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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJOXXEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuérom (henepaibHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yuedHoro npeamera «dusukay.

CopepxaHue mnporpaMmbl MO (U3MKEe HampaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTU OOYYaroUIMXCsi M OPTraHU3alUI0 H3YyYeHUS
¢u3nKN Ha NeATENbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4YUTBIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeaMmera B peanusauuu TtpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJbTaTaM O00yUEHHUs, a TaKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET paclpeeneHrne yueOHOro Marepuana
1o rojaM o0yuyeHus (1o Kjiaccam), MpeayiaraeT NPUMEPHYIO MOCIE10BATEIbHOCTD
U3YyYEHHUsl TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUS IMPEIMETHOIO COJEP)KaHUA U
yuéTe BO3paCTHBIX OCOOCHHOCTEH 00Yy4arOmUXCsl.

[Iporpamma mo ¢u3uke pa3zpadoTaHa € LEIbIO OKa3aHHUAd METOIUYECKOU
MOMOIIY YYUTENIO B CO3[JaHUU paboyeil mporpaMMbl O y4eOHOMY MPEIMETY.

®usrka ABISIETCS  CUCTEMOOOpa3yIIIUM JUIsl  €CTeCTBEHHO-HAy4YHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PM3UUYECKUE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB
U SBICHUM, W3ydyaeMbIX XHUMHUEW, OHOJIOrHMEd, acCTpOHOMHEN U (PU3HUECKON
reorpaguedi, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa,
npenocTaBisieT Haubojiee sICHble O0pa3lbl NPUMEHEHUS HAaydyHOro MeEToja
NO3HAHUs, TO €CTh CIIOCO0a MOIYYEHHS JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa w3 TIaBHBIX 33724 (PU3MUECKOTrO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU U
UHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢Qusukum Ha 0a30BOM ypOBHE MPEAINONAracT OBJIAJCHHE
CIEIYIOIIMMU KOMIIETEHTHOCTAMH, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTbD:

e HAYYHO OOBSCHSATH SIBJICHMUS,

e OILICHUBATh U MOHUMATh OCOOCHHOCTU HAYYHOI'O UCCIIEIOBAHMS;

e HHTEPOPETHPOBATH  JIaHHbBIE M  MCIOJb30BaTh  HAY4YHbIE
JI0KA3aTeIbCTBA JIJIsl IOJTYYE€HUS BHIBOJIOB.

Henmn wu3yueHns (PU3NKK Ha YypOBHE OCHOBHOI'O 0OINEro oOpa3oBaHUS
ompenenensl B Kouunenmuu npemnomaBanus ydeOHoro mpeamera «Dusmka» B
oOpa3oBaTeibHBIX oOpraHuzanmsx Poccuiickoit ®Denepauuu, pean3yrOMMX
OCHOBHBIE  00111€00pa30BaTElIbHbIE MPOTPAMMBbI, YTBEPKIAEHHON peElIeHUEM



Konnernn Munucrepcrsa npocsenienus Poccuiickoit @enepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).
Henu nzyyeHus: pu3nKu:

npuoOpeTeHre HHTEepeca M CTPEeMJICHHMsS OOy4aloUMXcs K HayyHOMY
U3YYCHUIO TMPUPOABI, PA3BUTHUE HUX HHTEIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pPa3BUTHE MPEACTABICHUN 0 HAYYHOM METOjI€ MO3HAHUA U (OPMUPOBAHNUE
UCCIIEJIOBATEIBCKOTO OTHOLIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;
(bopMHpOBaHME HAYYHOIO MHUPOBO33PEHUS KakK pe3yjbTaTa HW3Y4YEHUs
OCHOB CTPOEHMSI MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEACTABICHUM O POiu (U3UKUA ISl Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOT Ui,

pa3BUTHE  TMpPEACTaBIEHUHA O  BO3MOXHBIX  cdepax  Oyayuen
npo¢eCCUOHATILHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, TTOATOTOBKA K
JanbHeieMy 00y4eHH!IO B 3TOM HAMpaBIICHUH.

JlocTikenue STUX Tenedl mporpamMmbl 10 (U3MKE HAa YPOBHE OCHOBHOTO
o0111ero o0Opa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.:

npuoOpeTeHre 3HAHUM O JIUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKHMX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSX

NpuOOpETEHNE YMEHUI ONMUCHIBATh U OOBACHITH (U3UUYECKUE SIBICHUS C
MCII0JIb30BaHUEM TOJTYyUYCHHBIX 3HAHUM;

OCBOEHHE METOJOB pEIICHHS NPOCTEMINNX pPAcYETHBIX 3aJad ¢
UCII0JIb30BaHUEM buznyecKux MOJIETICH, TBOPUYECKHUX u
MPAKTUKO-OPUCHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIE SIBICHUS U BBIIIOIHSTH OIBITHI,
nabopaTopHble  pabOTBl M OKCIEPUMEHTAIbHBIC HWCCIEAOBAHUS  C
UCII0JIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHUE MPUEMOB paboOThl ¢ MHpoOpMaluend (PU3NUEeCKOro CoaepKaHus,
BKJIIOYAsi THPOPMALIMIO O COBPEMEHHBIX JTOCTUKEHUSAX (PU3UKHU, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHUE NHPOPMAIIHH;

3HAKOMCTBO €O cpepamu npodeccroHaTbHON NESITENbHOCTH, CBI3aHHBIMU
C (U3MKOW, W COBPEMCHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIKEHUAX (HU3NUIECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpasoBaHus oTBoauTcs 238 4acoB: B 7 Kilacce — 68 4yacoB (2 4aca B HeZIeN0), B 8
Kkiacce — 68 yacoB (2 yaca B Henenwo), B 9 kinacce — 102 yaca (3 yaca B HEZEIO).

[Ipennaraemsiii B mporpamMmMe no Gpu3MKe MnepedyeHb JadbopaTopHbBIX padoT U
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BIOOP IPOBEACHMUS



7a00paTOpHBIX PabOT U OMBITOB € YYETOM HMHAMBUIYATbHBIX OCOOEHHOCTEN
00y4Yarommxcsl, CIUcKa IKCIEPUMEHTAIbHBIX 3aJlaHUM, MpeasiaraéMblX B paMKax
OCHOBHOTI'0 FOCYJJapCTBEHHOT'0 3K3aMeHa 1o (HU3HUKE.



COJEPXAHME OBYYEHUA
7 KIIACC

Paznen 1. ®usuka v €€ posib B IO3HAHUM OKPY KAIOUIEr0 MUpPA.

®usuka — Hayka o mnpupone. SABneHus npupoabl. PHU3NYECKUE SBICHUA:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckne BenuuuHbL. M3mepenue Qusnyueckux BenuduH. Duznyeckue
npubopsl. [Torpemnocts n3mepenuit. MexayHapoaHasi cuCTeMa eIMHUIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4aloT MPHUPOAY.
EcTecTBeHHO-Hay4YHBId METOJ] MO3HAaHWA: HAOJOJIEHHUE, IMMOCTAHOBKA HAYYHOIO
BOMPOCA, BBIIBYKEHUE TMIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, O0BSICHEHHE
HabmogaemMoro sipneHus. Onucanue GU3NUecKux sIBICHUN ¢ TOMOIIBIO MOJIENIEH.

Hemoncmpauuu.

1. MexaHHMuecKre, TEIUIOBBIE, JJEKTPUYECKHWE, MArHUTHbBIE, CBETOBbIC

SIBJICHUSI.
2. ®usnueckue mpPUOOPHI U MPOIEAypa MPSIMBIX WU3MEPEHHUN aHAJIOTOBBIM H
U(GpPOBBIM MPUOOPOM.
Jlabopamopnsie padbomost u onvimot.
1. OmpeneneHue 1EHBI IEJIEHUS ITKAIbl U3MEPUTEITHLHOTO TIPUOOpAa.
2. M3mepeHue paccToOAHUM.
3. H3mepenue o0bEMa XUIKOCTH U TBEPIOTO TEa.
4. OnpezneneHue pa3MepoB MAJIbIX TEIL.
5. M3Mepenue temmeparypbl IPUA MOMOIIM XUJIKOCTHOIO TEPMOMETpaA U
JaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue wmccienoBaHus MO MPOBEPKE TMIIOTE3bI: JAIBHOCThH MOJETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIILHO, TEM OOJibllle, YeM OOJIbIlle BHICOTA
IyCKa.

Pa3zneun 2. IlepBoHayasibHbIe CBe/IeHNsI 0 CTPOEHHH BelllecTBA.

CrpoeHne BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mmepbl. OIBITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxenue yactul BemecTBa. CBsA3b CKOPOCTH JBM)KEHHS YacTUL[ C
Temrieparypoil. bpoyHoBckoe aBuwxkenue, nuddysus. BzanmosaelicTBue dvacTuil
BEIECTBA: IPUTSKEHHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAJUIMYECKUX) Tel. B3auMocCBs3b MEXIYy CBOMCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHMSIX M MX aTOMHO-MOJEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpayuu.

1. HaGmroneHne OpOyHOBCKOTO JIBHIKEHHS.



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

Jlabopamopnwie padbomost u onvimot.

1. OneHka JuaMerpa aroMa METOAOM psAloB (C  HMCIOJIb30BAHUEM

dotorpaduii).
2. OnbITH 10 HAOJIIOICHUIO TEMIOBOI'O PACIIMPEHHUS ra30B.
3. OmbITH 0 OOHAPYKEHUIO TEUCTBUS CHJI MOJICKYJIIPHOTO TIPUTSKCHHSL.
Paznea 3. /IBuskeHue U B3auMo/ieiicTBHeE TeJl.
Mexanuueckoe ABWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPH HEPAaBHOMEPHOM ABHKEHMHM. Pacuér nmytu u
BPEMEHHU JIBUOKEHUSL.
SlBnenne wHepuuU. 3aKOH HMHEpUUH. B3auMoaencTBHE Ten Kak NMpUYMHA
U3MEHEHUS CKOPOCTHM JBWXEHHMS Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InmoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIE
00BnEMa BeIecTna.
Cwia kak XapakTepucTHKa B3auMOAeUCTBHs Ten. Chila ynpyrocTd M 3aKOH
I'yka. 3mMepeHue cuiibl ¢ MOMONIBI0 AUHAMOMETpA. SIBJICHUE TATOTEHUS U CUJIa
TsokecTd. Cuiia TSHKeCTH Ha Apyrux riaHerax. Bec tena. Hesecomocts. CnoxxeHue
CWJI, HAMpPaBJICHHBIX MO OJHOM mpsiMoi. PaBHOmelcTBytomas cuil. Cuiia TpeHwusl.
TpeHue CKOJIbKEHUs U TPEHUE TTOKOs. TpeHue B MpUpojie U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHne MexaHM4ecKoro JBMKEHHUS Tea.
2. M3mepeHne CKOPOCTH NPAMOIMHENHOTO JBHKECHMUS.
3. HaOGnronenue siBieHUs UHEPLIUH.
4. HaGmroneHve u3aMeHEeHUs! CKOPOCTHU MPHU B3aUMOJECHCTBUU TEN.
5. CpaBHeHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CnoykeHue Cul, HapPaBJIEHHBIX 110 OJHON IPSIMOM.
Jlabopamopnuie padbomost u onvimel.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOrO JABMKEHHUS (IIApUKA B )KUAKOCTH,
MOJIETTH DJIEKTPUUYECKOT'0 aBTOMOOMIIS M TaK J1ajiee).

2. OmpezeneHne CpelHE CKOPOCTH CKOJNBXKEHHsS OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsbKeHus (medopmarumn)
NPY>KUHBI OT IPUIOKEHHOU CHUJIBI.

5. OnbIThl, JEMOHCTPUPYIONIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHUSI OT
BECa TEJa U XapaKTepa COMPUKACAIOIINXCS OBEPXHOCTEM.

Pasznen 4. JlaBjieHne TBEPABIX TeJl, dKMIAKOCTE U ra3oB.



Janenune. CriocoObl yMEHbBIIEHHS U YBEIUYEHUs JaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT 00bEéma, Temmeparypsl. llepenaua naBieHuUs
TBEPIABIMU TEJIAMM, KXUAKOCTAMM W ra3amu. 3akoH llackans. [IHeBMaTruueckue
MallliHbl. 3aBUCUMOCTb JaBJICHHS >KUJIKOCTH OT TIiayOuHbl. ['mapocrarnyeckuii
napajokc. Coobmaromiuecst cocyasl. ['uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnn u armocepHoe AamieHue. [IpuuuHbl cyliecTBOBaHUS
BO3AyIIHON 00onouku 3emnu. OnbliT Toppuuemnu. M3mepenue atmocdepHoOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(HEPHOro JIaBJIEHUsS OT BHICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 175 U3MepeHus aTMOCc(HepHOTo JTaBICHHUS.

JlericTBrE )XKUAKOCTU U ra3a Ha MOrpyKEHHOE B HUX TeJ0. BrITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnasanue Ten. BozgyxonnaBanue.

Hemoncmpayuu.
3aBHCHMOCTB JAABJIECHUS ra3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHUs KUAKOCTHIO U FA30M.

Coobmiaromuecs: Cocyabl.

I'mapaBnnueckuit mpecc.

[IposiBnienue necTBus atMocHepHOTO JABICHMUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHUJIBI OT 00bEMa MOrpyKEHHOM YacTu

S A T o

TeJa U IJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcIlOBHE IUIaBaHMs TEJI: MJIABAHUE WJIM MOTPYKEHHUE TENl B 3aBUCHUMOCTHU

N

OT COOTHOIIIEHUS IJIOTHOCTEH Tena U )KUIKOCTH.

Jlabopamopnwie padbomost u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOU B
KUJKOCTh YaCcTH TeJla.

2. OnpenerneHWE  BBITAIKUBAIOLIEH CWIBI, JCHCTBYIOIIEHM Ha  TeENoO,
MOTPY)KEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAIKHWBAIOIIECH CUIIBI, JEMCTBYIOIIEN Ha TEIO
B JKUJIKOCTH, OT MacChl Teja.

