuyeHus (1o Kjaccam), MpeAsiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUsl TEM, OCHOBAHHYIO Ha JIOTMKE DPa3BUTHUS IMPEIAMETHOIO COJEP)KaHUSA U
yuéTe BO3paCTHBIX OCOOCHHOCTEH 00Yy4aromUXCsl.

[Iporpamma mo ¢usuke pa3zpadoTaHa € LEIbI0 OKAa3aHUS METOJUYECKON
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 0 y4eOHOMY IIPEIMETY.

dusuka SBISETCI  CUCTEMOOOPa3yloIlMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3UYECKUE 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB
U SIBJICHUM, H3ydyaeMblX XUMHUEU, Ouosoruend, actpoHomMued u ¢GU3NUIECKOU
reorpagueli, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyYHYK KapTUHY MHUDA,
npenocTaBisieT Haubojee sICHble O0pa3lbl NPUMEHEHUS HAaydyHOro MeEToja
NO3HAHUs, TO €CTh CIIOCO0a MOIYYEHHS JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa w3 TIaBHBIX 33724 (PU3MUECKOrOo OOpa3oBaHUS B CTPYKTYpe OOIIEro
00pa30BaHMsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAyYHOM IPaMOTHOCTH U
UHTEpeca K HayKe y 00yJaronuxcsl.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MpEAINONaracT OBJIAJCHHE
CIEIYIOUIMMU KOMIIETEHTHOCTAMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHUS,

e OILICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e UWHTEPIPETHPOBATh  JIaHHBIE W  MWCIIONB30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JJIs [TOJy4YEHUS! BBIBOJOB.

Hemn wusyueHns (PU3NKK HAa YypPOBHE OCHOBHOI'O 0OINEro oOpa3oBaHUS
ompenenensl B Koumenmuum mnpenomaBanus ydeOHoro mpeamera «Dusmka» B
oOpa3oBaTeibHBIX opraHuzammsx Poccuiickoii @expepauuu, pead3yrOMMUX
OCHOBHBIE  00111€00pa30BaTeNbHbIE MPOrpamMMbl, YTBEPKAEHHON peLICHUEM



Komnernn Munucrepcersa npoceienust Poccuiickoii denepanuu (MpoToKoi OT 3
nekadps 2019 r. Ne [1K-4BH).
Henu nzyyeHus: pu3nKu:

npuOOpEeTeHHe WHTEpeca W CTPEMIICHHS] OOYyYaroluxcsi K HaydHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METO/IE MO3HAHUS B (HOPMUPOBAHHE
WCCJIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMupoBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa H3y4EHHUs
OCHOB CTPOCHHMSI MaTepuu U (hyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH,
dbopMupoBaHHE TPEACTABICHUNA O PONU (U3UKH U1 Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  TpPEACTaBICHUHA O  BO3MOXHBIX  cepax  Oyayiuen
npo¢eCCUOHANILHON JIEITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJrOTOBKA K
JabHEHIIIeMy 00yUEHHUIO B TOM HaIpaBJICHUH.

JlocTikenue STUX Tenedl mporpamMmbl 10 (U3MKE HAa YPOBHE OCHOBHOTO
o0111ero o0OpazoBaHusi 00ECIEYMBACTCS PEIICHUEM CIEAYIONIUX 3a]a4:

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

npuoOpEeTeHNE YMEHUI ONMUCHIBATh U OOBACHITH (U3UYECKUE SBJICHUS C
MCII0JIb30BaHUEM TOJTYyUYCHHBIX 3HAHUM;

OCBOEHUE METOJOB pEIICHHS NPOCTEUIINX PacyETHBIX 3adad ¢
UCII0JIb30BaHUEM buznuecknx MoOJIeTIEeH, TBOPYECKHUX u
MIPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HAOJI0aTh MPUPOHBIEC SIBJICHUS U BBITIOJIHATH ONBITHI,
nabopaTopHble  pa0OTBl M OKCIEPUMEHTAIbHBIC HWCCIEAOBAHUS  C
UCII0JIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHUE MPUEMOB paboOThl ¢ MHpOpMaluend (PU3NUEeCKOro Coaep:KaHus,
BKJIIOYAsi THPOPMALIUIO O COBPEMEHHBIX JOCTHUKEHUSAX (U3UKHU, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHUE NHPOPMAIIHH;

3HAKOMCTBO €O cepamu npodeccuoHaIbHON AEeSTEIbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMCHHBIMH TEXHOJIOTHMSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (HU3UIECKON HAYKH.

Ha wu3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBaHus oTBoauTcs 238 4acoB: B 7 Kiacce — 68 yacoB (2 yaca B HefleN0), B 8
Kiacce — 68 yacoB (2 yaca B Hezelno), B 9 kiacce — 102 gaca (3 gaca B Henelto).

[Ipennaraemspiii B mporpamMMe no ¢u3MKe MepedeHb Ja00paTOPHBIX PadboOT U
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB C YYETOM HWHAUBUIAYAIBHBIX OCOOEHHOCTEN
oOy4Jaromuxcs, CINMCcKa SKCIEPUMEHTAJIbHBIX 3aJaHUi, MpeiaraéMblX B pamMKax
OCHOBHOTI'0 FOCYJapCTBEHHOT'0 3K3aMeHa 1o (hu3muKe.



COJEPXAHME OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ posib B IO3HAHUM OKPY KAIOLIIEro MUpPa.

®usuka — Hayka o mnpupone. fABneHus npuponbl. OU3NUECKUE SABICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckre BeMMUMHBL. M3mepeHue Qu3anyeckux BeluduH. Duznyeckue
npubopsl. [Torpemnocts n3mepenuit. MexayHapoaHasi cuCTEMa eIUHUIIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4yaloT MPHUPOAY.
EcTecTBeHHO-Hay4YHBId METOJ] MO3HAaHWA: HaOJOJIEHHWE, MMOCTAaHOBKA HAYYHOIO
BOMPOCA, BBIIBYKEHUE TMIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, O0BSICHEHHUE
HabmogaemMoro sipneHus. Onucanne GU3NIECKUX SIBICHUN C TTOMOILBIO MOZEIEH.

Hemoncmpauuu.

1. MexaHHM4YecKHE€, TEIUIOBBIE, JJIEKTPUYECKHWE, MArHUTHBIE, CBETOBbBIC

SIBJICHUSI.
2. ®usnueckue MpUOOPHI M MPOIEAYypa MPSIMBIX U3MEPEHHA aHAIOTOBBIM U
(G POBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimot.
1. OmpeneneHue MEHBI IJIECHUS ITKAIbl U3MEPUTEITHLHOTO TIPUOOpAa.
2. M3mepeHue paccToAHUM.
3. H3mepenue o0bEMa XKUIKOCTH U TBEPIOTO Tea.
4. OnpezneneHue pa3MepoB MAJIbIX TEIL.
5. M3Mepenue Ttemmeparypbl MpPU MOMOIIM KUJIKOCTHOIO TEPMOMETpaA HU
JaTYMKa TEMIEPATYPHI.

6. IIpoBenenue wmccienoBaHus MO MPOBEPKE THIIOTE3bI: JAIBHOCTH MOJETA
HIapyKa, MyIEHHOTO TOPU30HTAIILHO, TEM OOJIbIlle, YeM OOJIbIlle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHayasibHble CBe/IeHHsI 0 CTPOEHHH BelllecTBA.

CrpoeHne BellecTBa: aTOMbl M MOJIEKYJb, HMX pa3mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxenue yactun BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHUS YacTUL[ C
TeMmrieparypoil. bpoyHoBckoe nBwkenue, auddysus. BzaumosaelicTBue yacTuil
BEIECTBA: IPUTSKEHUE U OTTAJIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE Ta30B, JKUJKOCTEH M TBEPIBIX
(KpUCTAJIUIMYECKUX) Tel. B3auMocBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHMSIX M MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpayuu.

1. HaGnroneHne OpOyHOBCKOTO JIBHKEHHS.



2. HaGmonenue nuddysun.
3. HaGmionenue — sBieHUM,  OOBSCHSAIONIUXCS  TMPUTSDKCHUEM WU
OTTAJIKMBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie padbomosl u onvimot.

1. OneHka JuMaMeTpa aroMa METOAOM psloB (C  UCIOJb30BAHUEM

dotorpaduii).
2. OmnbITHI 10 HAOJIIOICHUIO TEMIOBOI'O PACIIMPEHHUS ra30B.
3. OmbITH 10 OOHAPYKEHUIO TEUCTBUS CHJI MOJICKYJIIPHOTO TIPUTSIKCHHSL.
Paznea 3. /IBuskeHune U B3auMo/ieiicTBHeE TeJl.
MexaHuueckoe JBW)XKeHHE. PaBHOMEpHOE M HEpaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenlHsAsl CKOPOCTh NPH HEPAaBHOMEPHOM ABWKEHUHU. Pacuér mytu u
BPEMEHHU JIBUXKEHUSL.
SlBnenne wHepuuu. 3aKOH HMHEpUUH. B3auMOJenCcTBHE Ten Kak NMpUYMHA
U3MEHEHUS CKOPOCTHM JBWXEHHS Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[ImoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IUHUIIE
00BEMa BeIecTRa.
Cuna kak xapakTepUCTHKa B3auMOAEHCTBUA Tell. Cuia ynpyrocTd U 3aKOH
I'yka. M3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpa. SIBJICHHE TSATOTEHUS U CUJia
TsokecTd. Cuia TsKeCTH Ha Apyrux riaHerax. Bec tena. Hesecomocts. Cnoxkenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHomelicTBytomas cuwi. Cuiia TpeHUs.
TpeHue CKOJIbKEeHUs U TPEHUE TTOKOs. TpeHue B MpUpo/ie U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHne MexaHM4ecKoro JBIKEHHUS Tea.
2. M3mepeHue CKOPOCTH NPSAMOIMHENHOTO JBHKECHMUS.
3. HaOnronenue siBieHUs HHEPLIUH.
4. HaGmroneHue u3MeHEHUs1 CKOPOCTHU MPU B3aUMOJIEHCTBUU Tell.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Cno)keHue Cuil, HaIpPaBJIEHHBIX 110 OJHON IPSIMOM.
Jlabopamopnuie padbomot u onvimel.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOrO JABMKEHHUS (IIApUKA B KUAKOCTH,
MOJIETTH DJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jiajiee).

2. OmpezeneHne CpelHE CKOPOCTH CKOJBXEHHS OpycKa WM IIapuKa 0
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmbBITHI, JEMOHCTPHUPYIOIIHUE 3aBUCUMOCTH pacTsbKeHus (nedopmarun)
NPY>KUHBI OT TPUIOKEHHOU CHUJIBI.

5. OmbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT
BECa TEJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. JlaBjieHne TBEPABIX TeJl, dKMIAKOCTE U ra3oB.



Janenune. CrocoObl yMEHbBIIECHHS U YBEIUYEHHUS aBieHus. J(aBieHue rasa.
3aBHCHMOCTh JaBJIEHUS ra3za OoT o0bEéMa, Temmeparypbl. llepenada naBineHus
TBEPABIMU TeNlAMHU, KUIAKOCTAMU M Tazamu. 3akoH I[lackansa. IlneBmaTmueckue

MaIiHbI. 3aBUCUMOCTh JaBJIEHUS JXKUIKOCTH OT TiayOWHBI. I 'mapocraruyeckuit

napajgokc. Coobmaromiecst cocyasl. ['uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnin u armocepHoe aamieHue. [IpuuuHbl CylecTBOBaHUS
Bo3AyIIHONW o0onouku 3emnu. OnbiTt Toppuuemin. M3mepenue atmocdepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(HEPHOro aBJIEHUsS OT BBICOTHI HaJl YPOBHEM MOpPSI.
[TpuGops! 15 u3MepeHus aTMOC()EepHOTo TaBICHHUS.

JlelicTBrE )XKUAKOCTU U ra3a Ha MOIPYyKEHHOE B HUX TeNO. BrITankusaromias
(apxumMenoBa) cuia. 3akoH Apxumena. [naBanue Ten. BozayxonnaBanue.

Jemoncmpayuu.

o kA W N
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3aBHCHMOCTB JAABJIECHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs KUAKOCTHIO U FA30M.

Coobmaromuecst CoCybl.

I'mapaBnnueckuit mpecc.

[IposiBnenue nercTBUsl aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CHUIIBI OT 00bEMa MOrpyKEHHOM YacTh
T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIONIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBue 1uiaBaHus TeN: IJIABAHUE WK MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH BeEca Tella B BOAE OT 00bEMA NMOrPYKEHHOM B
XKUJKOCTh YaCTH TEJA.

OnpeneneHne  BBITAIKMBAKOIIEH  CHJIBL, JCUCTBYIOLIEM Ha  TEJo,
IIOI'PYKEHHOE B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CUJIBL, IEUCTBYIOLIEH HA TEJIO
B JKUJKOCTH, OT MaccChl TeJa.

OneITEl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTb BBITAJKHUBAKOLICH  CHUIIBL,
JCUCTBYIOIIEH HA TEJIO B IKUAKOCTH, OT OOBEMA TOTPYKEHHOW B
XKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMerpa WM  KOHCTPYHPOBAaHHME JIOAKH U
OIIpeZieNIeHUE €€ rPY30IOABEMHOCTH.

Pa3zgen 5. PaGoTa 1 MOIIHOCTB. JHEpPrus.

Mexanunueckasi padota. MOLIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs ILIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. IlpuMeHeHwe TmpaBuUiia paBHOBECHUS pbluara K OJIOKY.



«3onoroe mpaBuno» MexaHuku. KIIJ[ mnpocteix Mexanm3moB. IIpoctsie
MEXAaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHepruss. KuHernueckas W NOTEHUMAJIbHAS JDHEPTHUS.
[IpeBpaiilieHrie OTHOTO BHJIa MEXaHUYECKOW YHEPTUH B IPYTrOil. 3aKOH COXPAaHEHUs
SHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepbl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie padbomosl u onvimel.

1. Omnpenenenve pabOThl CUIBI TPEHHUS NPU PABHOMEPHOM JBIKEHUHU Tela

10 TOPU30HTAIILHOW ITOBEPXHOCTH.

2. HccnenoBaHue yclOBHI paBHOBECHS pblyara.

3. U3mepenue KII/] HaK1OHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPaHEHUsI MEXaHUYECKOW JHEPTUU.

8 KUIIACC

Pasznen 6. TerioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHHUS
BelecTBa. Macca M pa3Mmepbl aTOMOB M MOJieKyd. ONbIThI, MOATBEPKAAOLIUE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPAOro, S>KUJAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTRBA.
Kpucrannmuueckue n amopdubie tena. OObsiCHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUWA MOJIEKYISPHO--KHHETUYECKON TEOPUHU.
CmaunBaHu€e U KaNWUISIPHBIE IBIEHUS. TEemI0BOe paCIIUPEHUE U CKATHE.

Temnepatypa. CBsA3b TeMmIlepaTypbl CO CKOPOCTHIO TEIUJIOBOI'O JBMKCHUS
gactull. BayrpenHsss sHeprus. CnocoObl W3MEHEHHs BHYTPEHHEH SHEPIrumu:
TeIUIonepenadya 151 COBEpILICHUE paboTHL. Buaer TEIUIONEpEAAYM:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTYUYEHHUE.

KonnuecTBo TeruioThl. YjenbHas TEIUIOEMKOCTh BeEIecTBa. TeriooOMeH |
TEIUIOBOE paBHOBecHE. YpaBHEHHUE TeryioBoro Oananca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAS TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. VYienpHas Ttemiiora
napooOpa3oBaHusl. 3aBUCUMOCTb TeMIIepaTyphbl KUIEHUS OT arMocepHOro
JIaBJICHUSL.

BrnaxunocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIUIOTa CTOPAHUSL.

[Tpunnmner pabotsl TeroBbiX asurarenei KIIJ[ TerutoBoro npuratens.
TeruioBbIe IBUTATENN U 3aIIUTA OKPYKAIOIIECH CPEJIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HaGmrogeHnue 6poyHOBCKOTO JBHKCHHS.
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue siBneHnii cMauMBaHUs U KaWLISPHBIX SIBJICHUM.
Habmronenue TemioBoro pacmmpeHus Te.

N3MeHeHne naBieHUs rasa Mpud U3MEHEHHH 00bEMa W HarpeBaHMM WU
OXJIAXKICHUU.

[IpaBwina uzmMepeHus TemrepaTypsl.

Bue! Tenonepenayu.

OxnaxxIeHNe TIPU COBEPIICHUU PaOOTEHI.

HarpeBanue npu coBepiieHNN pabOThl BHEITHUMHU CHUJIAMHU.
CpaBHEeHUE TEIOEMKOCTEN Pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Moenu TenI0BbIX IBUTATEICH.

Jlabopamopnwie padomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKECHHUSI.
OnpITHI MO BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbIThl MO HAOJIOACHUIO TEIJIOBOIO PACHIMPEHUSI Ta30B, JKUIKOCTEH M
TBEPABIX TEIL.

OrnpenencHue qaBIeHUS BO3IyXa B OaJIOHE IITIPHIIA.

OnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa M HArpeBaHUs WIH OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPHUUYECKON TPYOKE OT TEMITEPaTYPhI.

HaOmronenne wu3MeHEHHsT BHYTPEHHEH DSHEPruuM Tella B PeE3ysbTaTe
Terionepeaay U padboThl BHEITHUX CHUJI.

UccnenoBanne siBaeHUS TEIIOOOMEHA IPH CMEIIMBAaHUU XOJIOAHOW U
ropsiyeu BOJIbI.

OmnpeneneHue  KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEIJI000MEHE C HArPEThIM METALNTUYECKUM IIUITUHPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca UCIIapeHMUS.

Onpenenenrne OTHOCUTENBLHON BIQKHOCTH BO31yXa.

Onpenenenue yaelabHOM TEMUIOTHI TIJIABJICHUS JIbJIA.

Paszpgesn 7. DinekTpuyeckne U MArHUTHBIC SIBJICHMS.
Onektpuzauusi Ten. J[Ba poaa sieKkTpuyueckux 3apsioB. BzaumoneiicTBue
3apspKeHHBIX  Ten. 3akoH Kynmona (3aBUCUMOCTH  CHJIBI  B3aUMOJICUCTBUS

3apsPKCHHBIX TCJI OT BEJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TCJ'IaMI/I).

Onektpudeckoe mosie. Hanpsok€HHOCTH 3iekTpudeckoro mosisd. [lpunnmn
CYNEPHO3ULIUH IIEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocurenn snexkrpudeckux 3apsmoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3aps.
Crtpoenne aroma. I[IpoBOIHMKM W  JUINEKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOr0 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHUS DJIEKTPUUYECKOrO TOKAa.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPHUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUM TOK B KUIKOCTSIX U razax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBIeHHE TTPOBOJHUKA. Y ACIBHOE COMPOTHUBJIEHUE BellecTBa. 3akoH OMma
qis ydactka uend. [locimenoBarenbHOE W MMAPAUIENBHOE  COCIMHEHUE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOrOo ToOKa. 3akoH Jlxoyns—JleHua.
DNeKTpUIeCcKre IeNu U MOTPEOUTETN dIEKTPUIECKON sHeprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocTtosiHHble  MarHuThl.  B3aumopenWcTBHME  MOCTOSHHBIX  MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3HAYeHUE Ui KU3HU Ha 3eMJle.
OnbiT  Opcrena. MaruuTHoe 1oJ€  3JeKTpuueckoro Toka. Ilpumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MArHUTHOIO TOJISI HA TPOBOJAHUK C TOKOM.
DJIEKTPOABUIaTENIb MOCTOSSHHOTO TOKa. MCrmosib30BaHWE 3JIEKTPOJIBUraTeNe B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABnenue snekrpomaruuTHor uHAyKuuu. [Ipasuno Jlenua.
DIIEKTPOreHepaTop. CrniocoOb1 ITOJTyYEHHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DIIeKTpU3aLUs TEN.
JIBa poza 3JIEKTPUYECKUX 3aPsAI0B U B3aUMOJIEUCTBUE 3aPSIKEHHBIX TElL.
YCTpPONCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs UHAYKIUSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsJI0B.
[IpoBOIHUKY U JUATEKTPUKH.
MopenrpoBaHue CUIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJIS.
HcTouHnKM TOCTOSHHOTO TOKA.
JIeHCTBUSA DIEKTPUIECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. ['a30BbIN paszps.
. I3mepenune cuiibl TOKa aMIepMETPOM.
. I3mepenune 3JIeKTpUYECKOro HapsHKeHUsT BOJIbTMETPOM.
. PeocTat u Mara3uH COpOTUBIICHUH.
. B3anmosielicTBrE MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHue MarHUTHBIX TTOJEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBME MarHUTHOTO TI0JIS HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTaTENh IMTOCTOSHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKIIHAH.

Onbitel apapes.

3aBUCUMOCTh HAIlpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHUKHOBCHHS.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie pabomosl u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAONIOACHHMIO SJEKTpU3ALMM Tel HWHAYKUHEH U IpuU
CONPUKOCHOBEHMH.

HccnenoBanue JOEUCTBUS DIIEKTPUYECKOIO M0 HA IPOBOJHUKU U
JUDJIEKTPUKHU.

COopka u mpoBepka paboThl JIEKTPUUECKOH LIETTH MOCTOSHHOTO TOKA.
N3mepeHne u peryInpoBaHue CUIBI TOKA.

N3mepeHune u peryinpoBaHue HAIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CWIBI TOKA, MAYIIETO 4€pe3 pPe3UCTOp, OT
CONPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TPOBOJAHUKA OT €ro [JMHBI, IUIONAAU MONEPEYHOrO
CEYEHMS M MaTepraa.

IIpoBepka mpaBwia CIOKEHUS HANPSHKEHUM IIPU  IOCIENOBATEIBHOM
COEIMHEHNN JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia I CWIBI TOKAa IPU MNMApaJUIEIbHOM COECIWHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPHUUECKOr0 TOKA, UIYIIETO Yepe3 PE3UCTOP.
Omnpenenenne MOIIHOCTH  DJIEKTPUYECKOrO TOKA, BBIAEIAEMOM Ha
pe3nucTope.

HccnenoBanre 3aBUCMMOCTH CWIIBI TOKA, MAYILIErO 4epe3 JaMIIOYKy, OT
HaIIPSKEHUSI Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

HccenenoBanyie MATrHUTHOTO B3aUMOJAECUCTBUS IOCTOSIHHBIX MArHUTOB.
N3yyeHue MarHMUTHOrO IMOJISI  TMOCTOSIHHBIX ~ MAarHUTOB IPU  MX
00BEIMHEHUH U PA3ACIICHUN.

HccnenoBanne neiicTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. OUBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aWUMOJCHUCTBUSA
KATyIIKM C TOKOM M MarHuTa OT CWIbl TOKa W HaIpAaBJIECHUS TOKa B
KaTYIIKE.

18. M3yueHue AeicTBUS MarHUTHOT O T10JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpOBaHuE U U3y4EHHE PA0OTHI JIEKTPOABUTATEIS.

20. M3mepenne KIIJI anmekTpoaBUraTenbHON YCTaHOBKHU.

21. OnBITBl IO HUCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHOM WHIYKIUU:
UCCIIECOBAHNE W3MEHEHUN 3HAYECHUS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KIIACC

Paspnes 8. Mexanuyeckue siBJIeHUsI.

MexaHnnueckoe JOBWKEHHE. MarepuanpHas Touka. Cucrema oOTcuyéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBHKEHUS. PaBHOMEpHOE NpPSIMOJIMHEHHOE
nBwxeHne. HepaBHOMepHOE npsimonnHeENHOEe ABHKEeHUE. CpelHsasl 1 MTHOBEHHAs
CKOPOCTb TeNa NpH HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoniuHeiHOe nBrkeHue. (CBoOonHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepumon u vacrtora oOpauieHus.
JIuneliHas ¥ yrioBasi CKOpocTU. LIeHTpoCTpEMUTENBHOE YCKOPEHHE.

[Tepsbiii 3akoH HptoToHa. Bropoit 3akon HeroTtoHa. Tperuii 3akoH HeroToHa.
[IprHIMD Cynepro3uLUNU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHIIa TPEHUS CKOJIbKEHUSI, CHJIa
TPEHUS MOKOS, IPYTHE BUIbI TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. YCKOpEHHE CBOOOHOTO
naaeHus. J(Bwxkenue ruianer Bokpyr Comnma. IlepBas kocmMuyeckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue matepuanbHON TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeJa ¢ 3aKPEIUVIEHHON OChIO BpauieHus. MoMeHT cuibl. LeHTp TsikecTu.

Nmnynsc tena. M3MeHeHne umimyibca. UMIynbc cuibpl. 3aKOH COXpPaHEHHUS
UMITyJIbCa. PEakTHBHOE IBUKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. Pabora cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBs3b dHepruu U padboTsl. [loTeHanbHas 3Heprus Teina, MOJAHIATOrO HaJ
MIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETMYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
SHEPTUH.

Jemoncmpayuu.

1. HaOnroneHne MeXaHW4YecKOro ABUKEHUS TENa OTHOCHTEIBHO Pa3HbIX Tell

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

CpaBHeHME TyTE€d W TPACKTOPUN ABWKEHUS OAHOTO M TOr0 K€ Tena
OTHOCHUTEJIBHO PAa3HBIX TENl OTCUETA.

N3mepenune cKkopoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHMUSI.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI' O JIBUKEHUS.

Habmronenue aBUxkeHUs Tela Mo OKPYKHOCTH.

Habmonenne MmexaHnyeckux siBJICHUN, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JIBU)KCHUHU
OTHOCUTENHHO KaOWHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl Tela W JIEUCTBYIOIIEH HAa HEro
CHUJIBI.

HaGntonenue paBeHcTBa CHIT IPU B3aUMOJIEUCTBUM TEII.

HN3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[lepenaya umiynbca pu B3anMOJAEHCTBUY TE.

[Ipeobpa3oBaHus SHEPTUHU NPU B3aUMOJICHCTBUU TE.

CoxpaHeHre UMIyJIbCca MPU HEYNIPYTOM B3aUMOJIEHCTBUM.

CoxpaHeHne UMITyJIbCca TpU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
Habmronenue peakTUBHOTO ABUKEHUSL.

CoxpaHeHre MEXaHUYECKON YHEPTUH TPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPHU JIBMX)KEHUU TeJa Mo ACHCTBUEM
MIPY>KUHBL.

Jlabopamopnuie padbomost u onvimeol.

1.

KonctpyupoBanue TpakTa A pa3roHa W JaJbHEUIIIETr0 paBHOMEPHOTO
JIBKEHUS IIIapUKa WA TEIEKKH.

Ompenenenre cpeaHel CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Ornpenenenre yCKOpPEHHUs Tela NpU PABHOYCKOPEHHOM JIBHJKEHHUH TIO
HAKJIOHHOM TJTOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM
JBI>KEHUM 0€3 HayaJlbHOM CKOPOCTH.

[IpoBepka TruUIOTE3bI: €ClM NpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0e3
HAYaJIbHOM CKOPOCTHM IYTH OTHOCSATCS KakK psiJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKU BPEMEHH OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Onpeneneaue kodpduIMeHTa TPSHUS CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue padOThl CUJIBI TPEHUSI TPU PABHOMEPHOM JIBMDKCHUHU Teja
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. OnpenenieHne  pabOTBl  CHUJIBI  YNIPYTOCTH IMpU  MOABEME Tpy3a C
UCIIOJIb30BaHUEM HEMOJBHKHOIO U MOJABUKHOT'O OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHHS YIHEPTHM.

Pasznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebartenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHHI: epuo/,
4acToTa, aMIUINTya. MareMaTud4ecKUuil U NpYyKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPrUu MPH KOJIeOATEIHHOM JIBUKECHHUU.

3aryxarorue — kosneOaHus.  BoiHyxkaeHHple — koieOanus.  Pe3oHanc.
Mexannueckue BoyiHBL. (CBOMCTBA MeEXaHWMYEeCKUMX BOJH. [IpomonbHble H
NONEpPEYHbIE  BOJIHBL. JIMMHA BOMHBI M CKOPOCTh €€ PacIpOCTPAHCHUS.
MexaHnuecKkue BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. 'poMKOCTBH 3Byka W BbicoTa ToHA. OTpaxkenue 3Byka. MHbpa3Byk u
YIIBTPA3BYK.

Hemoncmpauuu.

1. HaGnronenuwe xoneGaHuii Ten mMoOJ NEUCTBUEM CHIIBI TSDKECTU M CHUIIBI
YOPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Halntonenue BoIHY ) AE€HHBIX KOJI€OaHMI U pe30HaHCa.
PacnipocTpanenue npo1obHBIX U TONEPEYHBIX BOJH (HA MOJIEIH ).
HaGmtonenmne 3aBHCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHN pE30HAHC.
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Jlabopamopnwie padbomosl u onvimol.
1. OmpeneneHue dYacTOThl M TepUoJa KoieOaHUW MaTEeMaTUYECKOTo
MasTHHKA.
2. Ompezenenne 4acTOTHI ¥ EpUOAA KOJI€OaHUN MPYKUHHOIO MasITHHUKA.
3. HccnegoBanue 3aBUCUMOCTH TIEpHOJia KOJIeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH TIEpUOa KoJeOaHUN NPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpUOJIa KOoJeOaHUM I'py3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh IepuoAa  KojieOaHHid
NPY>KUHHOTO MasTHUKA OT MacChl Ipy3a M )KECTKOCTHU MPYKUHBI.
7. VI3MepeHue yckopeHusi CBOOOIHOTO MaCHUSI.
Pasznen 10. Dy1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMArHUTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJMHBL.  (CBONMCTBa
ANEKTPOMarHuTHeIX BOdH. [llkana »JeKTpoMarHUTHBIX BOJH. Mcrnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3H.



DJIeKTpOMaruuTHasa mnpupoaa cBera. CKoOpocTh cBeTa. BomHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBoliCcTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOnHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. W3ydyeHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbBIE AABJICHHS.

JlyueBas MOJIE/b CBeETA. Hcrounuku CBeETa. [IpssmonuHerHOE
pacnpocTtpaHenue cBera. 3atMeHus Coinnua u JIynsl. Otpaxkenue cera. [lLiockoe
3epKaio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenune cBera. 3akOoH mpenomiieHusi cBera. llomHoe BHYyTpeHHee
OoTpakeHHe cBeTa. lcnonb30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKECHHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeit B gnumH3e. Onrtuyeckas cuctemMa ¢oToamnmapara,
MUKpOCKONa M Tejeckoma. [J1la3 kak onTuyeckas cucTeMa. bau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hptorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus ceera.

Hemoncmpauuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomy4uenune n300pakeHui B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

Onruyeckuil CBETOBO/I.

Xon mydel B cCOOMPArOIIEi TUH3E.

X0z ny4yer B pacCEenBAIOIIEH JINH3E.

[Tonyuyenue n300paxeHuil ¢ TOMOLIBIO JINH3.

[Ipunun aeiictBus doToamnmapata, MUKPOCKONA U TEJIECKOIIA.

10. Mopnens ri1asa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [Tomydenue 6eoro cBeTa Mpu CI0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopnsie padbomosl u onvimot.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUSI CBETOBOIO Jiyya OT yria
naJieHus.
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2. M3ydeHune xapakTepUCTUK U300paKEHUS IIpeIMETa B IUNIOCKOM 3€pKalle.
3. HccnenoBaHue 3aBUCUMOCTH yIJla MPEIOMIIEHHsI CBETOBOIO Jyya OT yria
NaJCHUs Ha TPAaHULE «BO31YX—CTEKIIO».



4. llonmyueHue M300pakeHUM C MOMOILBIO COOUPAIOLIEH JIHH3BI.
Omnpenenenre (HOKyCHOTO pacCTOSHHSI M ONTUYECKON CHIIbI coOMparolen
JIH3BI.

6. ONBITHI MO Pa3JIOKEHUIO OEJIOro CBETa B CHEKTP.

7. OmbITHl TIO BOCHPHUATHIO I[BETA MPEAMETOB MPU UX HAOIIOCHUM Yepe3
[[BETOBBIE (PUIILTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

Omnwitel Pesepdopna u mimanerapHass mozenb atoma. Mojaens atoma bopa.
Hcenyckanne n nornomieHne ceerta aroMoM. KBaHThI. JIMHeHYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anb(a-, 6eTa- 1 raMma-uznydenus. CTpoeHrne aTOMHOTO
anpa. HykmonHas wmoxpens aromHoro sapa. M3orombl. PaguoakTuBHBIE
npespamienns. [lepron momypacnana aTOMHBIX SIED.

SAnepHsle peakiuu. 3aKOHBI COXPAHEHUs 3apsA0BOTO M MAacCOBOIO YHUCEIN.
DOHeprusi cBsi3M aTOMHBIX sjep. CBsA3b Macchl W HHEpruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sueprun ConHIa v 3BE3.

Snepnas sHepreruka. JleMCTBUS pPaJUOAKTHUBHBIX M3JIYYCHUW Ha KUBBIC
OpraHu3MBbl.

Jlemoncmpayuu.

1. CHekTpbl U3IIYyYEHUS U MOTJIOLCHHUS.

2. CrnekTpbl pa3IMYHbIX Ia30B.

3. Cnekrtp Bomopoza.

4. Habmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIIUX U3Ty4EHUH.

6. Peructpaius uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimel.

1. HalnroneHue CrUTOMIHBIX U IMHEWUYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHE HHEPIHMU YACTULBI 110 TOPMO3HOMY

nyTtu (1o ¢pororpadpusm).

3. H3mepenue paguoakTUBHOIO (hoHa.

IHoBTOpPHTEILHO-00001IAX0 1M A MOAYJIb.

[ToBTOpUTETHEHO--0000IIAIONTUH MOAYJIH TIPEIHA3HAYCH /JIsI CUCTEMAaTHU3aIuu
U 0000IIeHHS  NPEIMETHOrO  COACpPKAHUST U ONbITa  JAEATEIbHOCTH,
IpUOOPETEHHOTO MPU U3YYEHUHU BCEro Kypca (PU3MKH, a TAKXKe JJIs MOJTOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy M0 (Gu3uKe s 00ydarouuxcs,
BBIOPABIIINX ATOT yUE€OHBIN MPEMET.

[Ipu u3ydeHUn AAHHOT'O MOJAYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BHJIbI
JESTENbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEUUBAETCS JOCTUKEHUE MPEIMETHBIX U
METanpe/METHbIX  IJIAHUPYEMBbIX  pEe3yJNbTaToB  0O0ydeHUs, QopMupyercs
€CTECTBEHHOHAy4YHasl T'PaMOTHOCTb: OCBOEHUE HAay4YHBIX METOIOB HCCIEAOBAHUS



SIBJICHUW TPUPOALI U TEXHUKH, OBJAJECHUE YMEHUSMH OOBSCHATH (PU3UUECKUE
SIBJICHUSI, TPUMEHSIA TMIOJYYEHHbIC 3HAHUWS, pelarh 3ajJadyd, B TOM YHCIE
Ka4€CTBEHHBIE U SKCIIEPUMEHTAIbHBIE.
[IpuHIMIIMANBHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pa3jzielia peajn3yeTcs
32 C4€T TOro, 4YTO OOYYAIOIIHUECs BBIIONHIIOT 3aJaHUsl, B KOTOPHIX UM
IpeaIaraeTcs:
HAa OCHOBE TOJIYYEHHBIX 3HAHUI pacrno3HaBaThb M HAYYHO OOBACHSTH
dbuznueckue sIBICHUS B OKPYIKAIOIIEH MPUPOIE U TTOBCETHEBHOM KU3HH,
UCIIOJTb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YUCIIe I POBEPKH TMIIOTE3 U MOJYYECHHS] TEOPETUUECKUX BHIBOOB;
OOBSCHATh Hay4yHbIE OCHOBBI HaMOOJEe BaXXHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEDP, TPAKTUYECKOT O UCITOJIB30BAHUS PA3INYHbIX UICTOYHUKOB
SHEPrMHd Ha OCHOBE 3aKOHA MPEBPALICHHS U COXPAHEHUSI BCEX MU3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIMPABIEHO

Ha JIOCTM)KEHHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pe3yJIbTaTOB.

B pesynbraTe uzydyeHus: pu3NKu Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y obOyuaromierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
qaCTH:

1) IaTPUOTHYECKOT0 BOCIIUTAHMSA :

— IIPOSIBJIEHNE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(bu3nuecKol HayKu;

— [IEHHOCTHOE OTHOIIEHHE K JJOCTUKEHHUSIM POCCUNCKUX yUEHBIX --(PU3UKOB;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXIEHHH OOILECTBEHHO 3HAUMMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM
JTOCTWKEHUM (PU3UKH;

— OCO3HaHUE BaXXHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JIEATEIBHOCTH
Y4EHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCITIPUSITUE 3CTETUYECKHX KayecTB (PU3NYECKOW HAyKu: €€ rapMOHHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTI'O MO3HAHMSA:

— OCO3HaHUE IIEHHOCTH (PHU3UYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa
MIO3HAHUSI MHPA, OCHOBBI Pa3BUTHsI TEXHOJIOTHM, BAKHEUIIECH COCTABIISIOLICH
KYJIbTYpBHI;

— pa3BUTHE HAYYHOM JIOOO3HATENBHOCTH, MHTEpEca K HCCIEq0BATEIbCKON
NESATENbHOCTH;

5) ¢opMupoBaHus  KYJbTYPbl 3I0POBbS H  3MOLHOHAJIBHOIO
OJ1aromoJryums:

— OCO3HaHWE IIEHHOCTHM O0e30MacHoro obpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TNpaBUi O€30IacHOro IOBEICHUS Ha
TpaHCIOPTE, Ha J0pOrax, ¢ 3JIEKTPUYECKHM W TEIJIOBBIM OOOPYJOBAaHUEM B
JIOMAILIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKA peQIIeKCHM, MpPHU3HAHHE CBOEro IpaBa Ha
OHIMOKY M TaKoro K€ MpaBa y Ipyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

— AKTUBHOE y4yacTHE B PEIICHUM MPAKTUYECKUX 3ajad (B paMKaX CEMbH,
00pa3oBaTeIbHOW  OpraHu3allMM, Topoja, Kpas) TEXHOJOTUYECKOW U



COLIMAJILHOM HANpPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIE U (PU3HMYECKUX
3HAHUMU;

e — HHTEpEC K MPaKTUYECKOMY H3yUYECHUIO MPOodecCuii, CBSI3aHHBIX ¢ (PU3UKOM;

e 7) 3KOJIOTHYECKOI0 BOCTINTAHMA:

e — OpHUEHTAlMS Ha MPUMEHEHHE (PU3MUECKUX 3HAHUM Ui PEIICHUs 3a/Jad B
00JIaCTU OKpY’KAroIIed Cpelbl, IUIAHUPOBAHUS TIOCTYNKOB W OIICHKH HUX
BO3MOXHBIX ITOCJIEACTBUN JJIs1 OKPYKAIOILLIEN CPEbI;

e — OCO3HAaHHE TIOOATHLHOTO XapakTepa AKOJOTHYECKUX MPOOJIEM M MyTeH HX
pEeUICHHUS;

e 8) amanranum K HU3MEHSIOUIMMCH YCJOBHAM COLMAJIBLHOM W NPHPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICUCTBUU NPHU BHIMIOJIHEHUU WCCIEAOBAHUN U
MPOEKTOB (M3UYECKONW HAMPaBICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
APYTUX,

e — TIOBBIIICHHE YPOBHS CBOEHM KOMIIETEHTHOCTH YE€pe3 IMPAKTUUYECKYIO
JEATENBHOCTb;

e — MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHUCIE POPMYIHPOBATH
U7IeH, TIOHSATHUSA, TUTIOTE3bI O PU3NUECKUX 00BEKTaX U SBJICHUSX;

e — OCcO3HaHME Ne(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHN B 00JacTU
bu3uKy;

e — IUIAHUPOBAHHME CBOEr0 PAa3BUTHsSI B TNPUOOPETEHUU HOBBIX (PUIUUYECKUX
3HAHUM;

e — CTPEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e — OILICHKA CBOMX JCHUCTBHM C YYETOM BIIMSHUS Ha OKPYXKAKIIYI Cpexay,
BO3MOYKHBIX TJIOOABHBIX MTOCIEICTBHIA.

METAIIPEIAMETHBIE PE3YJIBTATBI

B pesynbTaTte ocBoeHHs mporpaMmbl 10 (M3MKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y odydaromierocst Oyayr chopMupoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC JCHCTBUS,
KOMMYHHUKATHBHBIE  yYHHWBEpCaJdbHbIC  Yy4YeOHBIC  JICUCTBUS, PETYJIATHBHBIC
YHUBEPCAIbHBIC YU€OHBIC IEHCTBHS.

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble JjornuecKkue 1eCTBUSA:



BBEISIBIISAITh W XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA OOBHEKTOB
(siBIIEHUI);

yCTaHABJIMBATh CYIIECTBCHHBIN NMPHU3HAK KJIaCCHU(PHUKAIINKA, OCHOBAHHS JJIS
000011IeHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHSI B pacCMaTPUBAEMBIX (pakTax,
JAHHBIX U HAOJTFOICHHUSIX, OTHOCAIINXCS K (DU3UICCKUM SIBIICHUSIM;
BBISIBJISITh TIPUYMHHO--CJIC/ICTBEHHBIC CBS3M IMPH H3yYEHUH (PU3UIECKUX
SIBJICHUM U TIPOIIECCOB, JIeNaTh BBIBOJIBI C UCIIOIB30BAHUEM JICTYKTUBHBIX
¥ WHIYKTUBHBIX YMO3AKIIOUCHHM, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3IX
(bU3UYECKHUX BEJIMUUH;

CaMOCTOSITEJILHO BBIOMPATh CMOCOO pelieHus y4eOHoW Quznueckoin
3aaun (CpaBHEHHWE HECKOJBKUX BAapUAHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJIAIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCKe 1eCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,
IIPOBOJUTEH 10 CAMOCTOSITEIIBHO COCTABJIIEHHOMY IUIAHY OIIBIT, HECIOMKHBIM
(U3HYECKUIl DKCIEPUMEHT, HEOONBIIOE HCCIEN0BAHUE (PUINYECKOTO
SIBJICHUS,

OLIEHMBAaTh HAa NPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OPMAIIUIO,
MOJIYYEHHYIO B XO/I€ UCCIIEIOBAHUS WIH 3KCIIEPUMEHTA;

CaMOCTOSITEIBLHO (POPMYITUPOBATH OOOOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOI0 HAOIIOAEHUS, OIbITa, UCCIIEIOBAHUS;

IOPOrHO3UPOBAaTh BO3MOXKHOE  JalbHeWIee pa3BUTHE  (PU3HUECKHUX
MPOIIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHHS 00 UX PA3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ ungopmanmei:

MPUMEHSTh Pa3IUYHbIC METO/Ibl, MHCTPYMEHTHI U 3aMpOChl MPU MOUCKE U
orOope WHpOPMAIUM WA NAHHBIX C y4ETOM TMPEMIOKCHHOW Y4eOHOU
dbuznyecKoil 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HHPOPMAITUIO
pa3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

CaMOCTOSITCJIHHO  BBIOMPATh ONTUMAJIBHYIO (OpMY TPEACTABICHUS
uHbOpMAIlMM W WUTFOCTPUPOBATH pellaeMbie 3a7addl  HECIOKHBIMHU
cXeMaMHu, TharpaMMaMu, HHOH TpaduKoi 1 UX KOMOWHAITUSIMHU.