4. OnpIThl, JOEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKHBAOIIEH CHIIBI,
JEHUCTBYIONIEH Ha TENO B JKUIAKOCTH, OT O0OBEMA MOTPYyKEHHOW B
KUJKOCTh YaCTH TeJla U OT TUIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU U
ornpeieNieHne €€ Tpy30I0AbEMHOCTH.

Pa3zgen 5. PaGoTa 1 MOIIHOCTB. JHEPrus.

Mexanuueckasi padota. MOLIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs ILIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. [IpumeHeHue mpaBuiIa paBHOBECUS pbluara K OJIOKY.



«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanmsmoB. IIpocteie
MEXAHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHepruss. KuHeTrnyeckas W TNOTEHUMANbHAS JHEPTHUS.
[IpeBpailienrie OTHOTO BHUJIa MEXaHUYECKOM YHEPTUH B IPYTOidl. 3aKOH COXPaHEHUS
SHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomost u onvimet.

1. Omnpenenenve pabOTHl CHJIBI TPEHUS MPU PABHOMEPHOM JIBIKECHUH TeJa

10 TOPU3OHTAIIBHON ITOBEPXHOCTH.

2. HccnenoBaHue yclOBHIl paBHOBECHS pblyara.

3. U3mepenue KII/] HaK1OHHOM MIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXPaHEHUsI MEXaHUYECKOW JHEPTUU.

8 KUIIACC

Pasznen 6. TeruioBbie siBJICHUS.

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

Mopenu TBEPAOro, >KUJAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucramnnueckue u amopdusie tena. OObICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUW MOJIEKYISPHO--KHUHETUYECKON TEOPUH.
CmaunBaHu€ U KaNWUISIPHBIE IBIEHUS. TEemI0BOe paCINPEHUE U CKATHE.

Temneparypa. CBs3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JIBUKEHUS
yacTull. BuyTpennsas osHeprus. CrnocoObl HM3MEHEHUs BHYTPEHHEH OSHEpPrum:
TeIUIonepenada 151 COBEpILIECHUE padoTHLI. Buaer TEIUIONEPEAAYM:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYUYEHHUE.

KonudectBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BeUIECTBA. TemiooOMeH u
TEIUIOBOEC paBHOBEcHE. YpaBHEHUE TeryioBoro Oananca. [lnaBnenue wu
OTBEpPJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. VYiaenpHas TermioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPhl KHUIIEHUS OT aTMOC(HEpHOro
JIaBJICHUSL.

BrnaxHocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIUIOTa CTOPAHUSL.

[Mpunimner pabotsl TeroBbiXx jasurarenei KIIJ[ TeruioBoro nurarens.
TerioBbIe IBUTATENN U 3aIIUTA OKPYKAIOIIECH CPEIIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MNPOIIECCAX.

Hemoncmpayuu.

1. HaGnronenune OpoyHOBCKOTO JIBHIKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

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

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

[IpaBuiia uzmMepeHus TemrepaTypsbl.

Bue! Tenonepenayu.

OxnaxkIeHUE TIPU COBEPIIICHUU PaOOTEHI.

HarpeBanue npu coBepriieHNN pabOThl BHEITHUMHU CHUJIAMHU.
CpaBHEHHME TEIOEMKOCTEN Pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Moenu TenI0BbIX IBUTATEICH.

Jlabopamopnvie padomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO ISUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIYKECHHUSI.
OnbITHI MO BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbIThl MO HAOJIOACHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, JKUIKOCTEH M
TBEPABIX TEIL.

OrnpeneneHue qaBiIeHUS BO3IyXa B OaJJIOHE IITIPHIIA.

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

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPHUUYECKON TPYOKE OT TEMITEPATYPhI.

HaOmronenne wu3MeHEHHs] BHYTPEHHEH »SHEpPruM Tella B pe3ylibTaTe
Terionepeaady U padboThl BHEITHUX CHJI.

UccnenoBanne siBaeHUS TEIIOOOMEHA MPH CMEIIMBAHUU XOJIOAHOW U
ropstueu BOJIbI.

OmnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJIOW  NIpHU
TEIJI000MEHE C HArPEThIM METANTMYECKUM IIUITUH]IPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca UCIIapeHUs.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

Onpenenenue yaelabHOM TEIUIOTHI TIJIaBJICHUS JIbJIA.

Paszpges 7. DinekTpuyeckne U MArHUTHBIE SIBJICHMSA.
Onektpuzauust Ten. J[Ba poaa snekTpuyueckux 3apsioB. BzaumoneiicTBue
3apspKeHHBIX  Ten. 3akoH KynmoHa (3aBUCUMOCTh  CHJIBI  B3aMMOJICUCTBUS

3apsPKCHHBIX TCJI OT BEJIMYMHBI 3apsA10B U paCCTOAHUSA MCKIAY TCJ'IaMI/I).

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



Hocurenn snexkrpudeckux 3apsmoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsi.
Crtpoenne aroma. IIpoBONHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHCHUS
AIEKTPUYECKOrO 3apsa.

DJEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKA.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPHUUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUM TOK B KUIKOCTSIX U razax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBieHHE TPOBOJHUKA. Y ACIBHOE CONMPOTHUBJIEHUE BellecTBa. 3akoH Oma
qis ydactka uend. [locimenoBarenbHOE W MMAPAUIENBHOE  COCIMHEHUE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOrO0 ToOKa. 3akoH Jlxoyns—JleHua.
DIIEKTpUUECKUE LIETH U TOTPEOUTENH 3IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMBIKaHUE.

[TocTtossHHble  MarHuThl.  B3aumMoAeWCTBUE  MOCTOSHHBIX  MAarHUTOB.
MaruutHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3Ha4Y€HHE TS )KU3HHU Ha 3eMJie.
OnbiT  Opcrena. MaruuTHoe 1oJe  3JEKTpuueckoro Toka. [IlpumeHnenue
3JIEKTPOMArHWTOB B TEXHUKE. J[€ICTBME MATHUTHOIO MOJISI HA POBOJHUK C TOKOM.
DJIEKTPOABUIaTENIb MOCTOSSHHOTO TOKa. M CrHosib30BaHWE 3JIEKTPOJIBUrATENC B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABnenue snekrpomariuTHor uHAyKuuu. [Ipasuno Jlenua.
DIIEKTPOreHepaTop. CniocoOb1 ITOJTYYEHHUS ANEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DIIeKTpU3aLUs TENl.
JIBa poia 3JIEKTPUYECKUX 3apsAI0B U B3aUMOJIEUCTBUE 3aPSKEHHBIX TEIL.
YCTpONCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs UHAYKIUSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsJIOB.
[IpoBOIHUKY U JUATIEKTPUKHU.
MopenrpoBaHue CUIOBBIX JTUHUM JIEKTPUUECKOTO MOJS.
HcTouHnKY TOCTOSHHOTO TOKA.
JIefCcTBUSA DNEKTPUIECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuiibl TOKa aMIepMETPOM.
. I3mepenune 3JIeKTpUYECKOro HApsHKEHUsT BOJIbTMETPOM.
. PeocTat u Mara3uH cCOpOTUBIICHUH.
. B3anmoselicTBrE MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenvpoBaHrue MarHUTHBIX TOJEN MOCTOSIHHBIX MarHUTOB.

OmnbIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBME€ MarHUTHOTO TI0JIS1 HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENh IMTOCTOSHHOTO TOKA.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHON MHIYKIIHAH.

Onbitel apapes.

3aBUCUMOCTh HAINpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBCHHS.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomosl u onvimol.

1.

o v~ Ww

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOJNIONEHUMIO BJEKTpU3ALMM Tel HHAYKUHEH U IpuU
CONPUKOCHOBEHMH.

HccnenoBaHue JOEUCTBUS DJIEKTPUYECKOrO IO HA IIPOBOJHUKUA U
JUDJIEKTPUKHU.

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

N3mepeHune u peryinpoBaHue HAIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CWIBI TOKA, HMAYIIETO 4€pe3 pe3UcCTop, OT
CONPOTHBIICHUS PE3UCTOPA U HAIIPSKEHMS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTHUBJIEHUSI TPOBOJAHUKA OT €ro [JIMHBI, IUIONAAU MONEPEYHOrO
CEYEHMS M MaTepraa.

IIpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUM IPU  INOCIIENOBATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuia I CWIbI TOKa IIPU INApaJJICIbHOM COCIWHEHUN
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPHUUECKOr0 TOKA, UIYIIETO Yepe3 Pe3UCTOP.
Omnpenenenne MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOM HaA
pe3nucTope.

HccnenoBanne 3aBUCMMOCTH CWIBI TOKA, MAYLIErO 4€pe3 JIaMIIOYKy, OT
HaIIPSKEHUSI Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

HccenenoBanrie MArHUTHOTO B3aUMOJAECUCTBUS IOCTOSIHHBIX MArHUTOB.
N3yyeHne MarHMUTHOrO IMOJISI  TMOCTOSIHHBIX ~ MAarHUTOB IPU  HX
00BEIUHEHUY U PA3ACIICHUN.

HccnenoBanne neicTBUA 2JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. OUBITBL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CWJIBI  B3aUMOJCHCTBUSA
KATYyIIKM C TOKOM M MarHuTa OT CWIbl TOKa W HAIIPAaBJIECHUS TOKa B
KaTYIIKE.

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

19. KoHCTpyHpOBaHuE U U3y4EHHE PA0OTHI JIEKTPOABUTATEIS.

20. M3mepenne KIIJI anmekTpoaBUraTenbHONM YCTaAHOBKHU.

21. OnBITBl O UCCJIEAOBAHUIO SBJIEHUS DSJIEKTPOMArHUTHONM WHIYKIUU:
UCCIIEJOBAHNE W3MEHEHNWH 3HAYEHUS W HAIPaBICHHUS WHIYKLMOHHOTO
TOKA.

9 KJIIACC

Paspnes 8. Mexanuyeckue siBJIeHUs.

MexaHnueckoe JOBWKEHHE. MarepuanbHas Touka. Cucrema oOTcuyéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBHKEHUS. PaBHOMEpHOE NpSIMOJMHEHHOE
nBwxeHne. HepaBHoMepHOe npsiMoMHENHOE ABMKEHUE. CpenHsss 1 MITHOBEHHAs
CKOPOCTb TeNa NPpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMonuHelHoe JBmwkKeHue. CB0OOOIHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepuon m yvacrora oOpaumieHus.
JIuneliHas u yrioBasi CKOpocTU. LIEeHTpOCTpEMHUTENIBHOE YCKOPEHHE.

[Tepsbiii 3akoH HbetoToHa. BTropo#t 3akon HeroTtona. Tperuii 3akon HerotoHa.
[IpyHIMI Cynepno3UIIMU CHJL.

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

Cuna TSXKECTH U 3aKOH BCEMHUPHOIO TSATOTEHHUS. YCKOpPEHHE CBOOOHOTO
nageHus. JBuwkenue ruianer Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue matepuanbHON TOuku. AOCONOTHO TBEpAOE Teno. PaBHOBecue
TBEPJAOrO TeNa ¢ 3aKPEIUIEHHON OChIO BpauieHus. MomMeHT cuibl. LleHTp TsokecTH.

Nmnynbe tena. MI3MeHeHne ummyibca. UMImynbCc cuibl. 3aKOH COXpPaHEHHUS
UMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. Pabora cuil TsDKECTH, YNPYTOCTH,
Tperusi. CBsi3b dHepruu U padbothl. [loTeHIManbpHas SHepTrus Tena, MOJAHITOr0 Haj
MIOBEPXHOCTHIO 3eMiH. [IoTeHIIManpHas sHeprus cxaTou npyxunsl. Kunernueckas
sHeprus. TeopeMa O KMHETMYECKOW DHEPTHHU. 3aKOH COXPAHEHMSI MEXAaHUYECKOU
SHEPTHH.

Hemoncmpayuu.

1. HalnroneHne MeXaHWYeCKOro ABUKEHUS TENa OTHOCHTEIBHO Pa3HbIX Tell

OTCU€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTE€d W TPACKTOPUM JBHKEHUS OAHOIO M TOr0 K€ Tema
OTHOCHUTEJIBHO PA3HBIX TENl OTCUETA.

N3mepenune ckopoCcTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHMUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI' O JBUKEHUS.

Habmronenue aBUxkeHUs Tela Mo OKPYKHOCTH.

Habmonenne MmexaHndeckux siBJICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JIBUKECHUU
OTHOCHUTENHHO KaOMHeTa (PU3UKH.

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

Halntonenue paBeHcTBa CHIT IIPU B3aUMOJIEUCTBUH TETI.

N3meneHne Beca Tena npu yCKOPEHHOM JIBUYKECHUU.

[lepenaya umiynbca npy B3anMOJAEHCTBUU TE.

[IpeobpazoBaHus SHEPTUU MPU B3aUMOJICHCTBUU TE.

CoxpaHeHre UMITyJIbCca MPU HEYNIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHne UMITyJIbCca pU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
Habmronenne peakTUBHOTO ABUKEHUSL.

CoxpaHeHre MEXaHUYECKON PHEPTHH IIPU CBOOOTHOM IaJICHUM.
CoxpaHeHre MEXaHMYECKOW SHEPTUU MIPU JBUKEHUU Tela MO/ IeCTBUEM
MIPY>KUHBL.

Jlabopamopnsie padbomost u onvimel.

1.

KonctpyupoBanue TpakTa Jjisi pa3roHa W JajdbHEUIIEr0 paBHOMEPHOTO
JBWKCHUS IIAPUKA WU TEIEKKH.

Ornpenenenue cpeaHell CKOPOCTH CKOJBKEHHS OpycKa WU JIBUXKEHUS
HIapHUKa [0 HAKJIOHHOU IJTIOCKOCTH.