KoMMmyHMKaTHUBHBIE YHUBepcaibHbIe YueOHbIe 1eldCTBUSA:

B XoA€e O0CYXJAEHUs Y4eOHOro MaTepHualia, pe3yJbTaToOB J1a0OpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYkKIaeMOi TEMBI U
BBICKA3bIBaTh HJIEH, HAIlCJICHHbIE Ha pEUICHHWE 3aJaudl M MOJAep KaHue
OJ1aro’KeIaTeIbHOCTH OOIIEHUS;



COTOCTABIISATh CBOM CYXACHUS C CYXICHHSIMH JIPYTHMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3InIMe M CXOJICTBO MO3UIINA;

BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
MyOJIUYHO MPECTABIATh PE3yIbTaThl BBITIOJTHEHHOTO (PU3UYECKOTO OMbITA
(9KCTIEpUMEHTa, UCCIEAOBAHMS, MPOEKTA);

MOHMMaTh W HWCIOJB30BaTh  IMPEUMYINECTBA  KOMaHIHOW |
WHIMBUIYAIbHONH pabOThl MpH pEIIeHUH KOHKPETHOW (u3mueckon
POOJIEMBI;

MPUHUMATH eI COBMECTHOU JESITEIIbHOCTH, OPTaHU30BBIBATH JIEHCTBUS
no e€ OCTIKEHHUIO: pAaclpeieNsiTh pOJNH, OOCYXKIaTh TMPOIECCH H
pe3yJabTaThl COBMECTHOM paboThI, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITIOJTHATH CBOIO YacTh Pa0OTHI, JOCTUTAS KAYECTBEHHOTO Pe3yabTaTa 1o
CBOEMY HAIPABICHUIO W KOOPIWHUPYS CBOHM JEUCTBHS C JPYyTUMHU
YJICHAMHA KOMAaHIbI;

OIIEHUBATh KAa4YeCTBO CBOETO BKJIaJa B OOMIMHA TPOMYKT IO KPUTEPHUSIM,
CaMOCTOSTEIHLHO CPOPMYIHMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHS.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

BBISIBJISITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUTSL petieHust (PU3NYEeCKUX 3HAHUK;

OPUEHTUPOBATBbCSI B  Pa3jIMUHBIX [OAXOJAX MPHUHATHS  pelIeHUuM
(MHIMBUAYaJIbHOE, NMPHUHATHE PELIEHUS B TPYIIIE, NPUHATHE PELICHUM
rpyNIoH);

CaMOCTOSITEIILHO COCTABIIATH AITOPUTM pelIeHUs] PU3NYECKON 3aauu WK
IUTaHA MCCIIEAOBAaHUS C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apr'yMEHTHPOBATh NIPeJIaraéMble BApUAHThI PELICHU;
JieNnaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬁMOKOHTpOJIL, AMOIMOHAJIbLHBIN UHTE/JIEKT:

JIaBaTh aJCKBAaTHYIO OLEHKY CUTYAllUM U IPEIIaraTh IUIaH €€ U3MEHEHHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHHSI  (HEJOCTHIXKEHUs])  Ppe3ylbTaToB
JeSITENbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTH (B TOM YHCIE B XOJ BBIIOJHEHUS
¢u3n4yecKkoro MCCIEAOBAaHMA WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSAITENbCTB, M3MEHUBIIMXCS CUTYyalllld, YCTAHOBJCHHBIX OIIHOOK,
BO3HUKILIHUX TPYIHOCTEW;

OLICHMBAaTh COOTBETCTBHE pE3yNbTaTa LI U YCIOBUSAM,;

CTaBUTh ce0sl Ha MECTO JPYroro 4esJoBeKa B XO/€ CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYIOro;



NPU3HABATH CBOE MPABO Ha OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a]1a4 WU
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoH1y o0yuenust B 7 kj1acce npeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

UCTOJb30BaTh  MOHATHS:  (U3MUECKHME UM XUMHYECKHUE  SIBICHMS,
HAOJIIOICHUE, SKCIEPUMEHT, MOJENb, THUIIOTE3a, €AMHMIBI (PU3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKOoe [BI)KEHHE (paBHOMEPHOE,
HEPABHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPUSA, PaBHOAECUCTBYIOIIAS
CUJIa, nedopmanus (ympyras, IJIaCTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

pasznuyarh sBIeHUS (Auddy3us, TEMIOBOE IBUKEHUE YAaCTHI] BEIIECTBA,
pPaBHOMEPHOE  JIBUOKEHHME, HEPABHOMEPHOE  JIBJKEHHME, HMHEpLMS,
B3aUMOJICHCTBHE TE€J, PABHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHON OCBIO
BpalleHus, IMepenaya JaBieHUs TBEPABIMU TelaMH, >KUIKOCTSIMH U
razamy, arMocdepHoe JaBlieHuWEe, IUIaBaHUE Tell, [PEBPAILCHHUS
MEXaHUYECKOM 3HEPruu) MO ONMCAHUIO MX XapPAaKTEPHBIX CBOMCTB W Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE PU3NYECKOE SBICHUE;
pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3NYECKUX  SBJIECHUU B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
OpUMEPHl ABWXKEHUS C Pa3IUUYHBIMU CKOPOCTSMHU B >KMBOM M HEXHBOU
NpUpOAE, ACUCTBUE CHJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIUSAHHE
aTMOC(EpHOro J1aBJIEHUs HA >KMBOW OpraHu3M, IJIJaBaHUE pbIO, pbluard B
TeJle YeJI0BeKa, NPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 33aJauy B yUeOHYIO,
BBIJIEJISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBICHUIA;
OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCIIOIb3YS
busnueckue BeIUYMHBI (Macca, 00BEM, IUIOTHOCTH BEUIECTBA, BpeM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJa YIPYTrOCTH, CUJa TSKECTH, BEC
Tena, CWia TpEeHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYeckas paboTa, MOLIHOCTb, IUIEYO CHIIbI,
MOMEHT CWJbl, KO3(Q(UIMEHT TMOJIE3HOT0 JCHCTBUS MEXaHU3MOB,
KMHETUYECKasi M TOTEHIMAJIbHAsI SHEPrus), MpU OMHCAHUM MPABUIBHO
TPaKkTOBaTh  (PU3MYECKUI  CMBICI  HUCIHOJB3YyEMbIX  BEJIMYUH, HUX
0003HAaYeHUs1 M €IUHULIBI (PU3NYECKUX BEIUYUH, HAXOIHUTHh (POPMYIIbI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIMYUHY C JIPYTUMU BEIMYHMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;



XapaKTEepHU30BaTh CBOMCTBA T, (PU3MYECKUE SIBIEHHS M IPOLECCHI,
UCIIONB3Ys TpaBUjia CIOXEHUsI CUil (BAOJb OJHOM mpsimoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumeza, NpaBUJIO paBHOBEcCHUs pbiyara (0s10Ka),
«30JI0TO€ TPABWJIO» MEXAHHMKH, 3aKOH COXPAHEHUS MEXaHU4YECKOU
SHEPruM, TNpPU OBTOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHa U
3aMMChIBATh €r0 MATEMATUUYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3MUECKUE SABJICHHUS, TIPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUYMHHO--CJIEICTBEHHBIE CBSA3U, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKUX IIAaroB ¢ OMopoil Ha 1-2 M3ydeHHBIX CBOWCTBA (PU3UUECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pematb pacu€THele 3anadyd B |—2 JEHCTBUSA, MCHONb3YS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3NUECKHME BEIUYMHBI: HAa OCHOBE aHaliM3a
YCIIOBHS 33/1a4d 3alHUCHIBATh KPATKOE YCIIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIUYMHBI B (DOPMYJIBI M MPOBOJIUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIsl PEICHUs 3a/1ay, OLEHUBATh PEaTUCTUYHOCTD
MOJIy4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh NpPHU T[OMOIIH
¢u3nYeCcCKuX METO/I0B, B OMMCAHUN UCCIIEI0OBAaHUS BBIIEIATH MPOBEPSIEMOE
npeanonoxenue  (TUIoOTe3’y),  pasinyaTb W MHTEPIPETUPOBATH
MOJIYYEHHBIA pEe3yJbTaT, HAXOIWTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI IO €T'0 pe3yJibTaTaMm;

IOPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SIBICHUW WIH
du3HYecKnX CBOMCTB TEI: (bopMynHpoBaTh IIPOBEPSIEMBIEC
MPEANON0KEHUsA, COOMPATh YCTAHOBKY M3 MPENJI0KEHHOT0 000PY10BaHMS,
3aMMChIBATH XOJ1 OMbITAa U (DOPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSAMBIE U3MEPEHUSI PACCTOSHMS, BPEMEHHU, MAacCChl Tela,
00béMa, CHUJIBI U TEMIEPaTypbl C UCIHOJIH30BAHUEM AaHAJIOTOBBIX U
nu(poBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUs NOPHOOPOB € YYETOM
3aTaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPCHHI;

IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEIMUYUHBI OT
JIpYro € HCIONb30BAHUEM MPSAMBIX HW3MEPEHUN (3aBUCHUMOCTU IIyTH
PaBHOMEPHO JIBMDXKYLIErocs Tejla OT BPEMEHU [JBWXKEHHUS Tela, CHIIbI
TPEHUS CKOJIBKEHHSI OT Beca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHHUS TEII, CUJIIBI
YOPYTOCTU OT YUJIMHEHHsI MPY>KUHBI, BHITAJKUBAIOIIEH CHUJIBI OT 00BbEMA
NOrpy>kKEHHON YacTH Teja M OT IUIOTHOCTH >KHJIKOCTH, €€ HEe3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUN
TUTaBaHUSl TEJ, YCIOBUN paBHOBECHs phluara W OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM Y4e€OHOTO HCCIEAOBaHUSA, COOMpATh YCTAaHOBKY W
BBITIONHITh W3MEPEHUs, CIeaysl MPEeNoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl TMOJYYCHHOH 3aBHCHUMOCTH (U3WYECKUX BEIMYUH B BUJIC
MPENJIOKEHHBIX TAaOMUI[ U TpaduKoB, JeNaTh BBIBOABI MO Pe3yJbTaTam
UCCIIEIOBAHMS;

NPOBONTH KOCBEHHBIC H3MEpEeHHs (PU3MUECKHX BEIWYUH (TUIOTHOCTH
BEIICCTBA JKUAKOCTH W TBEPJAOTO Teja, CUla TPEHHS] CKOJIBKCHHS,
JaBJICHUE  BO3JyXa, BBITAJIKWBAIOIIAs  CWja, JEHCTBYIOMAs  Ha
NOrpyXEHHOE B KHUJAKOCTh Te€IO0, KOA((UIMEHT IMOJE3HOTO JEHCTBUS
NPOCTHIX MEXaHU3MOB), CIEAys NPEUIOKCHHON WHCTPYKIUU: TIpU
BBIMIOJITHEHUN W3MEPEHHI COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBIYHCIIATH 3HAUCHUE NCKOMOW BEJTMYUHBI,

coOI0aTh MpaBuila TEXHUKU 0€30MaCHOCTH MpH paboTe ¢ 1adopaTopHbBIM
000py/10BaHUEM;

yKa3bIBaTh TPUHIUIIBI JACHCTBHSI MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOIIAOIIUECS COCYHbl, Oapomerp,
phIYar, NOJBMKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJI0OCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS HW3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHCAaHUA (B TOM 4YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOJAOIPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, BHICOTOMED, TIOPIITHEBOH HACOC, ApEOMETP), HCIIOIb3Ys 3HAHUS
O CBOHMCTBaxX (PM3UYECKHUX SBICHUN W HEOOXOAMMBIC (DU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHGOPMALMIO O  MpHUMEpax)
NPAaKTHYECKOTO HWCIOIb30BaHUS (DU3MUECKUX 3HAHWH B TOBCETHEBHOU
KU3HM 11 o0ecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ NMpUOopamMu U
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHEHMSI 370POBbS U COOJIIOJACHUS
HOPM 2KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpere;

OCYHLIECTBJISITh OTOOpP HCTOYHMKOB HH(popmanuu B HMHTepHeTe B
COOTBETCTBHH C 3aJaHHBIM MTOUCKOBBIM 3aIPOCOM, HA OCHOBE MMECFOIIIHXCS
3HAHUM U TyTEM CPAaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIJCISTH
uHPOPMAIMIO, KOTOpas SBISAETCS NPOTHUBOPEUYMBON WM MOXET OBITh
HEIOCTOBEPHOM;

UCTIOJIH30BaTh MPH BHITIOJTHEHUH YUEOHBIX 33aJJaHUi HAyYHO--TTOMYJISIPHYIO
auTepaTypy  (pU3MUECKOro coaepiKaHMs, CIPaBOYHbIE  MaTepHAaIbI,
pecypcol cetn MHTEepHET, BIafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeodpazoBaHusi HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMECHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHWUKOB MHPOpMAIH (HU3UIECKOTO COAEPKAHUS, B TOM



yyciie MyOJMYHO JIeNaTh KpaTKUE COOOUIEHUS O pe3yibTaTax MPOEKTOB
WIM Y4E€OHBIX MCCIENOBAaHUW, NpPU HTOM TIPAMOTHO HCIOJIb30BaTh
M3YYCHHBIM TNOHATUHHBIMN amnmapaT Kypca (U3HMKH, CONPOBOXAATh
BBICTYIUICHUE IIPE3CHTALlUEH;

IOpU BBHINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEJOBAHHUMA paclpenensirhb
00s13aHHOCTH B TpyMIe B COOTBETCTBUM C IMOCTABJICHHBIMHU 3aJadyaMu,
CJICIUTH 3a BBINOJIHEHUEM IIJIaHA JCHUCTBUM, aJEKBAaTHO OLCHUBAThb
COOCTBEHHBIH  BKJIAJ B  JCSATENBHOCTb  TPYMIbI,  BBICTpAaUBAaTh
KOMMYHHMKAaTHUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy ooyuenust B 8 kj1acce npeamMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BATh MOHATHUS: MAacca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKECHHE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUA BEIECTBA, KPUCTAIINYECKUE U
aMmop(HbIE TeNa, HACBHIIICHHBI W HEHACBIIMICHHBIM Tap, BJIAXKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSS DHEpPrusi, TEIUIOBOM JBUTATEllb,
AJIEMEHTAPHBIN AJICKTPUYECKUAN 3apsijl, SJIIEKTPUUYECKOE T0JI€, IPOBOJHUKHU
Y TADJICKTPUKH, TIOCTOSHHBIN JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Tervlornepenaya,
TEIUIOBOE€ PABHOBECHE, CMayWBAaHUWE, KAlMJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIIWs, IUIaBJICHUE, KpUCTa/uiM3aius (OTBEpJieBaHUE), KHUIICHHE,
Terionepeaaya (TErIoNpPOBOAHOCT, KOHBEKIIHS, U3IIy4eHuE),
AIEKTPU3ALUS TEJ, B3aUMOJICUCTBUE 3apAJIOB, NEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aMMOJICMICTBUE MAarHUTOB, JCHCTBUE
MarHUTHOT'O TMOJSl HA MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAs UHIIYKI[US)
[0 ONHCAaHUID HWX XAPAKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHHE W3YYCHHBIX (U3UYECKUX  SBJICHUH B
OKpYXaloleM MHpEe, B TOM Yucie (U3MYECKUE SIBIICHUS B TIPUPOJIE:
MOBEPXHOCTHOE HATSHKECHUE U KANWUISIPHBIC SIBICHUS B MPHUPOJE,
KpUCTa/UIbl B mOpupose, uziaydeHue CoiHIA, 3amMep3aHue BOJIOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUISCKUE
ABJICHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiin, Jpedd MoaCOB, POJIb MArHUTHOTO MOJS JJisS KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOJAUTH NMPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBA (MpHU3HAKH) (HU3UYSCKHUX
SIBIICHUIA;

ONMKUCHIBATh U3YUYCHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
(bu3uYecKre BETUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTUsl, KOJTUIECTBO
TEIUIOTHI, yJeJIbHAs TEIUIOEMKOCTh BELIECTBA, yJENbHAsA TEIUIOTa



IUTABJIEHMS], yJEldbHAs TEIJIoTa NapooOpa3oBaHMs, ylAedbHAas TEIIoTa
CrOpaHHUsl TOIUIMBA, KOA((UIMEHT TMONE3HOro JACHCTBUS TEIUIOBOM
MalIuHbl, OTHOCHUTENIbHAs BJIAXKHOCTb BO3AYyXa, JJIEKTPUUYECKHUH 3apsj,
CWJIa TOKa, JJIEKTPUYECKOE HAIIPSKEHUE, CONPOTHUBIICHHE ITPOBOJHUKA,
YAEIbHOE  CONPOTUBIEHUE  BEIIECTBa, paborTa M MOIIHOCTh
ANEKTPUYECKOrO0  TOKAa), TNpPHU ONHMCAHUM TPABMWIBHO  TPAKTOBATh
(¢u3nYeCKUil CMBICT MCHOJB3YEMBIX BEJIUYMH, O0O3HAUEHUS U EOUHMIIbI
¢u3nyecKux BEIWYUH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYHMHY C JPYrUMH BEIMYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapakTepu3oBaTb CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO--KHHETUYECKOH TEOpUU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3UIUU MOoJed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsjia, 3akoH OMa JJ1s yJacTKa IenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHUs DSHEPrUM, IIPpU OTOM  J1aBaTh
CJIOBECHYI0 ()OpPMYJIMPOBKY 3aKOHa M 3allUChIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSICHATH (PU3UYECKHUE TMPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTEPa: BBISABIIAThH
NPUYUHHO-CIIEICTBEHHbBIE CBSI3U, CTPOUTh OOBICHEHUE U3 1—2 JTIOTHYECKUX
1aroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (DM3MUECKHUX SIBICHUM,
(bu3MUeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THelEe 3aJadyd B 2-3 JEHCTBUSA, MCIONB3YS 3aKOHBl U
(GopMynbl, CBA3BIBatOUIME (PU3NUYECKHE BEIMYMHBI: HA OCHOBE aHalW3a
YCIIOBHSI 3a/layd 3allUChIBaTh KPATKOE YCIIOBUE, BBISBISTH HEIOCTATOK
JaHHBIX JUISl pELIeHMs] 3aJaud, BBIOMPATh 3aKOHBI U (OPMYJIBL,
HeoOXOoAuMble il €€ pelleHUs, NPOBOAUTh pPAacu€Thl U CpPaBHUBATH
NOJTy4YEeHHOE 3HaYeHUE (PU3UIECKON BETMUMHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXKHO pPEMIUTh NIpH MOMOUIU
(¢u3nYecKuX METOJI0B, MCIIOJIb3Yys OMNMCAHHUE HCCIIEOBAHMS, BBLACIATH
IIPOBEPAEMOE NPEAINOIOKEHNE, OLEHUBAaTh IPABWIBHOCTH IOPSAKA
MIPOBENICHUS UCCIIEA0BaHUs, 1€aTh BHIBOBL;

NPOBOJUTH OMBITHI O HAOMIOAECHUIO (PU3NYECKUX SIBICHUU WIH
(¢u3nyecKux CBOWCTB TeN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT ero oobéMa, TeMIiepaTypbl, CKOPOCTU MpPOLEcca OCThIBAHUS U
HarpeBaHusl TMPU M3IYUYCHHH OT I[BETa H3JIydarolle (Torjomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJbI OT TEMIEPATYPhl HKUIAKOCTH U
wion@aau €€ IOBEPXHOCTH, JJIEKTpHU3alus Tel U B3aUMOJCUCTBHUE
NEKTPUYECKUX  3aps/ioB, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yaJIM3allisl MArHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MarHMTHOT'O TOJii HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMYyJIHpPOBATH
MPOBEPSAEMbIC MPEANON0KEHHS, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO
000pyOBaHMs, OMMUCHIBATH XOJT OMBITA U (DOPMYIUPOBATH BHIBOIHI;
BBITIOJIHATh ~ MPSMBbIE  U3MEPEHUS  TeMIepaTypbl, OTHOCUTEIbHOMU
BJI&JKHOCTU BO3JyXa, CWJIbl TOKA, HAIpPSIKEHUS C MCHOJIb30BAHUEM
aHAJIOTOBBIX TPHUOOPOB M JATYMKOB (DM3MUECKUX BEIIUYWH, CPABHUBATH
pe3yabTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COJIFOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BETUYUHBI OT
IpYyrol C  HWCIOJb30BAaHUEM  TNPSMBIX  HU3MEpPEHUW  (3aBUCUMOCTH
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIOHIAAU IONEPEYHOrO
CEUEHUS U yJIeIbHOTO COMPOTUBJICHHUSI BEIIECTBA MPOBOAHUKA, CUIIBI TOKA,
UIYIIETO0 uepe3 IMPOBOJAHUK, OT HANpsHKEHUsT Ha TMPOBOJHUKE,
UCCIIENOBAHUE IIOCJIEAOBATENIBHOTO M  MAPAJUICNIBHOTO COEIMHEHUN
MIPOBOJHUKOB): TUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITIOJHATh W3MEPEHUs, CJeAys MPeII0KeHHOMY IJIaHy, (PUKCUPOBATh
pe3yabTaThl TOJYYEHHON 3aBUCUMOCTH B BHJE TaOauIl U TpaduKos,
JienaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEA0BaHNUS,

MPOBOJUTh KOCBEHHBIE W3MEpeHUs (u3ndeckux BenuunH (yaelbHas
TEMIOEMKOCTh ~ BEILECTBA, COMPOTUBIEHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHUs, COOUpATh
AKCHEPUMEHTAIBbHYIO YCTAHOBKY, CIENys MPEIJIOKEHHON MHCTPYKUUU, U
BBIYUCIISITh 3HAYCHUE BEJIMUUHBIL;

coOMI0aTh MpaBuiia TEXHUKU 0€30MacCHOCTH MpH paboTe ¢ 1adopaTopHbIM
000pyAOBaHUEM;

XapaKTepu30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX omucaHusi (B TOM 4YHUCIIE:
CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJIbTMETP, CUETUMK DJIEKTPUUYECKONM DSHEPTUH, 3IEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HArPEBATEIBHBIC AIEKTPOIIPUOOPHI (IPUMEPHI), HIEKTPUUECKHE
MpEeAOXPAHUTENH, STIEKTPOMArHUT, SJIEKTPOJBUTaTeb MOCTOSHHOTO TOKA),
UCIIONB3Yys 3HAHUS O CBOMCTBaX (PU3MUYECKUX SIBJICHUN M HEOOXOIUMBbIC
buznyueckne 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA MU HM3MEPUTEIbHbIC
npuboOpbl MO CXeMaM M CXEMaTUYHBIM pUCYHKaM  (KUIAKOCTHBIN
TEPMOMETP, TEPMOC, TCHUXPOMETP, TUTPOMETP, JABUraTeIb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTaT), COCTABJISATh CXEMBbI JJIEKTPUUECKHUX



Henen ¢ MnocjaeAoBaTeNbHbIM U MapajlleIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycJI0BHbIE 0003HAUYECHHSI DJIEMEHTOB AJIEKTPUUECKHUX LIETIEH;
NPUBOAUThL  MNpUMEpPbl  (HaxoAUTh  HWHPOPMAIMIO O  MOpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KHU3HU A1 oOecriedeHusi 0€30MacHOCTH MPHU OOpalieHnH ¢ MpuOopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHsSI 3J0POBbS M COOJIOACHUS
HOPM 3KOJIOTMYECKOT0 MOBEAECHUS B OKPYKAIOIIEH CpeLE;

OCYIIECTBJISITh TOUCK HMHPOpMANuud (PU3NYECKOTO COJEpKaHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUW W IYTEM CpaBHEHUSA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJACNATH  HH(POPMAILIUIO, KOTOpas
SBJISIETCS MPOTUBOPEUYUBOM WIIM MOXKET ObITh HEOCTOBEPHOI;
UCTIOJIb30BaTh MPH BHIOJHEHUHN YUE€OHBIX 3a/laHUil HaAYyYHO--TIOMYJISPHYIO
IUTEpaTypy (PU3NYECKOro COAEp)KaHUS, CHOPABOYHBIE MaTEpHAJIbI,
pecypcel cetu MIHTepHeT, BlaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(DOpMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpaTKHE YCTHBIE COOOIICHMS,
o006mass uHOpMALMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpPKAaHMS, B TOM 4YHUCJIE MMYOJIMYHO TPEJCTaBIATh pE3YIbTaThl
IIPOEKTHOW WJIM MCCIIENOBATEIBCKON NEATEIbHOCTH, IPU 3TOM I'PAMOTHO
WCTIOJIb30BaTh M3YYEHHBIM TIOHATHUIHBIA ammapat Kypca (Qusukwy,
COIMPOBOXK/IaTh BHICTYIVICHHUE MPE3CHTALINEH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN (DU3MUECKUX
IPOLIECCOB PACTPEAETATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMHU 3a/1a4aMU, CJIEIUThH 3a BBINOJIHEHUEM IUIAHA JEUCTBHUI U
KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OLIEHMBaTh COOCTBEHHBIM BKJIaJ B
JEATENbHOCTD TPYNIbI, BEICTPAaUBAaTh KOMMYHHUKAaTUBHOE B3aMMOJIEHCTBHUE,
MPOSBIISISI TOTOBHOCTD pa3pemniarb KOH(QIUKTHI.

K xonity o0yuenust B 9 kjiacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TMOHSTHUS: CHCTeMa OTcuéra, MaTepualibHas TOuKa,
TPACKTOPHUSI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO JBIKCHHS, JehopMarivs
(ympyrasi, mjacTtauyeckasl), TpPEHHUE, EHTPOCTPEMUTEIILHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTHU, a0COMIOTHO TBEPAOE TEO,
HEHTP TsDKECTU TBEPJOro Tella, paBHOBECHE, MEXaHUUECKUE KOoueOaHus U
BOJIHBI, 3BYK, WH(PA3BYK H YJIbTPAa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JaJbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUs U TOIJIOLICHUs, ajibda-, OeTa- U raMmma-u3IydeHus,
W30TOIbI, SI/ICPHAS DHEPTETHKA;



pasznuyarh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHENHOE
JBIYKEHUE, PaBHOYCKOPEHHOE MPSIMOJMHEWHOE JBUKEHUE, CBOOOJHOE
najieHue Tell, pABHOMEPHOE JIBUXKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE
TeJ, peaKTUBHOE JABI)KEHHE, KoyueOaTelbHOEe ABM)KEHUE (3aTyXarollue U
BBIHY/ICHHbIE KOJI€OaHMs), PE30HAHC, BOJHOBOE IBM)KCHHE, OTPaKCHUE
3ByKa, NPSIMOJMHEWHOE pacnpOoCTpaHEHUE, OTPAXKEHUE U TNPETOMIICHHE
CBETa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEN0oro cBeTa B
CHeKTp M CIOXEHHE CHEKTpaJbHBIX LBETOB, JHUCIIEPCUS  CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOr0 CIIEKTpa
U3Ty4YEeHHs) TI0 OTMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBJICHUE;

pacrmo3HaBaTh MPOSBICHHE M3YyYEHHBIX (U3MUYECKUX  SBICHUI B
OKpyXaroleM Mupe (B TOM 4YHucie (PU3NYECKHE SBICHHS B NPUPOJIE:
NPUIUBBI U OTJIUBBI, IBIKEeHUE TuiaHeT COTHEYHOH CUCTEMBI, PEaKTHBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB JKMBOTHBIMH,
3eMJICTPSCEHUE, CEUCMUYECKHE BOJHBI, I[yHAaMH, 3XO0, I[BeTa Tell,
ONTUYECKHE SIBICHUS B MPHUPOAE, OMOJIOrMYECKOE AEWCTBHE BUAMMOTIO,
yIbTPa(UONIETOBOrO W PEHTTEHOBCKOI'O HW3JIYYEHHM, €CTECTBEHHbIN
panivoOaKTUBHBIA (POH, KOCMHMYECKHE JY4M, PaJUOAKTUBHOE W3JIy4ECHUE
OPUPOJIHBIX MMHEPAJIOB, [EHCTBHE pPAJMOAKTHUBHBIX HW3JyYeHUH Ha
OpraHu3M YeJOBEKa), NPHU ATOM IMEPEBOAUTH MPAKTUYECKYIO 3a/Jady B
y4eOHY10, BBIACNATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKK) (DUUUECKUX
SIBIICHU;

OIKCHIBATh M3yYEHHBIC CBOMCTBA T M (PU3NUECKUE SIBICHUS, UCIIOIb3YS
¢usnyeckue BETWYMHBI (CpeHSSI W MTHOBEHHAs CKOPOCTh Tela MpHU
HEpPaBHOMEPHOM JBMKEHHM, YCKOPEHHE, INEpEMEIECHUE, MyTh, YIJOBas
CKOpOCTb, CHUJIa TpPEHUS, CWIa YIOPYTOCTH, CHJIa TSKECTH, YCKOPEHUE
CBOOOJHOrO TMAJEeHUsl, BEC Tela, HUMIYJIbC TEIa, HWMILYJIbC CHUJIBL,
MexaHu4eckass padoTa M MOIIHOCTb, MOTEHLMANIbHAs SHEpPrus Tea,
HNOJHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLUANbHASI HEPTUs CKaTou
OpYXUHBI, KHHETHYECKas HHEprus, IOJHAas MEXaHW4YecKas >SHEeprus,
NEepHOJ U YacToTa KoyieOaHUH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEIOMIIEHUS CPE/Ibl), IPU OMHCAHUU
NPaBUJIBHO TPAaKTOBATh (PU3MYECKUN CMBICI HCIOJIb3YEMBIX BEJIWYHH,
00O3HaYeHUs! M EIUHUIIBI (PU3NUYECKUX BEITUYMH, HAXOIHUTh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PM3UYECKYIO BENMYMHY C JAPYTUMHU BEIUYUHAMU,
CTPOHTH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYHH;
XapaKkTepu3oBaTh CBOMICTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCTIOJb3Ysl 3aKOH COXpPAHEHUS HEPIHH, 3aKOH BCEMHPHOTO TATOTEHMS,



OPUHLUIT CYMEPHO3UINH CHUJI, TPUHIUI OTHOCHTENbHOCTH [amumies,
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHHUS HMITYJIbCa, 3aKOHBI OTPAXXEHUS U
NPETOMJICHUS CBETa, 3aKOHBI COXPaHEHHsI 3apsSA0BOTO U MAacCCOBOTO YHUCEN
OpU SJCPHBIX pPEAKIUSIX, MPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA ¥ 3aIHIChIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TIPOIIECCHl M CBOWMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyallui NMPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISABIIATH
MPUYUHHO--CIICJICTBEHHbIE  CBS3M, CTPOUTh OOBsACHeHHEe u3 2-3
JIOTUUECKHX IIAroB C OMOpOW Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUECKUX
SIBIICHUH, PU3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

pewmaTth pacy€THple 3ajaud  (OMMparolMecss Ha cucteMy u3 2-3
YPaBHEHUI), UCIIONIb3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (HU3HUECKUE
BEIMUMHBI: HA OCHOBE aHAIM3a YCIIOBHUS 3a/Jayd 3alHChIBaTh KPAaTKOE
yCIIOBHUE, BBISBIATH HEAOCTAIONIME WM U30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE JJISl PELICHUs], IPOBOAUTH Pacu€Thl U
OLIEHUBATh PEATMCTUYHOCTh IMOJYYEHHOI'O0 3HAueHus (pusnueckomn
BETMYUHBIL

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEHINTh MPU TOMOIIH
¢u3nYecKuX METOJI0B, HCIIOJIb3Yys OMNHCAHHUE HCCIIEOBAHMS, BBIACIATH
IpOBEPsIEMOE  TMPEANOIO0KEHUE, OICHUBATh MPABWIBHOCTh IOPSJIKA
NPOBEJCHHUSI  HWCCIEAOBAaHUA, JeNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUH U OTIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUH WIH
(u3nYecKuX CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKoHa
COXpaHEHHUsl PHEPrHH, 3aBHUCHUMOCTh TEeproja KoieOaHUN MpPYKHMHHOTO
MasiTHUKA OT MAacChl Ipy3a M KECTKOCTU MPYKHUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MaJIbIX KOJIEOaHUH, MPSMOJIMHENHOE pacIpOCTpaHEHUE CBETA,
pa3ioxeHne Oenoro CBeTa B CIEKTP, U3YYCHHE CBOMCTB M300paKeHHs B
IUIOCKOM 3€pKajie W CBOWMCTB HW300paXeHHsI TMpeaMeTa B COOMparomien
JUH3€, HAOMIOJEHHE CIUIOIIHBIX W JIMHEHUYaThIX CHEKTPOB H3JIYUYCHHUS):
CaMOCTOSITEJIbHO ~ COOMpaTh YCTAHOBKY W3 W30BITOYHOTO Habopa
o0opynoBaHUS, OMHCHIBaTH XOA  OMNbITA U  €ro  Pe3yJbTaThl,
(bopMyIIUpOBaTh BHIBOJIBL;