Ornpenenenue yCKOpEHHs Teja IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HAKJIOHHOM TJTOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH NMYyTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM
JBI>KEHUU 0€3 HauaJIbHON CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TNpPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKU BPEMEHH OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXEHUSI OT CHJIbI
HOPMAaJIbHOTO JaBJICHHUS.

Onpeneneaue kodphUIMEHTa TPSHUS CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue paboOThl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JBIDKCHHH Teja
110 TOPU30HTAIILHON MMOBEPXHOCTH.



10. OnpennenieHne  pabOTBHl  CHUJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
UCIOJIb30BaHUEM HEMOJBHKHOIO U MOJABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS YHEPTHM.

Pasznen 9. Mexanuveckue Koj1e0aHUsA U BOJIHBI.

KonebarenpHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: TTepro,
4acToTa, aMIUINTyna. MaTtemMaTudecKuil U NpYyKUHHBIM MasTHUKU. lIpeBpaiienue
SHEPrUM MPH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxarore — koneOaHus.  BoiHyxkaeHHble — KojeOanus.  Pe3oHanc.
Mexannueckue BoOJIHBL. (CBOMCTBA MEXaHUYECKUX BOJH. [IpomonbHble W
NONEpEYHble  BOJIHBL. JlnMHA BOJMHBI M CKOPOCTh €€ paclpOCTPaHEHUS.
MexaHnuecKue BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. ['pomKkocTh 3Byka u BbeicOoTa ToHa. OTpaxeHue 3Byka. MHOpa3Byk u
YIIBTPA3BYK.

Hemoncmpauuu.

1. HaGmronenuwe xoneGaHuii Ten mMoJ NEUCTBUEM CHIIBI TSDKECTU M CHUJIBI
YOPYTOCTH.

Habntonenue kosnebanuii rpy3a Ha HUTU U Ha MPYKUHE.
HaOGntonenue BoIHY X AE€HHBIX KOJI€OaHUI U pEe30HAHCA.
PacnpoctpaneHnne npooJibHBIX U MOMEPEYHBIX BOJH (HA MOZENH).
HaGmronenmne 3aBHCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHN pE3OHAHC.
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Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHune 4YacTOThl W Iepuoja KojebaHWH MaTeMaTU4ecKoro
MasiTHUKA.
2. Ompezenenue 4acTOThl U IEpUOA KoeOaHUN MPY>KUHHOIO MAaATHHUKA.
3. HccnegoBanue 3aBUCUMOCTY TIepHoJia KOeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NeprUoAa KoleOaHuil MPy>KMHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH IEpUO/Ia KOJeOaHUM Ipy3a, MOABEIICHHOTO K
HUTH, OT Maccel rpysa.
6. OmbITBI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh IepuoAa  KoieOaHHi
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. V3MepeHue yckopeHusi CBOOOIHOTO MaICHUSI.
Pasznen 10. Dy1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBbIE BOJIHbI.
OJIEKTPOMArHUTHOE  TOJIE.  ODJEKTpOMarHuTHele  BOiHbBL.  CBOMCTBa
ANEKTPOMarHuTHeIX BOdH. [llkana »JeKTpoMarHUTHBIX BOJH. Mcrnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



DJIeKTpOMaruuTHasa mnpupoaa cBera. CkopocTe cBera. BomHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBoliCcTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOnHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. W3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbBIE AABJICHHS.

JlyueBas MOJIC/b CBeETA. Hcrounuku CBeETa. [TpssmonuHeriHOE
pacrpocTtpaHenue cBera. 3atMeHust Connua u JIynsl. Otpaxenue ceera. [limockoe
3epKaJio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenune cBera. 3akOoH mpenomiieHusl cBera. llomHoe BHYyTpeHHee
oTpakeHWe cBeTa. lcmonb3oBaHWME TMOJHOTO BHYTPEHHETO OTPaKECHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom sydeit B gnumH3e. Onruyeckas cuctema (¢oToamnmapara,
MUKpOCKOMNa M Tejeckoma. [J1la3 kak onTuyeckas cucTeMa. bau3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. OmnbiTel Heiorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J(ricniepcus cBera.

Hemoncmpauuu.

[IpssMonuHelHOE pacIpOCTpaHEHUE CBETA.

OtpaxxeHue cBera.

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

[Ipenomiienue cBera.

Onruyeckuil CBETOBO/I.

Xox myde B cCOOMpArOIIeii TNH3eE.

Xox ny4yer B pacCEenBaIOIIEH JINH3E.

[Tonyyenue n300paxeHuil ¢ TOMOLIBIO JIUH3.

[Ipunnun aeiictBus doToarnmapata, MUKPOCKONA U TEIECKOIIA.

10. Mopnens ri1asa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

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

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPa)KEHHUSI CBETOBOIO Jiyya OT yria
naJIeHuUs.
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2. N3yuenue xapakTepucTUK U300paxKe€Hus PEeIMETa B INIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCUMOCTH yIJla MPEIOMIIEHHsI CBETOBOIO Jy4a OT yria
NaJCHUs Ha TPAaHULE «BO31YX—CTEKIIO».



4. TlomyueHue n300pa>keHUIN C TOMOIIBIO COOUPAIOIEH JIUH3BI.
Omnpenenenre (HOKYCHOTO pacCTOSHHSI U ONTUYECKON CHIIbI coOMparoen
JIUH3BI.

6. OIIBITHI 1O PA3TOKEHUIO OEIOr0 CBETa B CIIEKTP.

7. OmbITHl TIO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
[[BETOBBIE (PUIILTPHI.

Paznen 12. KBanToBbI€ SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHass Mozenb atoma. Mojens atoma bopa.
Hcnyckanue n noryomenne ceeta aroMoM. KBaHThI. JIMHEN4aTsIe CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- 1 raMma-uznydenus. CTpoeHrue aTOMHOTO
anpa. HykimonHas wmoxpens aromHoro sapa. M3orombel.  PannoakTuBHBIE
npespanienus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHsle peakiuu. 3aKOHBI COXPAHEHUs 3apsiA0BOTO M MAacCOBOIO YHUCEIN.
DHeprus CBsi3M aTOMHBIX sjep. CBsi3b Macchl W dHepruu. Peakinuu cuHTe3a U
nenenus anep. Mcrounuku sueprun ConHIa v 3BE3.

SnepHas sHepreruka. J[eMCTBUS PAAMOAKTUBHBIX HW3JIyYEHUW HA IKUBBIE
OpraHU3MBI.

Jlemoncmpayuu.

1. CHekTpbl U3IIYyYEHHUS U MOTJIOLECHHUS.

2. CrnekTpbl pa3JIMYHbIX Ia30B.

3. Cnekrtp Bomopoja.

4. HalGmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIIUX U3Ty4EHUH.

6. Peructpaiiusi uzinyyeHus NpupoaHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnuie padbomost u onvimel.

1. HalnroneHue CrIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITYUYCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE IHEPTHMM YaCTULBI 110 TOPMO3HOMY

nyTtu (mo ¢pororpadpusm).

3. H3mepenue paguoakTUBHOIO (hoHa.

IHoBTOpHTEILHO-00001IAXOIM A MOAYJIb.

[ToBTOpUTETHHO--0000MIAONTUH MOAYJIH TIPEIHA3HAYEH /IJIsI CUCTEMAaTHU3aIuU
U 0000IIeHHS  NPEIMETHOrO  COACpPKAaHUSI U ONbITa  JAESATEIbHOCTH,
npuoOpPETEHHOrO NMPU M3YYEHUH BCEro Kypca (GU3UKH, a TAKKe JJIsl TOATOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy T0 (Gu3uKe [ 00ydarouuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MPEMET.

[Ipy u3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JeSATETbHOCTU, HA OCHOBE KOTOPBIX 00€CIEUMBACTCS JOCTIKCHHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PE3yJIbTaToB  00ydeHUs, (QopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHME HAy4YHBIX METOHOB HCCJIEIOBAHUS



SIBJICHUW TPUPOALI U TEXHUKH, OBJAJECHUE YMEHUSMH OOBSCHATH (PU3UUECKUE
SIBJICHUSI, TPUMEHSIA TMOJY4YEHHbIC 3HAHMWS, pElaTh 3aJadyd, B TOM YHCIE
Ka4€CTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.
[IpuHIMIIMANBHO AEATEIBHOCTHBIM XapakTep JaHHOI'O pa3/ielia peajnu3yeTcs
32 C4€T TOro, 4YTO OOYYAIOIIHUECs BBIMONHIIOT 3aJaHUsl, B KOTOPHIX UM
IpeaIaraeTcs:
HAa OCHOBE TOJIYYCHHBIX 3HAHHMI pacro3HaBaTh M HAyYHO OOBACHSITH
dbuznueckue sIBICHUS B OKPYIKAIOIIEH MPUPOIE U TTOBCETHEBHOM KU3HH,
UCII0JIb30BaTh HAYYHbBIE METO/Ibl UCCIEAOBaHUS (PUBNUECKUX SIBJICHUMN, B TOM
YUCIIe I POBEPKH TMIIOTE3 U MOJYUYCHHS] TEOPETUUECKUX BHIBOOB;
OOBSCHATh HAy4YHbIE OCHOBBI HauOOee Ba)XXHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEDP, MPAKTUYECKOT O UCITOJIBb30BAHUS PA3INYHbIX UICTOYHUKOB
SHEpPrvHd Ha OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUA

N3yyenue (u3NKM HA ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HAINPABIEHO

Ha JIOCTHUXKEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

B pe3ynbraTe uzydeHus: pu3nKu Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y oOyuarorierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YJIbTAThI B
qaCTH:

1) mIaTPHOTHYECKOT0 BOCIIUTAHMS :

— IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nuecKor HayKu;

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

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYX/I€HHH OOILIECTBEHHO 3HAUMMbBIX
U OTUYECKUX TMpoOJieM, CBSI3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTKEHUM (PU3UKH;

— OCO3HaHUE BaXXHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JEATEIbHOCTH
Y4EHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCTIPUSITUE ICTETUYECKHX KayeCTB (PU3NUECKOW HAyKHU: €€ rapMOHHUYHOTO
NOCTPOEHUS, CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTI'0 MO3HAHMSA:

— OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAyKHd KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHM, BAKHEWIIEHU COCTABIISIOLICH
KYJIbTYpBHI;

— pa3BUTHE HAYYHOM JIOOO3HATEIBHOCTH, MHTEpEca K HCCIEN0BATEIbCKON
NEATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3I0POBbS M  IMOILHOHAJIBLHOIO
OJs1aromoJryums:

— OCO3HaHWE IIEHHOCTHM 0e30macHoro oobpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, Ba)XHOCTHU TMpaBUi OE€30MaCHOrO IOBEJIEHUS Ha
TpaHCIOPTE, Ha J0pOrax, ¢ 3JIEKTPUYECKHMM W TEIJIOBBIM OOOPYJOBAaHUEM B
JIOMAILIHUX YCIIOBUSX;

— c(pOpMUPOBAHHOCTh HaBbIKa pediexkcuy, NpU3HAHME CBOEro IpaBa Ha
OHIMOKY U TaKOro K€ MpaBa y Ipyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— aKTHMBHOE y4yacTHE B PEIICHMHM MPaKTHUYECKUX 3aj1ad (B paMKax CEMbH,
0o0pa3oBaTeIbHOW  OpraHu3alluM, Topoja, Kpas) TEXHOJOTHYECKOW U



COLIMAJIbHOM HANpPaBJIEHHOCTH, TPEOyIOIUMX B TOM 4YHCIE M (PU3HUECKUX
3HAHWH;

e — HHTEpEC K MPaKTUYECKOMY M3yUYEeHUIO MPOodecCHii, CBSI3aHHBIX C (PU3UKOM;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMSA:

e — OpHUEHTAlMS Ha MPUMEHEHHE (PU3MUECKUX 3HAHUM Uil PEIICHUs 3a/Jad B
00JIaCTU OKpY’KaroIel Cpelbl, IUIAHUPOBAHUSI TIOCTYNKOB M OLEHKU HX
BO3MOXHBIX ITOCJIEACTBUN JIJIs1 OKPYKAIOILIEN CPEbI;

e — OCO3HaHHE TIOOATHLHOTO XapakTepa AKOJOTHYECKUX MPOOJIEM U MyTeHd HX
pElICHHUS;

e 8) ajanTanum K U3MEHAIOUIMMCH YCJOBHSAM COLMAJIBLHOM U NPHUPOIHOU
cpebl:

e — TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBIMOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (M3UYECKONW HAMPaBICHHOCTHU, OTKPBITOCTH OMNBITY W 3HAHUAM
APYTUX,

e — TOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTHM YEpE3 IPAKTUYECKYIO
JeATEeNbHOCTb;

e — MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM YHCIIe (POPMYIUPOBATH
U7ieH, TIOHATHUSA, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SABJICHUSX;

e — OCO3HaHME Ae(HUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHN B 00JacTU
buzuKy;

e — IUIAHUPOBAHHME CBOEr0 PAa3BUTHUS B MPUOOPETEHUU HOBBIX (PUIMUYECKHUX
3HAHWM;

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

e — OIIEHKA CBOUX JEWUCTBUH C YYETOM BIHSHUA Ha OKPYKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBoeHMs TpoOrpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y ody4aromierocsi Oyayt copMUpoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbBIE JCHCTBUS,
KOMMYHHUKATHBHBIC  yYHHBEpCaJbHBIC  Y4YCOHBIC  JICWCTBUSA,  PETYJISATHBHBIC
YHUBEPCAIbHBIC YU€OHBIC IEHCTBHUS.

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIE AelCTBUSA

Bba3oBble JjornuecKkue 1eCTBUSA:



BBEISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA OOBHEKTOB
(ssBNIEHUI);

yCTaHABJIMBATh CYNIECTBCHHBIN MPHU3HAK KJIACCH(PUKAIIMHA, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTPUBAEMBIX (pakTax,
JAHHBIX U HAOJIFOICHHUSIX, OTHOCAIINXCS K (DU3UICCKUM SIBIICHUSIM;
BBISIBIISITh MTPUYUHHO--CJIC/ICTBEHHBIE CBSI3M MPU HU3YyYEHUU (U3UUECKUX
SBJICHUM U TIPOIIECCOB, J€1aTh BHIBOJIbI C MCTIOJIb30BAHUEM JICTYKTUBHBIX
¥ WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3IX
(bU3UYECKHUX BEJINYHH;

CaMOCTOSITEJIbHO BBIOMPATh CIOCOO pelieHus y4eOHOW (uiznueckoi
3a7aun (CpaBHEHHE HECKOJIbKUX BAapUAHTOB pEIICHUs, BHIOOp Haunbolee
MOJIXOJIAIIETO ¢ YIETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbCKe 1eCTBUA .

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,
IIPOBOJUTEH 10 CAMOCTOSITEIIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIIOMAKHBIM
(U3HYECKUIl SKCIEPUMEHT, HEOONBIIOE UCCIEN0BAHUE (PUIUYECKOTO
SIBJICHUS,

OLIEHUBAaTh Ha TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OpPMALHUIO,
MOJIYYEHHYIO B XO/I€ UCCIIEJOBAHUS WM 3KCIIEPUMEHTA;

CaMOCTOSITEIBHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOI0 HAOIIOAEHUS, OIbITa, UCCIIEIOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE JalbHeWlIee pa3BUTHE  (PU3MUECKUX
MPOIIECCOB, a TAaKXKE BBIIBUTaTh MPEANOI0KEHHIS 00 UX PA3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

PabGora ¢ ungopmanmei:

MPUMEHSTh Pa3IUYHbIC METO/Ibl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope WHPOPMAIUM WA JAHHBIX C y4E€TOM TMPEMIOKEHHON ydeOHOU
dbuznyeckoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAITUIO
pa3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

CaMOCTOSITCJIHO ~ BBIOMPATh ONTUMAJIBHYIO (OpMY TPEACTABICHUS
uHpOpMAIlMM W WUTFOCTPUPOBATH pellaeMble 3a7adll  HECIOKHBIMHU
cXeMaMHU, TharpaMMaMi, HHOH TpaduKOi 1 UX KOMOWHAITUSIMHU.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1elCTBUSA:

B XoAe O0CYXAEHUS Y4eOHOro MaTepHualia, pe3yJbTaToOB J1a0OpPaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOIPOCHI [0 CYIIECTBY 00CYk/1aeMOW TEMBbI U
BBICKA3bIBAaTh HJIEH, HAIlCJICHHbIC HA pPELICHHE 3aJaud M TOAJCpKaHHE
OJaroxenaTeIbHOCTH OOIIEHUS;



COTIOCTABIISATh CBOM CYXACHUS C CYXICHHSIMH JPYTHMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3IMINE M CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJUYHO MPECTABISATh PE3YIbTAaThl BBHITIOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEAOBAHMS, POEKTA);

MOHMMaTh W WCIOJNIB30BaTh  IPEUMYIIECTBA  KOMAHAHOW M
WHIMBUIYAIbHONH pabOThl MpH pElIeHUH KOHKPETHOW (u3uueckon
POOJIEMBI;

MPUHUMATH IIEJTH COBMECTHOU JESITEIIbHOCTH, OPTaHU30BBIBATH JIEHCTBUS
no e€ JOCTIDKEHHUIO: pAaclpeieNsiTh pOJNH, OOCYKAAaTh IMPOILECCH U
pe3yNbTaThl COBMECTHON pabOTHI, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh palOTHI, JOCTUTAs KAYECTBEHHOTO Pe3yabTaTa 1o
CBOEMY HAIPABICHUIO W KOOPIWHUPYS CBOHM JEUCTBHS C JPYyTUMHU
YJICHAMHA KOMAaHIbI;

OIIEHUBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOSITEIILHO CPOPMYIHMPOBAHHBIM YUACTHUKAMU B3aMOICHCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

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

OPUEHTUPOBATbCSI B  PA3NMYHBIX MOAXOJAX IPHUHATHS  pelIeHUui
(MHIMBUAYaJIbHOE, NPHUHATHE PELIEHUS B TpPYIIIE, NPUHATHE PEIICHUN
rpyNIoH);

CaMOCTOSITEIIbHO COCTABIIATh AITOPUTM peUIeHUsT PU3NYECKON 3aauu WK
IUITaHA MCCIIEAOBAaHUS C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh NpejlaraéMble BAPUAHThI PELICHUM;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬁMOKOHTpOJIL, AMOIMOHAJIbLHBIN UHTE/JIEKT:

JIaBaTh aJCKBAaTHYIO OLIEHKY CUTYAllUM U IPEaIaraTh IUIaH €€ U3MEHEHHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHUS)  Pe3ylbTaToOB
NEeSITENbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTH (B TOM YMCII€ B XOJ BBIITOJHEHUS
¢u3n4yecKkoro MCCIEAOBaHMA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSATENBCTB, HM3MEHUBIIMXCS CUTYyalluld, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKILIHAX TPYIHOCTEW;

OLICHMBAaTh COOTBETCTBHE pE3yNbTaTa LEJIN U YCIOBUSAM,;

CTaBUTh ce0sl HA MECTO JPYroro 4YeJoBeKa B XOJ€ CIOpa WM JAUCKYCCUHU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIOro;



NPU3HABATH CBOE NMPABO HA OIMOKY MpHU pelIeHnH (PU3NUYECKUX 3a]1a4 WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenus B 7 kjacce npeIMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIOJIb30BaTh  MOHATHUA: (PU3MYEeCKHUe U  XUMHUYECKHE  SBIICHHUS,
HAOJIFOICHHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CIMHMIIBI (HU3HMUECKUX
BEIMYMH, aTOM, MOJIEKYyJla, arperaTHble COCTOSHHS BemiecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKoe JBIKEHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, TPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOJECUCTBYIOIIASA
CUJIa, nedhopmans (ympyras, TJIacTU4ecKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYbL;

pasznuyarh siBiaeHUs (Auddy3us, TEMIOBOE IBUKEHUE YAaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPAaBHOMEPHOE JIBIDKCHHME, HWHEPIHS,
B3aMMOJICHCTBHUE TEJ, PAaBHOBECHE TBEPIBIX TEII C 3aKPEIUIEHHOW OCHIO
BpallcHus, Tepeaada JaBICHHUS TBEPABIMUA TeENaMH, >KHIKOCTSIMH U
razamy, aTMoc(pepHoe JaBjeHue, IUIaBaHUE TeJll, MpPEeBpAILCHHUS
MEXaHUYECKOW IHEPTUH) MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHUC;
pacmo3HaBaTh TPOSBICHHE HW3YYCHHBIX (PU3NYECKUX SBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBIDKCHHSI C PAa3IUYHBIMU CKOPOCTSIMH B JKUBOW U HEKHBOU
Npupojae, JCUCTBUE CHIIBI TPEHUS B TIPUPOAC W TEXHUKE, BIIUSHHC
aTMOC(EpHOTo NaBJICHUS HA KMBOW OpPTaHW3M, INIaBaHWE PbIO, phlUyaru B
TeJe YeJIOBeKa, MPU 3TOM MEPEBOUTh MPAKTUUYECKYIO 3371a4y B yueOHYIO,
BBIJICTIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHN) (PU3NUYECKUX SBIICHUIA;
OIMCHIBATHh M3yYCHHBIE CBOMCTBA TEN M (PU3NUYECKHE SBICHUS, UCTIOIL3YS
busnueckue BeIWYMHBI (Macca, O00BEM, IUIOTHOCTh BEILECTBA, BpPEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWia TpeHus, AaBieHWe (TBEPIOTrO Tena, S>KHUIKOCTH, Tas3a),
BBITAJIKMBAIOIAs CHUJIa, MEXaHWYecKas pabdoTa, MOITHOCTb, TJIEUO CHIIBI,
MOMEHT CWIbl, KO3Q(UIMEHT TMOJE3HOr0 JEHUCTBUS MEXaHU3MOB,
KMHETUYECKas] W TOTEHIMAJIbHAsl JHEPrus), MPU OMHUCAHUHM MPABUIBHO
TPaKTOBaTh  (PU3WYECKUH  CMBICT  HUCIHOJIB3YyeMBIX  BEIWYWH, UX
0003HaYeHUs1 M EIMHULBI (PU3NUYECKUX BEIUYMH, HAXOIUTHh (HOPMYJIbI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMU BEIMYMHAMH,
CTPOUTH TpaprKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;



XapaKTEepHU30BaTh CBOWMCTBA TeN, (PU3MUECKUE SBJIEHHS M IPOLECCHI,
UCIIONB3Ys MpaBUjia CIOXEHUsI CUil (BAOJb OJHOM mpsimMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumezaa, NpaBUJIO paBHOBecCHUs pbiyara (0s10kKa),
«30JI0TO€ NPABWJIO» MEXAaHHMKH, 3aKOH COXPAHEHUS MEXaHMYECKOU
SHEPruM, TPU OSTOM JaBaTh CJOBECHYIO (OPMYITUPOBKY 3aKOHa U
3aMMChIBATh €M0 MATEMATHUYECKOE BBIPAXKEHUE;

OOBSCHATH (PU3HUECKHUE SBIICHUSI, TPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICAICTBEHHBIE CBS3HM, CTPOUTh OOBSICHEHHE W3 1-2
JIOTUYECKUX IIAaroB ¢ Onopoil Ha 1—2 M3ydeHHBIX CBOWCTBA (PU3UUECKUX
SBJICHUM, (PU3UUECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyud B 1—2 JEHCTBUA, HCHIONb3YS 3aKOHBI M
dbopmyIbl, CBs3BIBAOIIME (DU3NUECKHME BEIUYUHBI: HAa OCHOBE aHaln3a
YCIJIOBHS 3a/1a4y 3allMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BEJIUYMHBI B (OPMYJIbI M TPOBOJAUTH PACUYETHI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOAMMBIE JJIsl PELIEHUs 3aj]1a4, OLEHUBATh PEaTUCTUYHOCTD
MOJIy4YE€HHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOMXHO PEIIUTh NpPHU T[OMOIIH
($u3nYeCKUX METO/I0B, B OMMCAHUN UCCIIEI0OBAaHUS BBIIEIATH MPOBEPSIEMOE
Npeanonoxenue  (TUIOTe3’y),  pa3inyaTb M HHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAXOAWUTh OIIMOKA B XOJE OIbITa, JeJaTh
BBIBOJIBI IO €T'0 pe3yJIbTaTaMm;

IOPOBOJUTH OMBITHl MO HAOMIOACHHIO (U3MYECKUX SIBICHUM WIH
(du3HYecKnX CBOMCTB TEI: (bopMynHpoOBaTh IIPOBEPSIEMBIEC
MPEANONI0KEHUsA, COOMPATh YCTAHOBKY M3 NMPENJI0KEHHOI'0 000PY10BaHMs,
3aMMChIBATH XOJ1 ONbITAa U (DOPMYITHUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSMBIE U3MEPEHUSI PACCTOSHMS, BPEMEHHM, MaccChl Tea,
00béMa, CHUJIBl U TEMIEPaTypbl C UCIHOJIb30BAHUEM AaHAJOTOBBIX U
nu(poBBIX NPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPHOOPOB € YUYETOM
3aTaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPCHHIA;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJITHOM (PM3UYECKON BETUUUHBI OT
JIpYrol € HCHONb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JBMDXKYLIErocs Tejla OT BPEMEHU [JBWKEHHUS Tela, CHIIbI
TPEHUS CKOJIBKEHHSI OT Beca Tena, KauecTBa 00pabOoTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONMPUKOCHOBEHHUSI TEN, CUIIBI
YOPYrOCTU OT YAJIMHEHHS MPY>KUHbBI, BBITAIKUBAIOIIECH CUJIBI OT 00bEMa
NOrpy>kKEHHOM YacTH Teja M OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUN
TUTaBaHUsS TEJ, YCIOBUW paBHOBECUS pblyara U OJOKOB), Y4aCTBOBaTh B



IUIAHMPOBAHUM Y4€OHOTO HCCIEAOBaHUSA, COOMpATh YCTAaHOBKY U
BBITIONHITh W3MEPEHUs, CIeAysl MPEeNoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl TMOJYYCHHOH 3aBHCHUMOCTH (U3NYECKUX BEIMYUH B BHJIC
MPENJIOKEHHBIX TAaOMUI] W TpaduKOB, JeNaTh BBIBOABI MO pPe3yJibTaTaMm
UCCIIEIOBAHMS;

NPOBOJNTh KOCBEHHBIE H3MEpEeHHs] (DU3MUECKHX BENWYWH (TUIOTHOCTH
BEIICCTBA KUJAKOCTH W TBEPJAOTO Tejla, CHIa TPEHHS CKOJIbKCHHS,
JaBJICHWE  BO3JyXa, BBITAJIKWBAIOIIAs  CWja, JEHCTBYIOMas  Ha
NOrpyXEHHOE B JKHJIKOCTh Te€NO, KOA(P(GUIMEHT TMOJE3HOTO IEHCTBUS
IOPOCTHIX MEXaHWU3MOB), CIEAysl NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHUHA HW3MEPEHHH CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBIYHCIIATH 3HAYCHUE NCKOMOW BEJTMYUHBI,

coOMI0aTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ 1abopaTOpHBIM
000py/10BaHUEM;

yKa3bIBaTh TPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IWHAMOMETpP, COOOIIAOIINECS COCYIbl, OapomeTp,
phIYar, NOJBMKHBINA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS IJI0OCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI  JIEHCTBUS HW3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHM Ha HUX oOmucaHus (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUIPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMED, TIOPIIIHEBOK HACOC, apEOMETP), HCIIONIb3Ys 3HAHUS
O CBOHMCTBaxX (pU3MYECKUX SBICHUN U HEOOXOAMMBIC (HU3MUECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

NpUBOIUTH  TpHUMEpHl  (HAXOOUTh  HWHPOPMANKIO O  MpHMEpax)
MPAaKTHYECKOTO HUCIONIb30BaHUs (DU3MUECKUX 3HAHWH B TOBCETHEBHOU
KU3HM IS o0ecrieueHus: 0€30MacHOCTH TPU OOpaIlleHUH ¢ NMpUOopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOJIIOICHHUS
HOPM DKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

OCYLIECTBJISITh OTOOpP HMCTOYHMKOB HH(popmanuu B HHTepHere B
COOTBETCTBHH C 33/IaHHBIM TIOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMECFOIIUXCS
3HAHUM W TyTEM CpPaBHEHUS PA3IUYHBIX HMCTOYHUKOB BBIACIATH
uHPOPMAIMIO, KOTOpas SBISAETCS NPOTHBOPEUYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

UCTIOIh30BaTh MPH BHITIOJTHEHUHN YUYCOHBIX 3a/laHUil HAYIHO--TIOMYJISPHYIO
auTepaTypy  (pU3MUECKOro CoaepiKaHMs, CIPaBOYHBIE  MaTepHaIbl,
pecypcnl cetn MHTEepHET, BIafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMECHHBIC W YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpMAIHH (HU3HUIECKOTO COAEPKAHUS, B TOM



yuclie MyOJMYHO JenaTh KpaTKUE COOOUIEHUS O pe3yibTaTax NPOEKTOB
WIKM Yy4E€OHBIX MCCIENOBAaHUW, NpPU H3TOM TIPAMOTHO HCIOJIb30BaTh
M3YYCHHBIM TOHATUHHBIM anmapaT Kypca (U3MKH, CONPOBOXAATh
BBICTYIUICHUE IIPE3CHTALUEH;

IPU BBIOJTHEHUU YYEOHBIX IPOEKTOB W HCCIEIOBAHUM pacCHpenenaTh
00s13aHHOCTH B TpyMIe B COOTBETCTBUM C TMOCTaBJICHHBIMHU 3aJadyaMu,
CIEIUTh 3a BBINOJHEHWEM IUIaHA JEWCTBUW, aJEKBATHO OIICHUBATh
COOCTBEHHBI  BKJAJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKAaTHUBHOE B3aUMOJEHUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIINX.