IPOBOJNUTH MPU HEOOXOAMMOCTH CEPUI0 MPSIMBIX M3MEPEHUH, onpenenss
cpeaHee 3HAUYCHHE H3MepsAeMoil BenuyuHbl ((POKYCHOE paccTOsHUE
coOuparouiell JuH3bl), OOOCHOBBIBaTH BBIOOp cmoco0a U3MEpeHus
(M3MEepUTENBHOTO MPUOOpPA);

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (U3MYECKHUX BEIMYMH C
UCIIOJIb30BAaHUEM TNPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb NMYTH OT BPEMEHU



P PaBHOYCKOPEHHOM [BH)KEHHHM O€3 HauyaJbHOM CKOPOCTH, Nepuoia
KOoJIeOaHMl MaTeMaTHU4ecKOro MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yrjla MaJeHus U yrja MNpeloMJIeHUs OT yria
NaJCHus1): IUIaHUPOBATh HCCJIEOBaHUE, CaMOCTOSTEIbHO COOMpaTh
YCTaHOBKY, (PUKCHpOBaTh pE3yNbTaThbl MOJYYEHHOM 3aBHCHMOCTH
(bU3UYECKNX BEIWYUH B BUJE TAOMUIl M rpadUKOB, JIeJIaTh BBIBOJILI IO
pe3yJpTaTaM MCCIIeI0BaHuUs;

IPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpenHsis
CKOPOCTh M YCKOPEHHE Teja IpU PABHOYCKOPEHHOM JIBH)KCHMH,
YCKOpEHHE CBOOOJHOTO MaJieHUs, XECTKOCTh MPY>KUHBI, KOADPUIMEHT
TPEHUs CKOJBXKEHUS, MEXaHMuYeckas paboTa M MOIIHOCTh, 4acToTa MU
nepuoJ KoieOaHWid MaTeMaTHYeCKOro W MPYKUHHOIO MAasTHHUKOB,
ONTHYECKass Ccujila CcoOWparomed JIMH3bI, PaAUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpATh SKCHEPUMEHTAIbHYIO YCTAHOBKY M
BBIMOJHATh U3MEPEHMS, CIEeNys NPEUI0KEHHON WHCTPYKLMH, BBIYUCIATH
3HaYCHHE BEJIMYMHBI U aHAIM3UPOBATH MOJIYUEHHBIE PE3YNIbTATHI C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUI;

coOII0aTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000OpyI0BaHUEM;

pa3iauyaTh OCHOBHBIE TIPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJEIEH:
MaTepHallbHasl TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb AaTroMa, HYKJIOHHas
MOJI€JIb ATOMHOTIO Spa;

XapaKTepU30BaTh MPHUHIMIBI JEUCTBUS HM3YUYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HAa HX ONucaHud (B TOM YHUCIE:
CHMJIOMETP, JATYMKHU IIOJIO’KEHUS, PACCTOSHUS U YCKOPEHHs, PpaKera,
9XOJIOT, OYKHM, MEpUCKOIll, (¢oTroanmnapaT, ONTHUYECKHE CBETOBOJBI,
CHEKTPOCKOMN, JO3UMETpP, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBJIEHUH M  HEOOXOAuMbIE  (PU3UUYECKHE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOIECCOB
IpU pEUIEHUU Y4eOHO--NPAKTHUYECKUX 3a7ay, ONTHYECKHE CXEMbl IS
HOCTPOEHUS N300paKeHU B IIIOCKOM 3epKajie U coOuparomien J1H3e;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  HHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (U3MYECKUX 3HAHUN B IIOBCEIHEBHOM
KU3HU JUIsl o0ecrieueHrs: 0€30MacHOCTH NP O0pallleHuH ¢ NpubopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pPOBbS U COOJNIO/IEHUS
HOPM 3KOJIOTMYECKOT0 TOBEAECHUS B OKPY’KaIOILEH CpeEE;



OCYIIECTBJISITh MOMCK HHPOpMaUUd (QU3NYECKOrO0 COAEpKAHHUS B
WNHuTepHeTe, caMOCTOATENBHO (hOPMYIUPYS MOUMCKOBBIN 3aMpOC, HAXOIUTh
NyTH OINpEAeSeHUs IOCTOBEPHOCTH MOJYy4eHHONW MH(OpMAIMU Ha OCHOBE
MMEIOIIUXCS 3HAHUH U JOIOJHUTEIbHBIX NUCTOYHUKOB;

UCTIOJIb30BaTh MPH BHIOJTHEHUH YUE€OHBIX 33a/laHUN HAyYHO--TIOMYJISPHYIO
JUTEpaTypy (PU3NYECKOro COAEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypcel cetn MHTEpHET, BiiageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHus HH(POpPMAITUY U3 OHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOILIEHUS HA OCHOBE
uH(pOpMAIlU W3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOrO COJEpKaHMS,
nyOIMYHO HPEJCTABIATh PE3YJIbTAaThl IPOEKTHON WM UCCIIE10BATENbCKON
JNEATENIbHOCTH, IIPU  OTOM TPAaMOTHO  HCHOJIB30BaTh  M3yYEHHBIN
NOHATUHHBIM anmapaT M3ydyaeMoro pasjena (U3HKA U CONPOBOXKAATh
BBICTYIJICHUE TMpE3eHTalell ¢ y4€ToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecrBo yacos DJIEKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Konrpoabusie | IIpakTHyeckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pa3nea 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKOLIEr0o MUPa
bubmuorexa [IOK
1.1 ®duzurkKa - HayKa 0O ojie 2
i Hay TpupoZL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 DOU3NYECKUE BEITUYHNHBI 2 1
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIH METO/T TTIO3HAHUS 2 1 bubmorexa OK
' i A https://m.edsoo.ru/7f416194
Htoro mo pazneny 6
Pa3nea 2. [lepBoHayajibHbIe CBeJeHHS O CTPOEHUM BellecTBa
bu6mmoreka [IOK
2.1 CtpoeHue BemecTra 1
TPOCHIE BEMECTD hitps://m.edsoo.ru/7f416194
29 JIBU>KEeHUE U B3aUMOJICHCTBUE YACTHII ) | bu6mmorexa [IOK
' BellleCTBa https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 Ar 2
PETATHHE COCTORHIA pettectsa https:/m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHne u B3auMo/eiicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXAMITICCIOT ABIDRCHHC https:/m.edsoo.ru/7f416194
3.2 HNuepuums, macca, IIIOTHOCTh 4 1 bubnmoreka [JOK




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

bu6nmmoreka [IOK

. .B 14 2
3.3 Crna. Brget cun https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, JKMIKOCTEH U ra3oB
41 JNaBnenue. Ilepenaua naBiaeHus: TBEPABIMU 3 bubnmoreka [JOK
' TEIaMU, JKUJIKOCTSIMH M razaMu https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2
Jlarerue KAIKOCTH > https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
4.3 ATMOChepHOS AaBICHHE 6 https:/m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha TOTPYXKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3pnen S. Pabora u MOIHOCTB. DHeprust
bu6mmoreka [IOK
1 P 1
> 300Ta H MOWIHOCTE 3 https://m.edsoo.ru/7f416194
bubmuorexa [IOK
2 I1 1
> POCTHE MEXaHHSMH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexarmeckas SHEpria 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12




8 KUIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM nudpoBbIie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Pa3nea 1. TemioBble siBJIeHUA
but6mmoreka [IOK
1.1 i
Crpocnue 1 cBoiiCTBa BemecTsa 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka LIOK
1.2 T 21 1
CIUIOBBIC HPOTECCRI > https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Paznen 2. DiiekTpuyeckne U MArHUTHBIE SIBJIEHUS
21 DIIEeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 | bubnuotexa [JOK
' U UX B3aUMOJENCTBUE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.2 I1 i i 20 1 7
OCTOSHIBII SICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2. M 1 1.
3 ATHHUTHBIC ABJICHUA 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 2 4
JICKTPOMATHHTHAA MHAYKIIA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 3 14.5




9 KVIIACC

KoandecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3aeioB M TEM nudpoBbIe
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Pa3nea 1. Mexanuueckue siBJeHUS
11 MexaHH4eCcKOe IBIMKEHNE U CIIOCOOBI €I0 10 | but6mmoreka [IOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BsaumMmonelicTBue Ten 20 1 3
g https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHEBI cOXpaHe 10 3
KOHBI COXpaHCHUA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. MexannyecKkue KoJ1e0aHnus U BOJTHBI
but6mmoreka [IOK
2.1 MexaHndecKkue KOJIeOaHns 7 3
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 MexaHn4uecKre BO .3 8 1 3
XAHIHCCIHE BOHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3jen 3. DiieKTpOMarHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE TOJIE U 6 ’ bu6mmoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI paCIPOCTPAHECHHUSI CBETA 6 2 bu6mmoreka [JOK




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

but6mmoreka [IOK
4.2
JIMH3BI U ONITHYECKUE MPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4, P 2
3 asJokeHue OesIoro cBeTa B CIIEKTP 3 hitps://m.cdsoo.rw/7f41ada6
Hroro no pazneny 15
Paznen 5. KBanToBble siBJIeHUA
but6mmoreka [IOK
1 " 4 1
5 CIyCKaHWE U TOTJIONICHUE CBETa AaTOMOM hitps://m.cdsoo.rw/7f4lada6
but6mmoreka [JOK
32 CTpoenHe aToMHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>3 FlnepHsie peaki ’ ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paspnea 6. [loBTopuTebHO-0000 a0 MOAY 1B
6.1 [ToBTOpeHME M 0000IIEHNE CONCPIKAHUS 9 ’ bubmuorexa [IOK
' Kypca ¢usuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27







IHOYPOYHOE INIAHUPOBAHUE

7 KIIACC
Konu4yecrBo yacos DJIEeKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypesI
| ®usuka — HayKa O PUPOJE. 1
SIBnenus npupoabl
2 Du3NYECKUE ABICHUSA 1
3 PuznyecKue BEIUYUHBI U UX |
U3MEpeHue
VYpok-uccnenosanue "N3mepenue
4 TEMIIepaTyphl IPHU MOMOIIH | |
KUJKOCTHOTO TEPMOMETPA U JaTUHUKa
TeMIlepaTypsl"”
Meroasl Hay4HOTO ITO3HAHMSL.
5 Onucanue GpU3NUECKUX SBICHUH C 1 brbmrorexa LIOK
. https://m.edsoo.ru/ff09f72a
MIOMOIIBIO MOJIeNEn
VYpok-uccnenosanue "[Ipoepka
6 TUMNOTE3BI: JATBHOCTh MOJETA MIAPUKA, | 1
MYILIEHHOTO0 TOPU30HTAIBHO, TEM
Oosblie, YeM 0oJIbllIe BhICOTA ITycKa"
Ctpoenue BemecTBa. ONbITHI,
7 JOKAa3LIBAIOIUE JUCKPETHOE 1 bubmorexa LHOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEILIECTBA
8 JIBr>KeHHE YacTHIl BEIIeCTBA 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a013e




ypOK—I/ICCJIeILOBaHI/IC «OIBITHI 1O

9 HaO0JII0/ICHUIO TEIUIOBOTO PACHIMPEHUS
ra3oB»
10 ArperaTHbl€ COCTOSIHUSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
1 Bozbl. O0001IeHNE IO pa3aeny bubnmoreka [JOK
«ITepBoHayanbHbIE CBECHHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEILIECTBA»
MexaHn4ecKoe IBUKEHHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmmorexa [IOK
https://m.edsoo.ru/ff0a05c6
JBUYKEHUE
bubmuorexa [IOK
13 CropocTs. Eqummitet cxopocTn https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHU IBMKEHUS bubamorera OK
https://m.edsoo.ru/ff0a0ae4
15 Wnepuus. Macca — mepa bubmmorexa [IOK
WHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. PacueT Macchl but6mmoreka [JOK
1 o0beMa Tena 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabota «OnpeneneHue
IJIOTHOCTH TBEPAOTO TEJa»
18 Pemenue 3agad no reme "[L1OTHOCTH bu6mmoreka [IOK
BemecTna” https://m.edsoo.ru/ff0al23c
Cua Kak xapakTepuCTHKA
19 B3aumojeiicteus ten. Cuia
ynpyroctu. 3akoH ['yka
20 JlaGopatopHas pabora «/3yuenue

3aBUCHMOCTHU PACTAXKCHUA




(nedopmariyin) mpyKUHBI OT
MIPUIIOKEHHOM CHITBD»

21 [[“IBnenue TsroTenus. Cuia TSHXKECTH
CBsi3b MEX]1y CHIION TSKECTH U

22 maccoil Tena. Bec tena. Pemenue bubmorexa OK

e ' | https://m.edsoo.ru/ff0al778
3a1a4 no teme "Cra TsHKecTh

73 Cuiia TsSDKeCTH Ha APYTHX IIaHeTax. bubnnoreka [JOK
DU3NYECKUE XapAKTEPUCTUKH IUIAHET https://m.edsoo.ru/ff0al1502

bu6nunorexa LIOK

24 H3mepenune cui. JIlnHamMmomer

P A P https://m.edsoo.ru/ff0al8cc
but6mmoreka [JOK

25 Bec tena. HeBecomocTs

https://m.edsoo.ru/ff0al778
Clio)keHue IBYX CHJI, HalpaBJICHHBIX
26 110 OJTHOM 1T Hi,/[t)f/'l ’ bubmorexa OK
. p ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHIT

7 Pemrenue 3agad mo reme
"PaBnoneiicTByromas cuin"

)3 Cuia Tpenus u e€ Buapl. TpeHue B bubnuorexa [IOK
IpUPOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3yueHue
3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIBKEHUS OT CHJIbI IaBJICHUS U bubmorexa OK

A https://m.edsoo.ru/ffO0alcc8
XapakTepa CONpUKaCarOLIUXCs
MOBEPXHOCTEM»

30 Pemenue 3agau Ha onpeneeHue
PaBHOAECUCTBYIOIIEN CHJIBI

31 Pemenue 3agau no remam: «Bec bubmuorexa [IOK

tenay, «I'paduueckoe n3o0paxeHue

https://m.edsoo.ru/ff0alde0




cum», «Cunbl», «PaBHOACHCTBYIOITAs
CHII»

KonTtponsHas pabota mo temam:
«MexaHn4eckoe ABIKEeHUe», «Macca,

32 ILIOTHOCTBY, «Bec Tema,
«I"padmyeckoe N300paKCHHUE CHIT»,
«Cre»y
13 JHasnenne. CriocoObl yMEHBIIICHUS 1 bu6mmoteka [IOK
YBEJIUYECHHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHnwue raza. 3aBUCUMOCTb
34 aBJIeHUd raza oT 00bLéMa bubmmorexa [OK
g : https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaya naBneHust TBEPABIMHA
35 TenI;MH JKUIKOCTSIMU U fa38.MI/I Bubmaorexa IIOK
» HHA ) https://m.edsoo.ru/ff0a25b0
3akoH Ilackansa
36 JlaBieHue B )KUIKOCTH U rase, bu6nunorexa [IOK
BbI3BAaHHOE JEUCTBUEM CWJIBI TAKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3ama4 no teme «JlapneHue B bu6mmoreka [IOK
SKUIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 CooO0marouecs coc
HIATOIHCEA COCY BT https://m.edso0.ru/ff0a2970
39 T'unpasnnueckuii mpecc bubnnorexa [OK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopiiHeBoi
JKUJIKOCTHBII HacOC
A1 ATmocdepa 3eMiIu U IPUIUHBL € bu6nuorexa [IOK
CYILIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5Sa
42 Bec Bo3ayxa. ATmochepHoe bubmuorexa [IOK




JaBJICHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenune atMOchepHOTO TaBICHHUSL.

bubnuorexa LIOK

43 Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EPHOTO
44 JABJICHUS OT BBICOTHI HaJl YPOBHEM bubmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-aneponn. AtmochepHoe bubnnoreka [JOK
JIaBJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o reme "
AtmocdepHoe naBieHue"
JlelicTBUE KUJIKOCTH U Ta3a HA
47 MIOTPY’KEHHOE B HUX TEJIO. bubmmorera OK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopatopHas pabota «Onpenenenue
43 BBITAJIKUBAIOIIEH CHIIBI, bubnuorexa LIOK
JEHCTBYIOLIEN Ha TEJIO, IIOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUKOCTB)»
JlaGopatopHas paboTa 1o Teme
49 «HccnenoBanne 3aBUCHIMOCTH Beca bu6nunorexa LIOK
TeJa B BOJAE OT 00bEMA MOTpyKEHHON https://m.edsoo.ru/ff0a3514
B KUJIKOCTh YaCTH TEJa»
bu6nuorexa LIOK
>0 Tnapatne Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabota
51 "KoHcTpyupoBaHue apeomeTpa Win
KOHCTPYMPOBAHHE JIOJAKU U
onpeJieNeHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amay no remam: «[lnaBanue bu6nmorexa LIOK




cynoB. Bo3nyxomnaBanuey,
«/laBneHue TBEpABIX TE, )KUAKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

Konrtponsnas pabota o teme

53 «/laBreHue TBepabIX TEN, JKUIKOCTEN

Y Ta30B»
bu6mmoreka [IOK

>4 Mexaritieckas padota https://m.edsoo.ru/ff0a3f82

bu6nuorexa LIOK

>3 MonmsocTs. Exuuuitgt MomHocT! https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenoanue "Pacuér

56 MOIIIHOCTH, pa3BUBaeMOM Npu 1
noabEMe 1o JectHuie"

57 [IpocTeie Mexanu3Msbl. Peryar.

PaBHOBecue cuit Ha pbryare
Peryaru B TexHuke, ObITY U IPUPOJIE.

58 JlaboparopHas paboTa 0.5 bubnnoreka [IOK
«HMccnenoBanue ycioBHii paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3agau no reme «Y cioBus bubmuorexa [IOK
paBHOBECHS phIyara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro neicTBust
MexaHu3Ma. Jlabopartopnas pabora

60 . 0.5
«3mepenue KIIJ HakinoHHOM
IIJIOCKOCTH»

61 Pemenue 3ama4 mo reme "Pabora, bubmuorexa [IOK
moiHocTh, KITT" https://m.edsoo.ru/ff0a4c48

62 MexaHudeckasi SHEprusi. bubnnoreka [JOK




Kunetnueckas u moTeHIuanbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

bubmuorexa [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 110 TEME
"IKCEPUMEHTAIBHOE OTPEICIICHUE
W3MEHEHUS KHHETUIECKON 1
MIOTEHIMAIBbHOW dJHEPIUU NPH
CKATBbIBAHUH TE€JIa TIO HAKJIOHHOU
MJI0CKOCTH"

65

Kontposnbnas padoTa 1o teme
«PaboTta 1 MOIIHOCTh. DHEPTUS»

66

PesepBHelit ypok. Pabota ¢ Tekctamu
no TeMe "MexaHnueckoe ABMKeHue"

bubmmoreka [JOK
https://m.edsoo.ru/ff0adee6

67

Pesepsublit ypok. Paborta ¢ Tekctamu
o Teme "JlaBnenue TBEPABIX TEII,
SKUIKOCTEHN U ra3oB"

but6moreka [IOK
https://m.edsoo.ru/ffOadffe

68

PesepBHelit ypok. Pabota ¢ Tekctamu
o teMe "Padora. MoOLIHOCTE.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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8 KUIACC

KonuyecrBo yacos DJIEeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero U3yuyeHusi  oOpa3oBaTeibHbIE
padoTbI padoTbI
pecypcsl
OCHOBHBIE MOJIOKEHHSI MOJIEKYIISIPHO-
. bubmuorexka [IOK
1 KWHETUYECKOW TEOPUHN Y UX OTBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmMep aTOMOB U MOJIEKYII 1
3 Mogenu TBEPIOTO, JKUIKOTO U 1 bubmuorexa [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOHCTB TBEPIOTO,
4 AKHJIKOTO U ra3000pa3HOro COCTOSTHUIM 1
BEILECTBA Ha OCHOBE TOJIOKEHUI
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH
5 Kpucrammmueckue n aMmop(HbIe TeTa 1 bubamorexa [HOK
p p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanWUISIPHOCTb. | bubnnorexa [IOK
[ToBepxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacuIMpeHne U cKaTue 1 bubamorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEPATYpPhI CO
8 CKOPOCTBIO TETUIOBOT'O JIBHYKEHUS 1
YacTUIL
9 Buytpennsis sneprusi. CriocoOst | bub6mmorexa [IOK
W3MEHEHHUs BHYTPEHHEHN SHEPIrUun https://m.edsoo.ru/ff0a5c60
10 Buael remionepenaun 1 bubnmnorexa [JOK




https://m.edsoo.ru/ff0a6412

VYpok-koudpepennus "IIpakTnueckoe
HCTOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuorexa [IOK

11
BELLIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuorexa [IOK
TEIIOEMKOCTH https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OanaHca. bu6mmoteka [IOK
TennooOMeH U TemI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHas pabota

14 "UccnenoBaHue sIBICHUS bubnuorexa [IOK
Ter1000MeHa pHU CMENIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiuer BObI"
Pacuer konuuecTBa TEIUIOTHI,

15 HEO0OXOMMOTO JJIsl HAarpeBaHus Teja
Y BBIICIISIEMOTO UM TIPH OXJIAKICHUN

16 JlaboparopHas padota "Onpenenenue bubnnoreka [IOK
yZIeJIbHOM TEII0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeJbHas TEIoTa bubnuorexa [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5Sa
[InaBienue u oTBEpACBaHUE

18 KPUCTAJUTMYECKUX I;en VY nenbHas bubamorera OK

P de https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlaboparopHas pabota "Onpeznenenue bubnmnoreka [JOK
yIEIbHOM TEIUIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [Napoo6pazoBaHue U KOHJEHCALUS. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenune. Y nenpHas Temiora bubmmoreka [JOK




napooOpa3oBaHus U KOHICHCAIINH.
3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS
OT aTMOC(EPHOTO JAaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEJIbHOM BIAXKHOCTHU BO311yXa"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHne
BJIJKHOCTH BO3yXa

24

[TpuHIMITEI paOOTHI TEIIOBBIX
nsuratesneit. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHus

25

KII TennoBoro naBuratens.
TerutoBble IBUTATENH U 3aIIATA
OKpY>Karolle cpeabl

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHHUsI U MPEeBPALCHHUS
SHEPTHH B TETUIOBBIX MPOIIECCax

27

[TonroroBka Kk KOHTPOIBHOU paboTe
no TeMme "TenaoBbie ABICHUS.
M3MeHeHue arperaTHbIX COCTOSTHUM
BeniecTna"

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

28

KonTponbHast pabora 1o teme
"TeruioBele aBicHUA. U3MeHeHnE
arperaTHbIX COCTOSIHUM BeniecTra"

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

Dnexkrpusauus tei. [[Ba poaa
AJIEKTPUUYECKUX 3aPSI0B

30

Ypok-uccnenoBanue "IneKTpusanusa
TEJ UHAYKIUEW U IPH
CONPUKOCHOBEHUHU"




BiaumopeticTBue 3apPsAKCHHBIX TCII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
1 HarmpsisxeHHOCTB 3JIEKTPUYECKOTO bu6nuorexa [IOK
noss. [IpuHnun cynepnosunuu https://m.edsoo.ru/ff0a8a0a
IEKTPUYECKUX TTOJIEH
Hocurenu anexTpuueckux 3apsiioB.
33 OnemeHTapHbIi 3apsag. CTpoeHue
aToMa
34 [IpoBOIHUKYN U TUAIEKTPUKU. 3aKOH bubmuorexa [IOK
COXPAaHEHUs IIEKTPUUECKOT0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha npUMEHEHUE bubnnorexka [IOK
CBOMCTB JJICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUH TOK, YCIOBUS €T0
36 cymectBoBaHusi. IcTOUHUKH bubmorexa OK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JIefcTBHA DIIEKTPUYECKOTIO TOKA bubamorera OK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoBanue "JleiicTBre
38 3JIEKTPUYECKOTO MOJI Ha MPOBOIHUKHU 1
U TUDJIEKTPUKA"
39 DNEeKTpUYECKU TOK B METAIUIAX, bubnnorexa [IOK
JKUJKOCTSX M ra3zax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKas Lelb U €€ COCTaBHbIE
4acTu
Cuna Toka. Jlaboparophnas pabota
bu6nunorexa LIOK
41 "N3MepeHue U perylInpoBaHue CUIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DneKTpUUecKoe HalpsKEHHE.
BoasT™metp. JTabopaTtopHas pabora

bubnunorexa LIOK

42 "N3MepeHne u peryanpoBaHue 05 https://m.edsoo.ru/ff0a%14
HanpspkeHus"

43 CornpoTuBieHHE MPOBOIHUKA. bubmuorexka [IOK
Y nenpHOe COMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTta "3aBUCUMOCTh

44 3JIEKTPUYECKOTO0 CONPOTUBIICHUS 1 bu6mmoteka [IOK
IPOBOJIHUKA OT €r'0 JUIMHBL, IUIOIa 1 https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEUEHUs1 U MaTepuana"
3aBUCHUMOCTb CUJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 11 yyacTka bubamorexa [HOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopatopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH CHJIEI

46 TOKa, UIYIIEro Yepe3 Pe3ucTop, OT 1 Brbmorexa LIOK

https://m.edsoo.ru/ff0aa04e

COTNPOTHUBIICHUS PE3UCTOPA U
HaIpsLKEHUs Ha pe3ucrope”

A7 [locnenoBarenbHOE U apaIIEIBHOE
COEIMHEHUS IIPOBOJHUKOB
JlaboparopHuas pabota "TIpoBepka

43 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN IIPU | bubnnorexa [IOK
MOCJIEAOBATEIILHOM COEIUHEHNUU JIBYX https://m.edsoo.ru/ff0aaas58
pe3uctopon"
JlabopaTtopHas pabota "IIpoBepka

49 IIpaBUJIa JJIsl CUIIbI TOKA IIpU | bubnumoreka LIOK

napaieIbHOM COeIMHEHUH
pe3uctopon"

https://m.edsoo.ru/ff0aadle




Pemenue 3amau Ha IIPUMCHCHUC

50 3akoHa OMa JU1g pas3iIndHoro Bubmorexa IIOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOIHUKOB
51 PaGoTta 1 MOIITHOCTB AJIEKTPUIECKOTO bu6mmoteka [IOK
ToKa. 3akoH J[>xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "Onpenenenue
52 a00TBI ¥ MOIITHOCTH DJIEKTPUUECKOTO bubnmorexa [OK
pabol R https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUECKHe 1ENu U MOTPeOuTeNn
53 DJIEKTPUUECKOH DHEPTUH B OBIT bubmorexa LHOK
P P Y https://m.edso0.ru/ff0ab660
Kopotkoe 3ambikanne
[TonroroBka Kk KOHTPOILHOU paboTEe
o TeMe "DIeKTpUIECKUE 3aPsabL.
54 3apsKeHHbBIE T:Ea U UX ’ bubmnorexa [OK
p . . https://m.edsoo.ru/ff0abd2c
B3aumopeicTeus. [1ocTOSHHBIN
ANIEKTPUYECKHUI TOK"
Konrponsnas pabota o teme
"DnexTpuueckue 3apsbl.
55 3apspKeHHBIE TENa U UX bubmmorexa LHOK
p . . https://m.edsoo.ru/ff0abea8
B3aumoeiicteus. [TocTOSHHBIN
AJEKTPUICCKUNA TOK"
56 ITocTostHHBIE MATHUTEI, UX
B3aUMOENCTBHUE
57 Ypok-uccnenopanue "Nzyuenune bubnmnoreka [JOK
OJIE€H MOCTOSSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHoe 1101e
bu6nunorexa LIOK
58 3eMIId U ero 3HadeHue I >KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OmneiT OpcTena. MarautHoe nosie
AJIEKTPUIECKOTO TOKa MarHuTHoe
T10JI€ KaTYIIKH C TOKOM

bubnmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHue 31eKTPOMarHiToB B
texHuke. JlaboparopHas pabota
"N3yueHue n1eicTBUSI MAarHUTHOTO
TIOJIs1 HA TIPOBOJAHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOac74a

61

DneKTpoABUTaTENb IOCTOSIHHOTO
Toka. Mcnosb3zoBanue
ANEKTPOABUTaTENCH B TEXHUUECKUX
yCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopaTtopHas pabota
"KoHcTpyupoBaHue 1 U3ydeHue
pabOThI PIEKTPOABUTATEIS "

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ac86¢

62

Oneitel @apases. 3aKoH
3JIEKTPOMArHUTHOW WHIYKITHH.
[IpaBuno Jlenna

63

DnextporeHepatop. Crocoos
MOJIYYEHUS JIEKTPUUECKOI SHEPTUU.
DJIEKTPOCTAHIIMM Ha
B0306HOBH${€MBIX NCTOYHHUKAX
SHEPruun

64

[lonroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "DJIEKTPUYECKHUE U
MarduTHbBIE SBICHUS"

65

KonrtponsHas pabota mo teme
"DJIeKTpUUECKUE U MAarHUTHbBIC
siBIeHUS"

bu6nunorexa LIOK
https://m.edsoo.ru/ffO0acb14

66

PesepsHbIit ypok. Paborta ¢ Tekctamu

bu6nmoreka [IOK




o teme "TemnoBele aBaeHUd"

https://m.edsoo.ru/ff0accSe

Pesepsubrit ypok. Pabora ¢ Tekctamu

67 flo Teme "HOCT?ﬂHHfIﬁ I E;Ifs?;;?:;(sigrouzfmacdw
JJIEKTPUYECKUN TOK
68 PezepBHblil ypok. Pabota ¢ Tekctamu |
1o Teme "MarHuTHsble siBIeHus"
OBILIEE KOJIMYECTBO YACOB I10 63 145

[NPOI'PAMME




9 KVIIACC

KoanuectBo yacos JJIeKTPOHHbIE
°
J:/n Tema ypoka Bcero Kontpoarueie | Tpakruyeckue i[:;:eﬂl/lﬂ ]:g[?;zzl;];fenbﬂble
padoTbI padoTbI pecypeb

| MexaHnueckoe OBMKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcueta. OTHOCUTEILHOCTD | bubmuotexa [JOK
MEXaHUYECKOTO ABUKEHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE | bu6mmoreka [JOK
JOBW)KCHHUC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nBxkeHue. CpelHss U MTHOBEHHAas 1
CKOPOCTh