K xoHiy o6yuenus B 8 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BATh MOHATHUS: MAacca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHbIC COCTOSHUS BEUIECTBA, KPUCTAIIIMYECKUE U
aMmop(HbIEe TeNa, HACBHIIIEHHBI W HEHACBIIMICHHBIM Tap, BJIAXKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSS DHEpPrusi, TEIUIOBOM JBUTATEllb,
BJIEMEHTAPHBIN AJICKTPUYECKUAN 3apsil, SJCKTPUUECKOE T0JI€, MPOBOJHUKHU
Y TADJIEKTPUKU, TIOCTOSHHBIN JEKTPUUYECKUN TOK, MATHUTHOE MOJIE;
paszuuath SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Tervlonepenaya,
TEIUIOBOE€ PABHOBECHE, CMAayMBAHUWE, KAIWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIIWs, IUIaBJICHUE, KpUCTayuiM3aius (OTBEpJieBaHUE), KHUIICHHE,
Terionepeaaya (TETIONPOBOAHOCT, KOHBEKIIHS, U3JIy4EHUE),
AIEKTPU3ALUS TEJ, B3aUMOJICUCTBUE 3aPAJIOB, NEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMICTBUE MAarHUTOB, JEHUCTBUE
MarHUTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs WHYKIIUS)
M0 ONHCAaHUID UX XAapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UUECKOE SBJICHUE;

pacrio3HaBaTh  IPOSBJICHHE W3YYCHHBIX (U3WYECKUX  SBJICHUH B
OKpYXaloleM MHpEe, B TOM Yucie (U3NYECKUE SIBIICHUS B TIPUPOJIC:
MMOBEPXHOCTHOE HATSHKEHUE M KANWULSIPHBIE SIBJIICHUS B MPUPOJE,
KpUCTa/UIbl B mOpupojse, u3nydeHue ColiHIa, 3amMep3aHue BOJIOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUYECKUe
ABJICHUSI B atMocdepe, IJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noyie 3emiiu, Jpedd MoaCoB, pOJdb MAarHUTHOTO MOJS JJIsS KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBA (MpHU3HAKH) (HU3UYSCKHUX
SIBJICHUIA;

ONMKCHIBATh U3YyUYCHHBIC CBOMCTBA TENl U (PU3UYECKUE SIBJICHUS, UCTIOIb3Ys
bu3uYecKre BETUYUHBI (TEMIlepaTypa, BHYTPEHHSSI YHEPTUsl, KOJTUYECTBO
TEIUIOTHI, yJeJIbHAs TEIUIOEMKOCTh BEUIECTBA, YJEJIbHAsA TEIUIOTa



IUTABJIEHMS], yJEldbHAs TEIJIoTa NapooOpa3oBaHMs, ylAeIbHAas TEIoTa
CrOpaHHsl TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JEeUCTBUS TEIUIOBOM
MalIUHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3/YyXa, JJIEKTPUUYECKHUH 3apsj,
CWJIa TOKA, 3JIEKTPUYECKOE HAIIPSIKEHUE, COIPOTHUBIICHHE IPOBOJHUKA,
yVAEIbHOE  CONpPOTMBIEHUE  BEIIECTBA, pabora MU MOILIHOCThb
ANEKTPUYECKOrO0  TOKAa), TNpPHU ONHMCAHUM NPABUWIBHO  TPAKTOBATh
(¢u3nYeCKuil CMBICT MCHOJB3YEMBIX BEJIUYMH, O00O3HAUEHUS U EIUHUIIbI
¢u3nyecKux BEIWYUH, HAXOAUTh (DOPMYIBI, CBS3BIBAIOLIUE JIAHHYIO
¢u3nYecKyl0 BEIUYMHY C JPYrUMH BEIMYWHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKkTepu3oBaTh CBOMICTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIAPHO--KHHETUYECKOH TEOpUHU
CTPOEHUS BEIECTBA, NMPUHLUII CYNEPHO3UIUN Nojel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsjia, 3akoH OMa J1J1sl yJacTKa IenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHUs DJHEpPruM, IIPpU OTOM J1aBaTh
CJIOBECHYI0 ()OpPMYJIMPOBKY 3aKOHa M 3aIlUChIBATh €r0 MaTEeMaTHYeCKOe
BBIPAKEHUE;

OOBSICHATH (PU3UYECKHUE TMPOLECChl U CBOMCTBA TElI, B TOM YHUCIE U B
KOHTEKCTE CUTyallMii IPAKTUKO-OPHUEHTHPOBAHHOIO XAPAKTEPA: BBIABIIATH
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHUE U3 1—2 TOrHYeCcKUX
1aroB ¢ Omnopol Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBICHUIA,
(bu3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacy€THele 3aJadyu B 2—3 JEHCTBUSA, HCIONb3YS 3aKOHBI M
(GopMybl, CBS3bIBAIOIIME (DU3UUECKHE BEIMYMHBI: Ha OCHOBE aHaIW3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPAaTKOE YCIOBUE, BBISIBISTH HEIOCTATOK
JaHHBIX JUIS pEUIeHMs] 3aJaud, BBIOMpATh 3aKOHBI U (OPMYJIBI,
HeoOXoAuMble il €€ pelleHHs, NPOBOAUTh pPACUETBl U CpPAaBHUBATH
NOJTyYEeHHOE 3HaYeHUE (PU3UUECKON BETMUMHBI C N3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO pPEHIMTh NIpH MOMOUIU
(¢u3NYeCKUX METOJI0B, MCIIOJIb3Yys ONMCAHHUE HCCIIEOBAHMS, BbIIEIATH
IIPOBEPSAEMOE NPEIAIOJIOKEHNE, OLEHUBATh IPABWIBHOCTh IOpsJIKa
NIPOBEICHUS UCCIIEA0BaHUs, 1€aTh BHIBObL;

NPOBOJUTH OMBITHI O HAOMIONECHUIO (PU3NYECKUX SBJICHUUA WIH
¢u3nyecKkux CBOMUCTB TelN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTb JAaBJICHUS
BO3/yXa OT ero o0béMa, TeMIiepaTyphbl, CKOPOCTH IMPOLECCa OCThIBAHUS U
HarpeBaHusl MPU H3IYUYCHHH OT I[BETa U3JIydarolled (Morjolaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUsSI BOJbI OT TEMMEPaTypbl KUAKOCTH U
wionaau €€ NOBEPXHOCTH, DJIEKTpH3alus Tel U B3aUMOJIEUCTBHUE
NEKTPUYECKUX 3apsA0B, B3aMMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yaJIM3alllisl MArHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MarHMTHOT'O TOJii HAa MPOBOJHUK C TOKOM, CBOWMCTBA AJICKTPOMArHUTa,
CBOMCTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMYyJIHpPOBATH
MPOBEPSEMbIC MPEANON0KEHHSI, COOMPATh YCTAHOBKY U3 MPEAI0KEHHOTO
000pyIOBaHMs, ONUCHIBATH XOJT OMBITA U (DOPMYITUPOBATH BHIBOIBI,
BBITIOJIHATh ~ MPSMBIE  U3MEPEHUsS  TeMIlepaTypbl, OTHOCUTEIbHOMU
BJI&JKHOCTU BO3JYyXa, CHJIbl TOKA, HAIpPSKEHUS C MCHOJIB30BAHUEM
aHAJIOTOBBIX TPHUOOPOB M JATYMKOB (DU3MUECKUX BEIWYWH, CPAaBHUBATH
PE3yNIbTAaThl U3MEPEHUN C YyIETOM 33JIaHHON aOCOMIOTHOM MOTPEITHOCTH;
MIPOBOIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETUUUHBI OT
JIpPYrol ¢  HMCHOJb30BaHUEM TMPSIMbIX  M3MEpPEHUH  (3aBUCUMOCTD
CONPOTUBJICHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAU IONEPEYHOrO
CEUEHUS U yJIeIbHOTO COMPOTHUBJIEHHUS BEIECTBA MPOBOJHUKA, CUJIBI TOKA,
UIYIIETO 4epe3 TMPOBOJAHUK, OT HANpsHKEHUsT Ha MPOBOJIHUKE,
HCCIIENOBAHUE IIOCJIEAOBATENIBHOTO M  MAapauIeIbHOTO COEIMHEHUMN
MPOBOJHUKOB): TUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHUs, CleAysd MNPEIOKCHHOMY IUIaHy, (UKCHUpoOBaTh
pe3yabTaThl TOJYYEHHONW 3aBUCUMOCTH B BHJE TaOiaull U Tpadukos,
JienaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEA0BaHNUS,

MPOBOJUTh KOCBEHHBIE W3MEpeHUs (u3ndyeckux BenuunH (yaelbHas
TEIIOEMKOCTh  BEILECTBA, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IUIAHUPOBATH U3MEPEHHUs, COOUpaTh
AKCHEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAysl NMPEMJIOKEHHON MHCTPYKUHH, U
BBIYUCIISITh 3HAYEHUE BEJIMUUHBIL;

coOI0aTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ 1abopaTOpHbIM
000pyAOBaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX oOmucaHus (B TOM YHUCIIE:
CHUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJIbTMETP, CUETUMK DJIEKTPUUYECKONM DSHEPTUH, 3IEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HATPEBATEIBHBIC AIEKTPOIPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
MpEAOXPAHUTEIHU, SJIEKTPOMATHUT, SJIEKTPOJBUTaTENb MOCTOSHHOTO TOKA),
WCIIONb3Yys 3HAHUS O CBOMCTBaX (DU3WUYECKUX SIBJICHUN M HEOOXOJIUMBbIC
busnyueckne 3aKOHOMEPHOCTH;

pacrio3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOICTBA MU U3MEPUTEIbHbIC
npuboOpbl 1O CXeMaM M CXEMaTUYHBIM PUCYHKaM  (KHUIKOCTHBIM
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, JABUraTeib BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJISATH CXEMBI JJIEKTPUUYECKHUX



Henen ¢ MocjaeaoBaTeNbHbIM U MApajuIebHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUYECHHMSI JIEMEHTOB JIEKTPUUECKUX LIETIEH;
OPUBOJAUTH  NpuUMepbl  (HAXOauTh  MHGOPMAIMI0O O  MpUMEpax)
IPAaKTUYECKOIO HUCIHOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEIHEBHOU
KHU3HU A1 oOecriedeHusi 0€30MacHOCTH MPHU OOpalieHnu ¢ MpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOJIIOICHHUS
HOPM 3KOJIOTMYECKOTO ITOBEACHUS B OKPYIKAIOIIEH Cpee;

OCYIIECTBJISITh TOMCK HMHPOpMANuUd (PU3NYECKOTO COJEpKaHHUS B
HNHTepHeTe, Ha OCHOBE HWMEIOLIUXCA 3HAHUW W IYyTEM CpaBHEHUSA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJACNIATH HMH(POpPMAILIUIO, KOTOpas
SBJISIETCS] MPOTUBOPEUYHUBON MIIM MOXKET OBITH HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 33a/laHUN HAy4YHO--TIOMYJISPHYIO
IUTEpaTypy (PU3NYECKOro COAEp)KaHUs, CIpPAaBOYHbIE MaTEpHAIbI,
pecypcel cetr MIHTepHeT, BlaaeTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHMS,
o0o6mass uHOpMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJECpPKaHMsl, B TOM YHUCJIE MMYOJIMYHO NPEJCTABIATh PE3YJbTaThl
IIPOEKTHOW WJIM HCCIIENOBATEIBCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO
UCTIOJb30BaTh M3YYCHHBIM TOHATUHHBIA ammapat Kypca (U3UKH,
COIMPOBOXK/IaTh BHICTYIVICHHUE MIPE3EHTALINEH;

IpPU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIAEHOBAaHUM (HUIMUECKUX
IPOLIECCOB PACTPEAETATh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMHU 3a/1a4aMU, CJIEIUTH 3a BBINOJIHEHUEM IUIAHA JIEUCTBHI U
KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OLIEHUBAaThb COOCTBEHHBIM BKJIAJd B
JeSATENbHOCTD IPYIIIBI, BEICTPANBATh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE,
HPOSIBIISiSt TOTOBHOCTH pa3peliaTh KOH(QIUKTHI.

K xoH1y 00yueHus B 9 KJacce npeaMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHUS: CHCTeMa OTcuéra, MaTepualibHas TOuKa,
TPAeKTOPHUSI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKCHHMS, JehopMarius
(ympyrasi, macTUyeckasl), TpPEHHUE, LEHTPOCTPEMUTEIHHOE YCKOpPEHUE,
HEBECOMOCTb M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPJOE TEIIO,
HEHTP TSHKECTU TBEPIOrO Tela, paBHOBECUE, MEXaHUUECKHE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK M YIbTPA3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AaJbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUS U TOIJIOLICHUs, ajibda-, OeTa- U raMmma-u3IydeHus,
W30TOIIbI, SI/ICPHAS DHEPTETUKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHENHHOE
JBIYKEHUE, DPABHOYCKOPEHHOE NPSIMOJMHEWHOE JBUKEHUE, CBOOOJHOE
najieHue Tell, pABHOMEPHOE JIBUXKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE
TeJ, pEaKTUBHOE JBI)KEHUE, KojeOaTelbHOe ABM)KEHUE (3aTyXawllue U
BBIHYK/ICHHbIE KOJI€OaHMs), PE30HAHC, BOJHOBOE IBM)KCHHE, OTPaKCHUE
3ByKa, NPSIMOJMHENHOE pacHpOCTpaHEHUE, OTPAXXKEHUE U TNPETOMIICHHE
CBETa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OENOro cBeTa B
CHEKTp M CJOXEHHME CHEeKTPaJbHBIX IIBETOB, JHUCIEPCUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOr0 CIIEKTpa
U3TTy4YEeHHUs) TI0 OTMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBJICHUE;

pacrmo3HaBaTh MPOSBICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SBICHHS B NPUPOJE:
NPUIUBBI U OTIUBBI, IBIKEHUE TuTaHeT COTHEUHOH CUCTEMBI, PEaKTHBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSCEHUE, CEHCMUYECKHE BOJHBI, IIyHAaMH, 03XO, IBETa Tell,
ONTUYECKHE SIBICHUS B NPHUPOAE, OMOJIOrMUECKOE IEHCTBHUE BHIIUMOTO,
yIbTPa(UONIETOBOrO W PEHTTEHOBCKOI'O M3JIYYEHHM, €eCTECTBEHHbIN
panvoaKTUBHBIA (POH, KOCMHYECKHE JIy4M, DPAJUOAKTUBHOE W3JIy4ECHUE
OPUPOIHBIX MHHEPAJIOB, JCHCTBHE pPAaJUOAKTHBHBIX HW3Iy4YE€HUH Ha
OpraHU3M YeJIOBEKa), MPHU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHY10, BBIACNATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKM) (DUUUECKUX
SIBIICHUI;

OIKCHIBATh M3yYEHHBIE CBOICTBA TN M (PU3NUECKUE SIBICHUS, UCTIOIb3YS
¢usnyeckue BETWYMHBI (CpEHSISI W MTHOBEHHAs CKOPOCTh Tela MpHU
HEpPaBHOMEPHOM [JBMKEHHH, YCKOPEHHE, MEepEeMEIleHUE, IMyTh, YIJOBas
CKOpOCTb, CHUJIa TPEHUS, CWIa YIOPYTOCTH, CHJa TSKECTHU, YCKOPEHUE
CBOOOJHOrO TMAJEHUs, BEC Tela, HUMIYJIbC TEIa, HWMILYJIbC CHJIbL,
MexaHu4eckass padoTa M MOIIHOCTb, MOTEHLMANIbHAs SHEpPrus Teda,
HOJHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLUANbHASI SHEPTUs CxKaTOU
OpYXUHBI, KHHETHYECKash HHEprus, IOJHAas MEXaHW4YecKas >SHEprus,
NEepHOJ U YacToTa KojieOaHUH, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTellb NPEIOMIIEHUS CPE/ibl), IPU OMHCAHUU
NPaBUJIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI HUCIOJIb3YEMBIX BEJIUYHH,
00O3HAaYEHUs W EIUHUIIBI (PU3NUYECKUX BEITUYMH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIUYUHY C JIPYTUMHU BEIUYMHAMU,
CTPOHTH IpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYHH;
XapaKkTepu3oBaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCTIOJIBb3Ysl 3aKOH COXpPAHEHUS PHEPIHH, 3aKOH BCEMHPHOTO TATOTECHMS,



OPUHIMI CYNEPHNO3ULMA CHJI, NPUHIMI OTHOCUTEIbHOCTH [ amwiies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MUMIYJIbCa, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUsI 3apsAI0BOr0 U MAaCCOBOTO YHUCEI
OpU SJCPHBIX pPEAKIUSIX, MPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alMChIBaTh €r0 MATEMATHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKHUE TMPOLECChl U CBOMCTBA TElI, B TOM YHUCIE U B
KOHTEKCTE CUTyallMil NMPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIIATH
OPUYUHHO--CIICACTBEHHbIE  CBSI3U, CTPOUTH OOBsCHEHHWE U3 2-3
JOTUYECKHX IIAaroB C OMOpPOW Ha 2—3 M3y4EHHBIX CBOMCTBA (PU3UUECKUX
ABJICHUM, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3ajaud  (ONMparoluecss Ha cucrtemy u3 2-3
YPaBHEHUI), UCIIONIb3Ys 3aKOHBI U (OPMYJIIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJa4yM 3alHChIBATh KpPAaTKOE
YCIIOBHE, BBISBIISATH HEJOCTAIOIINE WM M30BITOYHBIE AHHBIE, BHIOMPATh
3aKOHBI U (HOPMYJIbI, HEOOXOANUMBIE JIJISl PELICHUs], IPOBOAUTH PAcUEThI U
OLIEHUBATh PEATUCTUYHOCTh TOJYYEHHOIO0 3HAaueHus (HU3NuecKoin
BETMYUHBIL

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOMXHO PEIIUTh NpPHU T[OMOIIH
¢u3nYecKuXx METOJIOB, MCIIONIb3Yys OMNHMCAHHUE HCCIIEOBAHMS, BbIIEIATH
IIPOBEPSAEMOE NPEIIOJIOKEHNE, OLEHUBATh MPABWIBHOCTh TOpsJIKa
NPOBEICHUS  HCCIENOBAaHUS, JIeJlaThb  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHHUI U OIBITOB;

IOPOBOJUTH OMBITHl MO HAOMIOACHHIO (U3MYECKUX SIBICHUM WIH
(u3nYecKUX CBOWCTB Tell (M3ydyeHUe BTOpPoOro 3akoHa HproTOHA, 3akoHa
COXpAHEHUs] IHEPruHu, 3aBUCUMOCTb MepuoAa KoJIeOaHWU MPY>KUHHOTO
MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MaJIBIX KOJIEOAHUH, MPSMOJIMHENHOE pacIpOCTPaHEHUE CBETA,
pa3nokeHue Oesoro CBeTa B CIIEKTP, U3YYEHHE CBOWCTB M300PAKEHUS B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)kKeHWsl MpeaMeTa B cOoOMparouie
JUH3€, HAOJMIOJEHUE CIUIOIIHBIX W JIMHEHMUYaThIX CHEKTPOB H3JIYUYCHMS):
CaMOCTOSITEJILHO ~ COOMpaTh YCTAHOBKY W3 U30BITOYHOTO Habopa
o0opyaOBaHMs, ONWUCHIBaTh XOJ  ONbITAa W  €ro  pe3yJibTaThl,
(GbopMyIUpOBaTh BHIBOJIBL;

IPOBOJIUTH IPU HEOOXOAMMOCTH CEPUI0 MPSIMBIX W3MEPEHUI, onpeaenss
cpeaHee 3HAUYCHHE H3MepseMoil BeluyuHbl ((OKYCHOE paccTOsHUE
coOuparouieli JuH3bl), OOOCHOBBIBaTH BBIOOp crmocoba HU3MepeHus
(M3MepUTENBHOTO MPUOOpPA);

IPOBOJUTh MCCIEIOBAHUE 3aBUCUMOCTEH (U3MYECKHUX BEIMYMH C
UCIIOJIb30BAaHUEM MPSMBIX H3MEPEHUI (3aBUCHMOCTH IIYTH OT BPEMEHH



P PABHOYCKOPEHHOM [BWKEHHMHM O€3 HayalbHOM CKOPOCTH, Mepuoaa
KOoJIeOaHU MaTeMaTHU4ecKOro MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBEeTa OT yIjia MaJeHus W yria MpeloMJIeHUs OT yria
NaJeHus1): IUJIAaHUPOBATh HCCIIEOBaHUE, CAMOCTOATEIbHO COOMpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThbl MOJYYEHHOM 3aBHUCHMOCTH
(bU3UYECKUX BEIUYUH B BHUAE TAaOMUIl M rpadUKOB, JI€JaTh BBIBOIBI IO
pe3yJsibTaTaM MCCIIEI0BaHuUs;

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIUYUH (CpenHss
CKOpPOCTh M YCKOPEHHE Teja IpU PABHOYCKOPEHHOM JIBH)KCHMH,
YCKOpEHHE CBOOOJHOTO MaJieHusA, XECTKOCTh MPY>KUHBI, KOA(DPUIIMEHT
TPEHUs CKOJBXKEHHS, MEXaHMuyeckas paboTa M MOIIHOCTb, 4acToTa MU
nepuoJ KoieOaHWid MaTeMaTHYeCKOro W MPYKWHHOIO MAasTHHUKOB,
ONTHYECKass Cujila CcoOWparomed JIMH3bI, PaAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpATh 3KCHEPUMEHTAIbHYIO YCTaHOBKY H
BBINOJHATh U3MEPEHMSI, CIIeAYs NPEIOKEHHON MHCTPYKLHHU, BBIYUCIIATH
3Ha4YeHHE BEJIMYMHBI U aHAIM3UPOBATH MOJYUYEHHBIE PE3YNIbTAThI C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUI;

coOII0aTh MpaBuia TEXHUKU 0€30MacCHOCTH IIpH paboTe ¢ J1abopaTopHbIM
000py1I0BaHUEM;

pa3inuyaTh OCHOBHBIE TIPU3HAKK M3YYEHHBIX (PU3UUECKHX MOJEICH:
MaTepHallbHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJI€JIb AaTOMHOTIO Spa;

XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS HM3YYECHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HX oOmnucaHud (B TOM YHUCJE:
CHMJIOMETP, NATUYUKHU IIOJOKEHUS, PACCTOSIHUS U YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MEPUCKOIl, QoTroanmnapaT, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJIEHUH M  HEOOXOAUMbIE  (PU3UYECKHE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENbHBIX NPUOOPOB M TEXHOJOTMYECKHUX IPOIECCOB
IpU pEUIeHUU Y4eOHO--TIPAKTHYECKUX 3a/a4, ONTHYECKHE CXEMbl IS
IOCTPOEHUS N300paKeHUH B IIIOCKOM 3epKajie U coOuparomien J1H3E;
OPUBOAUTH  MpUMEphl  (HaXoAUTh  HMHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3MYECKHX 3HAHUH B IMOBCEIHEBHOM
KU3HU JUIsl o0ecrieueHrs: 0€30MacHOCTH NP O0pallleHuH ¢ NpubopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3[0pOBbS U COOJIIOIEHUS
HOPM 3KOJIOTMYECKOT0 TOBEAECHUS B OKPY’KAIOILEH CpeE;



OCYLIECTBJISITh MOMCK HHPOpMaUUUd (PU3NYECKOrO0 COAEpKAHHUS B
HNHuTepHeTe, caMOCTOATENBHO (hOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOIUTh
NyTH OINpEAeNeHUus JOCTOBEPHOCTH MOJyYeHHOW MH(POpPMAlUd Ha OCHOBE
MMEIOIIUXCS 3HAHUM U JOIOJHUTEIBbHBIX NUCTOYHUKOB;

UCTIOJIb30BaTh MPH BHIIOJHEHUHN YUE€OHBIX 33JlaHUN HAY4YHO--TIONMYJISPHYIO
JUTEpaTypy (PU3NYECKOro COAEp)KaHUs, CIpPAaBOYHBIE MaTepHAIbI,
pecypcebl cetu MHTEpHeT, BiiafeTs NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus HH(POpPMAITUY U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOILIEHUS HA OCHOBE
uH(pOpMAaIlUM W3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOrO COJIEp KaHMUS,
nyOIMYHO NPEJCTABIATH PE3YJIbTAaThl IPOEKTHOW WM UCCIIE0BATEIbCKON
HNEATENIbHOCTH, NP O3TOM TIPaMOTHO  HCHOJb30BaTh  M3YYEHHBIN
NOHATUUHBIM anmapaT H3y4yaeMoro pasiaena (U3HKM U CONPOBOXKAATh
BBICTYIJICHUE TMpE3eHTalMell ¢ y4€ToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoaunuyecrBo yacos DJICKTPOHHBIE
Ne HaumenoBaHue pa3iesioB u TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchl
Pasnea 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKOLIEr0 MUPa
bubmuorexa [IOK
1.1 o - 2
Y3HKa - Hayka O upHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HISHHCCKHE BETITHHbL https://m.edso0.ru/7f416194
bubmuorexa [IOK
1. E i 2 1
3 CTECTBEHHOHAYUYHBIN METO]1 TO3HAHUS httos://m.edsoo.ru/7f416194
Htoro mo pazneny 6
Paznea 2. [lepBoHayajibHbIe CBeJeHHS O CTPOCHUM BellecTBa
bu6mmoreka [IOK
21 CTpoenne peiiecTsa 1 https://m.eds00.ru/7f416194
29 JIBUeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bu6mmoreka [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2. Ar 2
3 PETATHRIC COCTOARMA BetecTEa https://m.edso00.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. J/IBu:xeHMe u B3auUMo/eiicTBHE TeJ
bu6mmoreka [IOK
A M
3 CXAHITICCIOC ABHICEHNC 3 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, mI0THOCTh 4 1 bubmuorexa [IOK