5 [IpsiMorHeHOe paBHOYCKOPEHHOE | bubnuorexa LIOK
JIBJKECHHE. Y CKOpEHHe https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHENHOTO

6 PAaBHOYCKOPEHHOT'O JIBH>KECHHUSI. 1
I'paduk ckopoctr
JlabopaTtopnast pa6ota "Onpenenenne

7 YCKOpEHHS Tena npu | | bu6mmoreka [IOK
PaBHOYCKOPEHHOM JIBUXEHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

g CBoOoguoe nagenue teir. OnbIT |
lanunes

9 PaBHOMEpHOE ABUXKEHUE 110 | bu6muoreka [IOK

OKPY’KHOCTH. Hepuon H 9aCToTa

https://m.edsoo.ru/ffO0ael76




oOpamenus. JIuneiHas u yriaosas
CKOpOCTH

10 LleHTpOCTpEMHUTEBHOE YCKOPEHHE
1 Ilepssriit 3akoH HeroToHa. Bexrop bu6nuorexa [IOK
CUIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HetoToHa. bu6nmoreka [IOK
PaBHOgelicTBYIOIIASA crta https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. bu6mmoreka [IOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ac982
14 Pemenne 3a1a4 Ha npuMeHEHNE bu6nmnoreka [IOK
3aKkoHOB HeroTOHA https://m.edsoo.ru/ff0aeb6e
15 Crna ynpyroctu. 3akon I'yka ngs?;r?::;sifrou}:maecﬂ
16 Pemenune 3anay no teme «Cuna
YOPYTOCTHY
17 Jlaboparopnas pabota «Onpenenenue bu6muoreka [IOK
JKECTKOCTH IPYKUHBD» https://m.edsoo.ru/ff0aee28
bubmuotexa [JOK
18 CHra Tperis https://m.edsoc])_.[ru/fanf738
19 Pemenue 3agau mo teme «Cua bubmuotexa [JOK
TPEHUD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas pabota "Onpenenenue bu6mmoreka [JOK
kod(uImeHTa TpeHU CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3agau mo reMme "3aKOHEBI
21 Hrrotona. Cuna ynpyroctu. Cuna bubmmorera [IOK
" https://m.edsoo.ru/ffO0afb8e
TpPEeHHUS
2 Cwta TSDKECTH Y 3aKOH BCEMHUPHOTO bubmuorexa [IOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




naacHus

VYpok-koHpepenus "J{BrmkeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cuctema). ['anmaktuku"
Pewenne 3agau no reme "Cuia
24 TSYKECTU U 3aKOH BCEMUPHOTO Bubmmoreia LIOK
; P https://m.edsoo.ru/ff0afSf8
TATOTCHUS

)5 IlepBas kocMHU4ecKast CKOPOCTb. bu6nuorexa [IOK
HesecoMocTtb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUabHOM TOUKH.

26 AOGCOIIOTHO TBEPI0E TEIIO. bu6mmoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOM OCBIO BPALLICHUS

27 MowmenT cuinsl. LlenTp Tsxectu

)3 Pemenue 3agau mo teme "MoMeHT bu6mmoreka [IOK
cuibl. LleHTp TsxecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOU paboTe 1Mo

29 TeMe "MeXaHUUECKOE JBKEHUE bubmmorexa [OK

. .\ ' https://m.edsoo.ru/ff0b0408
BzaumonelictBue Ten
KonTtponsHast paboTa 1o teme
30 "MexaHUYeCKO€E IBIKEHUE bubmmorexa IIOK
N | ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten
Nmnynbce Tena. Umnynbe cuibl. 3akoH
31 COXpaHEHHUs UMITYJIbCa. YIIPYIroe U bubmmorexa [IOK
P Y o pyr https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoJICHCTBUE

0 Pemenue 3ama4d no teme "3akoH but6mmoreka [IOK
COXpaHEHUs uMItyJsibca" https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepenius "PeaktuBHoe




JBUJKEHUE B IPUPOJIE U TEXHUKE"

34 Mexanuveckas paboTa U MOIITHOCTb bubmmorexa OK
https://m.edsoo.ru/ffOb0a84
35 PabGota cuibl TSHKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopaTtopHast pabota «OnpeneneHue
36 paboThI CUJIBI TPEHUS ITPU
PaBHOMEPHOM JBUKCHUH TeJIa 10
TOPU30HTAIBHON TOBEPXHOCTU»
37 CBsi3b DHEPTUM U PabOTHI.
[ToTeHnmanbHas SHEPrust
13 Kunernueckas sneprus. Teopema o bu6mmoreka [IOK
KMHETUYECKOU DHEPruu https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUsl SHEPTUHU B
MEXaHHKe
40 JlaboparopHas pabota «3yuenune bu6mmoreka [JOK
3aKOHA COXPAaHEHUs SHEPTU) https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE IBMIKEHUE U €TI0 bubmuoreka [JOK
XapakTEpUCTUKHA https://m.edsoo.ru/ffOb1858
4 3aTyxaromue KojaeoaHusl. bu6mmoreka [IOK
Bremnyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20{0
43 MaremaTuyecKkui U Npy>KUHHBIN
MasTHUKU
Ypok-uccienoBanne «3aBUCUMOCTh
44 neproa KoJeOaHuid OT KECTKOCTH bubmmorexa [IOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl rpy3an
45 [IpeBpalenue sHepruu Npu

MeXaHHYECKUX KOJIEOaHUSIX




46

JlaGopatopHas padota «OmnpeneneHne
4acTOThI U Iepuojia KojebaHuit
NPYKUHHOTO MasiTHAKa»

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

47

JlaboparopHnas pabota «IIpoBepka
HE3aBUCHUMOCTH TIEpUOJIa KOJIeOaHH
rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Tpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoiHbl. CBOKWCTBA
MeXaHU4eCcKuX BOJIH. [IpogosibHbIE 1
MIOIIEPEYHBIE BOJHBI

Bbub6moreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koubpepennus "MexaHndeckue
BOJIHBI B TBEPIOM TEJIE.
CelicMuueckye BOJIHEI"

50

51

3Byk. Pacnipoctpanenue u oTpakeHue
3ByKa

Ypok-uccienosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3BYKa OT
YacTOTHI"

52

I'pOMKOCTb 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koH(pepeHus "YIpTpa3ByK U
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo
TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue Koyie0auusa 1 BOJIHEI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponsHas pabota 1o teme
"3aKoHbI cOXpaHeHus. MexaHn4ecKkue
KoJieOaHUs U BOJIHBI"




SHCKTpOMaFHI/ITHoe IIoJIC.

bubmunoreka [JOK

56
DJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpoxk-konpepenuus "kana
53 AIEKTPOMArHUTHBIX BOJIH. bu6mmoreka [JOK
Hcnonb30BaHnEe 3JI€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJII COTOBOI cBsI3n"
VYpoxk-uccnenosanue "M3yuenne
59 CBIZ)ﬁCTB JJIEK OMaFHI/ITHyI:IIX BOJIH C bubmmorexa [IOK
P " https://m.edsoo.ru/ffOb2c6e
MTOMOIIIBIO MOOHMJITBHOTO TeedoHa
Pemenue 3a1au Ha onpeneneHue
60 YacTOTHI U JAJIMHBI AIEKTPOMarHUTHOM
BOJIHBI
DJeKTpOMAarduTHas IIPUPOIa CBETA.
61 Cko OI():TB cBeTa Bomr{)oé)ble CBOMCTBaA bubmmorexa [OK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsaMonuneitnoe
62 aCIIPOCTPaHEHUE CBETA. 3aTMEHUS bubmorexa HOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Counnna u JIyHbl
3aKOH OTpa)KeHUsI CBeTa. 3epKaa.
63 Pemenne 3a1a4 Ha npUMeHEHHE bubmmorexa HOK
P hitps://m.edsoo.ru/ff0b38c4
3aKOHA OTPaXKCHHsI CBETa
64 [Tpenomnenue cera. 3aKoH bu6mmoreka [JOK
[PETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEeHHEE OTpa’KEHUE CBETA.
65 Hcnons3oBanue MOJHOIO BHYTPEHHETO bubmmorexa LIOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpaXKeHHS B ONTHUYECKUX CBETOBOAAX
66 JlabopaTtophnast padota "HcciaenoBanue




3aBUCHUMOCTH yTJIa NPCIIOMIICHHUA

CBC€TOBOI'O JIy4da OT yTIJla IIaJCHUA Ha
"

rpaHuLe "BO3YX-CTEKIIO

VYpoxk-kondepenuus "VcnonbpzoBanue

67 MOJIHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"
but6mmoreka [IOK
68 JIunzel. OnTudeckas cuiia JUH3bI hitps:/m.edsoo. ru/fOb3E2e
. bubmuorexa [IOK
69 [ocTpoenne nzo0pakeHu B IMH3aX hitps:/m.cdsoo.ru/fi0bdd4a
JlabopaTtopHas pabora "OnpeneieHue
70 q)OKnyorE paCSTOﬂHI/IS[ u OIj'ITPIHGCKOfI Bubnrorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJTBI cCOOMparoIeit JTMH3HI"
71 Ypok-koHpepeHmus "OnTudeckue bubnuotexa [JOK
JMH30BBIEC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
but6mmoreka [IOK
72 ['a3 xak ontuyeckas cucrema. 3peHue hitps://m.cdsoo.ru/fOb4684
73 Ypok-koHnpepenmus "JlegexTs
3penus. Kak coxpanurts 3penue"
PasnosxeHue 6emoro cBeta B CIIEKTP.
74 OmeiTel HeroTona. CrioxeHnne bubmuorexa [IOK
CIIEKTpaJbHBIX IBETOB. [[ucnepcus https://m.edsoo.ru/ff0cOf4c
CBETa
JlabopaTtopnas pa6oTa "OMBITHI 11O
pa3IoKEeHUI0 OEJIoro CBeTa B CIIEKTP U
but6mmoreka [IOK
75 BOCIIPHUSITHIO 1IBETA MPEIMETOB MIPH UX

HaOJII0ICHNH Yepe3 LIBETOBbIE
bunpTph"

https://m.edsoo.ru/ffOcOe2a




Ypok-nipaktukym "BonHoBbIE

76 CBOICTBA CBETA: JUCIIEPCHS,
uHTepepeHys u audpaxaus”
77 Omneitel Pe3epdopaa u mnanerapHas bu6mmoreka [IOK
MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
HcnyckaHue U NOTJIONIEHUE CBETa
79 atomoM. KBautel. JInneluaTteie bubmmorexa OK
’ ’ https://m.edsoo.ru/ff0c144c
CIIEKTPbI
20 VYpoxk-npaktukym "Habmonenue bu6mmoreka [JOK
CIIEKTPOB UCITYyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoaxkTBHOCTB U €€ BUIBI bubmorexa LOK
A A https://m.edsoo.ru/ff0c1672
20 Crpoenune atoMHoOrO siapa. Hyknonnas bubmmorexa [IOK
MOJCIb https://m.edsoo.ru/ffOc18ac
23 PaanoaktrBHBIE TpEBpAILICHHUS. bu6mmoreka [JOK
MzoTomnbl https://m.edsoo.ru/ffOclal4
84 Pemenue 3aga4 no teme: bubmuoreka [JOK
"PagnoakTuBHBIE TPEBpaALICHUS " https://m.edsoo.ru/ffOc1b4a
85 [lepuon momypacnana
Ypok-koHpepenuus "PagnoakTuBHbIC
86 I/Iiz'l eHI/IS(II) Bpn Hpojie, MEUILIMHE Bubmmorera [IOK
v | PHPOAE, MEAHIIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHbie peakuuu. 3aKOHBI
87 cox paHeHII;I 3apsI0BOTO U MAaCCOBOTO bubmmorexa [IOK
p P https://m.edsoo.ru/ffOc1c58
qucen
28 DHeprus CBsI3u aTOMHBIX siaep. CBs3b bu6nmoreka [IOK

MAacCChbI U DHEPrun

https://m.edsoo.ru/ffOcld7a




&9

Pewenue 3amau no reme "SnepHeie
peakuun"

90

Peaknuu cuHTe3a U AeneHUS saEp.
Hctounuku 3ueprun ConHua v 3BE3]1

bubmuorexa [JOK
https://m.edsoo.ru/ffOc1e88

91

VYpoxk-koHpepenuus "Anepuas
sHepreTuka. JlercTBus
PaaruOaKTUBHBIX I/I3.]'IyLICHI/II\/’I Ha )KUBbIC
OpraHu3msI"

92

[ToaroroBka Kk KOHTPOIBHOU paboTE MO
TeMe "DJIEeKTPOMAarHUTHOE MOJIe.
DJIEKTPOMarHUTHBIE BOJIHBI.
KBanrosrle siBieHus"

Bbub6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHas pabota 1o teme
"JIEeKTPOMarHuTHOE IOJIE.
DIIEKTPOMAarHUTHBIE BOJIHBI.
KBanrtoBbie siBeHUS"

94

[ToBTOpenwue, o6o0IIeHNE.
JlaGopaTopHbie pabOoTHI IO Kypcy
"B3zaumoneicrtsue tea"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 00001eHue. Pemenue
pacueTHBIX U Ka4eCTBEHHBIX 3a7[a4 110
teme "TeroBbie mpouecch”

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o6mmenue. Perenne
pacyeTHBIX M KaYeCTBEHHBIX 33/1a4 I10
teme "KII/] TermoBeIx aBUTaTEmeH"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[loBTopenue, o6o0eHue. Pemenne
pacuyeTHBIX M KaUECTBEHHBIX 3a/1a4 110
teme "KII/] anexTpoycTtaHOBOK"

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpenue, 06001IIEHUE.

but6mmoreka [IOK
8 JIab 0 1 1
? A0OpATOPHBIC PABOTRL MO KyPCY https://m.edsoo.ru/ff0c2¢c52
"CseToBbI€e sABiIEHUA"
[ToBTropenue, o6o0menue. Padora ¢
99 TEKCTAMH II0 TeME "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpPaHCHHS B MEXaHHUKE
[ToBTOpenue, 00ob61meHue. Padota ¢
100 Texcramu 1o teMe "Kosebanusa u 1 brbmorera [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHNE. PaboTa ¢
101 TekcTamH 110 TeMe "CBeTOBEIE 1 buomorera [JOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[loBTopenue, o6o0uenue. Padora c
102 TekcTamu 110 TeMe "KBanrosas u 1
snepHas pusuka"
OBLIEE KOJIMYECTBO YACOB I10 102 7

[NPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AxuionepHoe o0111ecTBO
«M3narenbetBo «IIpocBenieHue

» dusuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AkumoHepHoe 0011IeCTBO
«M3marensctBo «lIpocBemenue»

» Gusuka, 9 knacc/ Iepsimkun .M., I'yrauk E.M., UBanos A.W., IlerpoBa

M.A., Axunonepnoe obectBo «M3natenbctBo «lIpocBemienne»

METOANYECKHME MATEPHAJIbBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

http://seninvg07.narod.ru/004_fiz_prez_s

https://reshu-ege-oge.com/

https://vpr-sdamgia.ru/sample-page/

OUITN

http://skiv.instrao.ru/bank-zadaniy/
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