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

bu6nmmoreka [IOK

33 Cuna. Bujtet cut 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. /laBiienue TBEPABIX TeJl, JKMIKOCTEH U ra3oB
41 JNaBnenue. Ilepenaua nqaBiaeHust TBEPABIMU 3 bubnmoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KAKocTH > https://m.eds00.ru/7f416194
bu6nuorexa [IOK
4.3 ATvocheproe naBierne 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha TOTPYXKEHHOE 7 3 bubnmnoreka [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3pnen S. Pabora u MOIHOCTB. JHeprust
bu6mmorexa [IOK
>1 PaGora u monmocTs 3 . https://m.edsoo0.ru/7f416194
bubmuorexa [IOK
52 Hpocrte MexaHH3MEI > 1 https://m.edso0.ru/7f416194
bu6nmmoreka [IOK
>3 Mexartirieciast SHepri 4 L https://m.edso0.ru/7f416194
Hroro o pazgeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KonunuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Kontpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchl
Paznen 1. TenioBble siBa1eHUs
. bubnuorexa [JOK
11 CTpocHue 1 CBOHCTBA BeLIeCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka LIOK
12 Terosbre mpouecce! 21 L > https://m.edsoo.ru/7f4181ce
Hroro o pasueny 28
Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJIEHUS
21 DIEeKTpUYECKHE 3apsiibl. 3apsyKEHHBIE Tella 5 1 bubmuotexa [JOK
' Y UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
22 H %) % 2 1 7
OCTOTHILIN SCKTPHACCIHI TOK 0 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABTCHILT 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 DICKTPOMATHUTHAS HEIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro o pasueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KVIIACC

KoanuyecTBO 4acos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3ieioB H TeM nu@dpoBbIe
Ne n/m P Kontpoabusie | IlpakTnyeckue (mupp )
MPOrpaMMblI Bceero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchl
Pa3nea 1. Mexanuueckue siBJeHHUS
11 MexaHH4eCcKOe IBMKEHNE U CIIOCOOBI €I0 10 1 but6mmoreka [IOK
' OTIHCAHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B I 20 1 3
SaUMOAeHCTBHE TeT https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1. 1
3 3axombt coxpanenus 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHnus U BOJTHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHMACCIHE KOJCOAHMIA https://m.eds00.ru/7f41a4a6
bubmuoreka [JOK
2.2 M .3 8 1 3
CXQHHHCCKHE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjIeKTPOMATHUTHOE TI0J1€ ¥ JJI€KTPOMATHUTHBIE BOJHBI
31 DNIEeKTPOMArHuTHOE TOJIE U 6 5 bu6mmoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Paznen 4. CBeToBbIe IBJICHUS
4.1 3aKOHbI paclpoCTpaHEHMsI CBETA 6 2 bubmmorexa [LIOK




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

but6mmoreka [IOK
4.2 JIMH3BI ¥ OITHYECKHE TIPUOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubmuoreka [JOK
4.3 PaznoskeHne 6eroro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Paznen 5. KBanToBble siBJIeHUSA
but6mmoreka [IOK
5.1 Hcnyckanue u MoriomeHue cBeTa aToMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
52 (TpoeHie ATOMHOTO A1pa 0 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
53 Fnepivie peakitin ! ! https://m.edso0.ru/7f41a4a6
Hroro no pazaeny 17
Paspnen 6. IloBTopuTebHO-00001aI0IIHIT MOAY 1B
6.1 [ToBTOpeHME 1 0000IIEHNE CONCPIKAHUS 9 2 bubmuorexa [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27







IHOYPOYHOE INIAHUPOBAHUE

7 KIIACC
KonuyecrBo 4yacos DJIEeKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/n Bcero H3yuyeHusi ~ oOpa3oBaTejibHbIE
padoTsI padoThI pecypesI
1 ®usuka — HayKa O PUPOJE. 1
SIBnenus npupoabl
2 duznueckue sBICHUs 1
3 ®u3znyecKue BEIMYUHBI U UX 1
U3MEpeHue
VYpok-uccnenosanue "N3mepenue
4 TEMIIEpaTypbl IPHU MOMOIIH 1 1
KUJKOCTHOTO TEPMOMETPA U JaT4YHUKa
TeMnepaTrypsl"
Meroasl Hay4HOTO ITO3HAHMSL.
5 Onucanue GpU3NUECKUX ABICHUH C 1 bubmmorera LOK
. https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeNen
Ypok-uccnenosanue "[Ipoepka
5 TUMNOTE3BI: JATBHOCTh MOJETA MIAPUKA, 1 1
MYILIEHHOT0 TOPU30HTAIBHO, TEM
6osble, yeM 0oJIblIe BhICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JOKAa3LIBAIOIME JUCKPETHOE 1 bubmorexa IOK
P https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBMODKeHHE YaCTHUII BEIICCTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e




ypOK'I/ICCJIeILOBaHI/IC «OIBITHI 1O

9 HaOJII0JICHUIO TETIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
11 Bozbl. O0001IeHNE IO pa3Aeny bubnmoreka [JOK
«ITepBoHayanbHbBIE CBECHHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEILIECTBA»
MexaHn4ecKkoe IBUKEHHUE.
12 PaBHOMEpHOE 1 HEPaBHOMEPHOE bubmmorexa [JOK
https://m.edsoo.ru/ff0a05c6
JBUKECHHE
bubmuorexa [IOK
13 Cropocte. Eaummipt cropocTH https://m.edsoo.ru/ff0a079c
14 Pacuet nmytu 1 BpeMeHU IBHKEHUS bubamorera LOK
https://m.edsoo.ru/ff0a0ae4
15 Wnepuus. Macca — mepa bubmmorexa [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemecTBa. PacueT Macchl but6mmoreka [IOK
16
1 o0beMa Tena 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTHU TBEPAOTO TEJay»
18 Pemenue 3aga4 no reme "IL1OTHOCTD bu6mmoreka [IOK
BemecTna” https://m.edsoo.ru/ff0al23c
Cua KaKk xapakTepuCTHUKA
19 B3aumojeiicTeus ten. Cuiia
ynpyroctu. 3akoH ['yka
20 JlaGopatopHas pabota «/3yuenue

3aBUCHUMOCTHU PACTAXKCHUA




(nedopmariyn) mpyKUHBI OT
MPUIOKEHHOM CHITBD»

21 SIBnenwne TaroreHus. Cuiia TSKECTH
CBsI3b MEXKIY CUJION TSKECTH U

22 Maccoi Tena. Bec tena. Pemenue bubmorexa LIOK

o ' | https://m.edsoo.ru/ff0a1778
3a1a4 o teme "Cuiia TsHKecTh

23 Cuiia TsSDKeCTH Ha APYTHX IIaHeTaxX. bubnnoreka [JOK
DU3NYECKUE XapAKTEPUCTUKH IIAHET https://m.edsoo.ru/ff0a1502

bu6nunorexa LIOK

24 Wsmepenue cui. JluHamoMeTt

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

25 Bec tena. HeBecoMmocTh

https://m.edsoo.ru/ff0al1778
Cro>keHHE IBYX CHII, HAallpaBJICHHBIX
26 110 OJTHOM 1T Hi,/[t)f/'l ’ bubmorexa LIOK
. p ' https://m.edsoo.ru/ff0ala70
PaBHOneCTBYIOIIAS CHUT

97 Pemenue 3agad mo reme
"PaBHoneiicTByromas cun"

28 Cuna tpenus u e€ Buabl. TpeHue B bubnnorexa [IOK
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHas pabota «3y4yeHue
3aBUCHUMOCTH CHJIBI TPEHUS

29 CKOJIBXKCHUS OT CHJIBI JIABJICHUS 1 bubmorexa LIOK

s https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITIXCS
TTOBEPXHOCTEH

30 Pemenue 3agau Ha onpeneseHne
PaBHOAECHCTBYIOIIEN CHJIBI

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

tenay, «I'paduueckoe n3oOpaxeHue

https://m.edsoo.ru/ff0alde0




cuy, «Cunbl», «PaBHOACHCTBYIOITAS
CHII»

KonTponbhas pabora no temam:
«MexaHuueckoe JBIKeHUe», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"padrueckoe N300paKCHHUE CHID»,
«Cren»
JHasnenne. CriocoObl yMEHBIICHUS U bu6mmoteka [IOK
33
YBEJIMYEHHUSI 1aBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHnwue raza. 3aBUCHMOCTD
34 JIaBJIEHUA ra3a oT 00béMa bubnnorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaya naBneHust TBEPABIMHA
35 Tenr;hfn nci KOCTSIMHA U fiaMI/I bubmorexa [IOK
- KA ' https://m.edsoo.ru/ff0a25b0
3akoH Ilackansa
36 JlaBiieHUE B )KUJKOCTH U Tas3e, bubnnoreka [JOK
BBI3BAHHOE JICUCTBUEM CIUIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3ama4 no teme «Jlapinenue B bu6mmorexka [IOK
SKUIKOCTH U rase. 3akoH Ilackaisay https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmaiomuecs cocy st https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmnorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopurHeBoi
JKUJIKOCTHBII HacOC
41 ATmocdepa 3eMiIu 1 IPUIUHBL € bubmunorexa [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmMochepHoe bubnuorexa [IOK




JaBJICHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMochepHOTo JaBJICHHS.

bubnunorexa LIOK

43 Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EPHOTO
44 JABJICHHSI 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"
JlelicTBrE )KUIKOCTH U Ta3a HA
47 MIOTPY’KEHHOE B HUX TEJIO. bubmmorexa LOK
https://m.edsoo.ru/ff0a3276
ApxumesnoBa cuia
JlaboparopHas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEH CHIIBI, bubnunorexa LIOK
JEHCTBYIOLIEN Ha TEJIO, IIOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTB)»
JlabopatopHas paboTa 1o Teme
49 «HccnenoBanne 3aBUCHIMOCTH Beca bu6nuorexa [IOK
TeJa B BOJAE OT 00bEMA MOTPyKEHHON https://m.edsoo.ru/ff0a3514
B )KHJIKOCTh YaCTH TEJa»
bu6nuorexa LIOK
S0 [napatie Tex https://m.edsoo.ru/ff0a3a96
JlabopaTopHnasi pabota
51 "KoHcTpyupoBanue apeomeTpa Win
KOHCTPYUPOBaHUE JIOAKU U
onpeieNeHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amay no remam: «[lnaBanue bubnmoreka LIOK




cynoB. Bo3nyxomnnaBanue,
«/laBneHue TBEpABIX TEN, )KUAKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

Konrtponsnas pabota o teme

53 «/laBneHne TBEpABIX TN, KUAKOCTEH

Y Ta30B»
bu6mmoreka [IOK

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

bu6nunorexa LIOK

55 MonmsocTs. Exuiuitgt MOMHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccnenoanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM MPH 1
noabEMe 1o JectHuie"

57 [IpocTeie Mexanu3Msbl. Peryar.

PaBHOBecue cuit Ha pbryare
Perdaru B TexHUKe, OBITY U TIPUPOJIE.

58 JlaboparopHas paboTa 05 bubnnoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara

59 Pemenue 3agau no reme «Y ciioBus bubmuorexa [IOK
PaBHOBECHS pblYara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro aeicTBust
MexaHu3Ma. Jlabopartopnas pabora

60 . 0.5
«3mepenue KIIJ] HakinoHHO#M
IJIOCKOCTH»

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

62 MexaHudeckasi SHeprusl. bubnnoreka [JOK




Kunetnueckas u moreHIuanbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

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

64

YPOK-3KCIIEpUMEHT 110 TEME
"JKCEPUMEHTAIBHOE OTPEICIICHUE
W3MEHEHUS KHHETUIECKON 1
MIOTEHIMATIBbHOW dJHEPIUH IPH
CKATBbIBAHUH TE€JIa TIO HAKJIOHHOU
MJI0CKOCTH"

65

Kontponbnas padota 1o teme
«PaboTta 1 MOIIHOCTb. DHEPTHUS

66

PesepBHelit ypok. Pabota ¢ Tekctamu
no TeMe "MexaHnnueckoe ABmKeHue"

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4eeb

67

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHelit ypok. Pabota ¢ Texctamu
o teMe "Padora. MOIIHOCTE.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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8 KUIACC

KoanuectBo yacoB DJIeKTPOHHBIE
Ne Hara nu@poBbIe
TeMma ypoka Kontpoabubie | IlpakTHueckue p
n/n Bcero U3yuyeHusi  oOpa3oBaTeibHbIE
padoTbI padoTbI
pecypchbl
OcHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa LIOK
P https://m.edso0.ru/ff0a5256
TTOATBEPIKICHUS
2 Macca 1 pazMep aTOMOB U MOJIEKYII 1
3 Moaenu TBEpIOTO, JKUIKOTO U 1 bubmuorexa [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOHCTB TBEPIOTO,
4 KHUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEIIECTBA Ha OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
bu6mmorexka [IOK
5 Kpucrannuueckue u amopdHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanWUISIPHOCTD. 1 bubnnorexa [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edso0.ru/ff0a5530
7 TemnnoBoe pacIMpeHne U CKaThe 1 bubmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpaTyphI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS 1
YaCTHII
9 Buytpennss sneprusi. CriocoOst 1 bub6nmoreka [IOK
W3MEHEHUSI BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buns! Terionepegaun 1 bu6nunorexa LIOK




https://m.edsoo.ru/ff0a6412

VYpok-koudepennus "IIpaktnueckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuorexa [IOK

1 BEIIECTB U MATEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

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

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

14 "UccnenoBaHue sIBJICHUS bubmuorexa [IOK
TEMJI000MEHa MPU CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiuer BOAbI"
PacueT konmuvecTBa TEIIIOTHI,

15 HEO0OXOMMOTO JJIsl HAarpeBaHus Teja
Y BBIJICTSIEMOTO MM TTPH OXJIAXKICHUN

16 JlaboparopHas pabota "Onpenenenue bubnnoreka [IOK
yZIeJIbHOM TEIIOEMKOCTH BemiecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeJbHas TEIIoTa bubnuorexa [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepeBaHUE

18 KPUCTAJUTMYECKUX Tell. Y enbHas bubmorexa LOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

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

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

21 Kunenne. Y nenpHas teriora bubmmoreka [IOK




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

https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. Jlaboparopras
pabota "Onpenenenue
OTHOCHUTEJIbHOM BIIAXKHOCTHU BO311yXa"

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

23

Pemenue 3agau Ha onpeneneHne
BJI&JKHOCTH BO3yXa

24

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

25

KII TenoBoro naBuratens.
TerutoBble IBUTATENH U 3aIIATA
OKpY>Karolle cpebl

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHHUsI U MPEeBPALCHHUS
SHEPTHH B TETUIOBBIX MPOIIECCax

27

[TonroroBka Kk KOHTPOIBHOU paboTe
no TeMme "TennoBbie ABJICHUS.
M3MeHeHue arperaTHbIX COCTOSTHUMN
BenecTna"

bu6mmorexka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabora 1o teme
"TeruioBele ABIcHUA. I3MeHeHHE
arperaTHbIX COCTOSIHUH BellecTra"

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

29

Dnexktpusanus tei. [[Ba poaa
AJIEKTPUUECKUX 3aPsI0B

30

Ypok-uccnenoBanue "IneKTpusanus
TEJ UHAYKIUEH U IPH
CONPUKOCHOBEHUHU"




BiaumopeticTBue 3apPsAKCHHBIX TCIL.

bu6mmoreka [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
32 HarmpsisxeHHOCTB 3JIEKTPUYECKOTO bu6bnuorexa [IOK
noss. [IpuHnun cynepnosunuu https://m.edsoo.ru/ff0a8a0a
INEKTPUYECKUX TOJIEH
Hocurenu anexTpuueckux 3apsiios.
33 DnemenTapHsbiii 3apsa. CtpoeHne
aToma
34 [IpoBOIHUKYN W TUAIEKTPUKU. 3aKOH bubmuorexa [IOK
COXpaHEHUs INEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npUMEHEHUE bubnnorexa [IOK
CBOMCTB JJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cymecTBoBaHus. VcTouHUKH bubmmorexa [JOK
ym ) https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleicTBUA 2JIEKTPUIECKOTO TOKA bubmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenonanue "JleiictBre
38 AJICKTPUIECKOTO TIOJISI Ha POBOTHUKHU 1
U TUDJICKTPUKA"
39 DNeKTpUYecKuil TOK B METalIax, bubnnorexa [IOK
JKUJIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnekTpuyuecKkas Lemnb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHnas pabota
" bubnmnoreka [JOK
41 W3mepeHue u perylnupoBaHue CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNeKTpUUecKOoe HalpsKEHHE.
BoasT™metp. JTabopaTtopHas pabora

bubnunorexa LIOK

42 "U3mepenue u peryaupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 CornpoTuBieHre NPOBOAHHUKA. bubmuoreka [IOK
Y nenpHOe COMPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh

44 3JIEKTPUYECKOTO0 CONPOTUBIICHUS 1 bu6mmoteka [IOK
MPOBOJHHUKA OT €0 JJIMHBI, IIJIOLIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEUEHUs1 U MaTepuana"
3aBUCHUMOCTb CHJIbI TOKA OT

45 HanpspkeHus. 3akoH OMa Ui yyacTka bubamorexa [OK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopatopHas pabota
"UccnenoBaHue 3aBUCUMOCTH CHJIEI

46 TOKa, UYIIEro Yepe3 Pe3ucTop, OT 1 Brbmmorexa LIOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapajuieaIbHOE
COEJIMHEHUS IPOBOIHUKOB
JlaboparopHuas pabota "TIpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN IIPU 1 bubnnorexa [IOK
IOCJIEI0BATEILHOM COEUHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTtopHas pabota "IIpoBepka

49 IIpaBUiIa JJIs CUIIbI TOKA IIpU 1 bubnmorexa LIOK

napaielIbHOM COeIMHEHUH
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenue 3amau Ha IIPUMCHCHUC

bubnmorexa [IOK

50 3akoHa OMa 1 pa3iInyHoro
UL P https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaGoTta 1 MOIITHOCTB AIIEKTPUIECKOTO bu6mmoteka [IOK
Toka. 3akoH J[oynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "Onpenenenue
52 a00TBI M MOIIHOCTH YJIEKTPHUECKOTO bubmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJeKTpUYeCcKUE LENU U IOTPEOUTEIN
53 3IIEK TpI/IquKOﬁ JSHEPIUU B 6II)31T bubmmorexa [OK
P p Y- https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[TonroroBka Kk KOHTPOILHOU paboTe
o TeMe "DIeKTpUIECKUE 3aPsabl.
54 3apsKEeHHBIE T;I:a U ux P Bubmaorexa ITOK
p N . https://m.edsoo.ru/ff0abd2c
B3auMoaeicTusa. [10CTOIHHBII
3NIEKTPUYECKHUI TOK"
Konrponsnas pabota o teme
"D IEKTPUUECKHE 3apSAIbL.
55 3a }I)KGI;-IHBIG TeIa I/IpI/IX bubnmorexa [IOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoneiicteus. [10CTOIHHBII
AJIEKTPUICCKUNA TOK"
56 ITocTostHHBIE MATHUTEI, UX
B3aUMOJIEHCTBUE
57 Ypok-uccnenopanue "N3yuenue bubnmnoreka [JOK
MOJIEH TIOCTOSHHBIX MAaruuToB" https://m.edsoo.ru/ff0ac3d0
MarunurtHoe nosie. MarauTHoe 1oJie
bu6nunorexa LIOK
58 3eMiIH U €r0 3HaUEeHUE I KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

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

bubnmorexa [IOK
https://m.edsoo.ru/ff0acld?

60

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

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoBUTaTeNb IOCTOSIHHOTO
Toka. Mcnosb3zoBanue
AIEKTPOABUTaTENCH B TEXHUUECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopaTtopHas pabota
"KoHcTpyupoBaHue 1 U3ydeHue
pabOThI AIEKTPOABUTATEIS "

bu6nunorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Onbitel @apases. 3aKOH
AJIEKTPOMArHUTHON WHIYKITHH.
[IpaBuno Jlenna

63

DnextporeHepatop. CrocoOs
MOJIYYEHUS JIEKTPUUECKOI SHEPTUH.
DJIEKTPOCTAHIIMM Ha
B0306HOBH${€MBIX NCTOYHHUKAX
SHEPruun

64

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

65

KonrtponsHas pabota mo teme
"DJIeKTpUUECKUE U MAaTrHUTHbBIE
siBIeHUS"

bu6nuorexa LIOK
https://m.edsoo.ru/ff0acb14

66

PesepsHbIit ypok. PabGorta ¢ Tekctamu

bubnmoreka LIOK




o teme "TemnoBele aBaeHud"

https://m.edsoo.ru/ff0acc5e

Pesepsubrit ypok. Paborta ¢ Tekctamu

o7 HO TeMe "HOCTVMHH'I')HZ 1 Et?fs?;r?]?:;ig 8}1§anch6
JJIEKTPUYECKUN TOK
68 PezepBHblil ypok. Pabota ¢ Tekctamu 1
1o teme "MarHuTHsbl€e siBlIeHUs"
OBILIEE KOJIMYECTBO YACOB I10 68 145

[NPOI'PAMME




9 KVIIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara nu@ppoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bceero U3yuyeHusi | 0oOpa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl

1 MexaHuueckoe OBMKEHUE. 1
MarepuanbpHas TOUKa
Cucrema orcueta. OTHOCUTEIILHOCTD bubmuotexa [JOK

2 1
MEXaHUYECKOT'O IBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bu6mmoreka [JOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nBxeHue. CpelHss U MTHOBEHHas 1
CKOPOCTh

5 [IpsmMonrHeHOe paBHOYCKOPEHHOE 1 bubnuorexa LIOK
JBJKECHHE. Y CKOpEHHe https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUS. 1
I'paduk ckopoctr
JlabopaTtopHnas pabota "Onpenenenne

7 YCKOpEHHS Tena npu 1 1 bu6mmoreka [IOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

3 CBoOoguoe magenne tei. OnbIT 1
lanunes

9 PaBHOMEpHOE ABUXKEHUE 110 1 bubmmoreka [IOK

OKPY’KHOCTH. Hepuon H 9aCToTa

https://m.edsoo.ru/ff0ael76




oOpamenus. JIuneitHas u yriaosas
CKOpOCTH

10 LleHTpOCTpEMUTEIIBEHOE YCKOPCHHE
11 Ilepssriit 3akoH HeroToHa. Bexrop bu6nuorexa [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HetoToHa. bu6nmoreka [IOK
PaBHOnelicTBYIOIIASA crta https://m.edsoo.ru/ffOae72a
13 Tpetnii 3akoH HproToHA. bu6muoreka [IOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenne 3a1a4 Ha npuMeHEHNE bu6nmoreka [IOK
3ak0HOB HproTOHA https://m.edsoo.ru/ffOaeb6c
15 Cua ynpyroctH. 3akon I'yka E::;?s?;rzfgsif zﬁanecaZ
16 Pemenwne 3anay nmo teme «Cuna
YIIPYTOCTH
17 Jlaboparopnas pabota «Onpenenenue bu6muoreka [IOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuotexa [JOK
18 Chua Tpens https://m.edso:J_.[ ru/ff0af738
19 Pemenue 3agau mo teme «Cuma bubmuotexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas pabota "Onpenenenue bu6mmoreka [JOK
kod(puImeHTa TpeHU CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3amga4 no teme "3aKoHbI
21 Herotona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
| https://m.edsoo.ru/ff0afb8e
TpEeHHUS
29 Cwta TSDKECTH Y 3aKOH BCEMHUPHOTO bubmuorexa [IOK

TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




naacHusa

VYpok-koHpepenus "JBrmkeHue Ten

23 BOKPYT TPaBUTALIMOHHOTO LIEHTPA
(Conneunas cuctema). ['amaktuku"
Pewmenne 3agau no reme "Cuia
24 TSKECTH U 3aKOH BCEMUPHOTO Bubmmoreia LIOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 IlepBast kocMHUYecKast CKOPOCTb. bu6nuorexa [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUaIbHOM TOUYKH.

26 AOGCOIOTHO TBEPI0E TEIIO. bu6mmoreka [IOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKpEIIEHHOM OCBIO BPALLICHUS

27 MowmeHT cuinbl. LleHTp TsxecTH

28 Pemenue 3agau mo teme "MoMeHT bu6mmoreka [IOK
cunbl. Lentp Tsoxect" https://m.edsoo.ru/ffOb02b4
[ToaroroBka K KOHTPOJIBHOU paboTe 1Mo

29 TeMe "MeXaHHYeCKOe JIBHKCHHE bubmmorexa OK

. ”H ' https://m.edsoo.ru/ff0b0408
BzaumozelictBue Ten
KonTtponsHast paboTa mmo teme
30 "MexaHU4eCcKOe IBIKEHUE bubmmorera [IOK
N A | ' https://m.edso0.ru/ffOb06ec
BzaumoneiictBue Ten
Nmnynbce Tena. Umnynbe cuibl. 3aKoH
31 COXpaHEHHsI UMITYJIbca. YIIPYroe u bubamorexa [IOK
P Y o 20 https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBHE

39 Pemenue 3aia4d no teme "3akoH but6mmoreka [IOK
COXpaHEHUs uMItyJsibca' https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koH(pepernnus "PeakTuBHOE




JBUKEHUE B IPUPOJIE U TEXHUKE"

34 Mexanudeckas paboTa U MOIITHOCTb bubmmorexa LOK
p - https://m.edsoo.ru/ff0b0as4
PabGota cuibl TSHKECTH, CHITBI bubmuotexa [JOK
35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopHnas pabora «OnpeneneHue
36 paboThI CUJIBI TPEHUS TPU
PaBHOMEPHOM JIBIDKEHUU TeJia TI0
TOPU30HTAIILHON MOBEPXHOCTH
37 CBsi3b DHEPTUH U PAOOTHI.
[ToTeHumanbHas SHEPrust
Kunernueckas saneprus. Teopema o bu6mmoreka [IOK
38 o
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS YHEPTUHU B
MEXaHHUKE
40 JlaboparopHnas padota «/3ydenune bu6mmoreka [IOK
3aKOHA COXPAHECHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE NBMIKEHUE U €TI0 bubmuoreka [JOK
XapaKTEPUCTUKA https://m.edsoo.ru/ff0b1858
42 3aTyxaromye KojaeoaHusl. bu6mmoreka [IOK
Bremnyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKkuii U Py>KUHHBIN
MasiTHUKU
VYpok-uccnenopanue «3aBUCUMOCTh
44 neproa KoJeOaHuid OT KECTKOCTH bubmmorexa [IOK
P https://m.edsoo.ru/ffOb197a
MPYKUHBI K MACCHI TPy3a»
45 [IpeBparenue sHEPTUU Npu

MeXaHHYECKUX KOJIEOaHUIX




46

JlaGopatopHas pabora «OnpeneneHue
4acTOThI U NIepuoJia KojebaHuit
NPY>KUHHOTO MasiTHAKa»

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBUCHUMOCTH TIEpUOJIa KOJIeOaHHI
rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Tpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOKWCTBA
MEXaHU4eCKUX BOJIH. [IpogosibHbIE 1
MIOIIEPEYHBIE BOJHBI

Bbub6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koupepenuus "MexaHndeckue
BOJIHBI B TBEPIOM TEIIE.
CelicMuueckue BOJIHEI"

50

51

3Byk. PacnipoctpaHenue u oTpakeHue
3ByKa

Ypok-uccienosanue "Habionenne
3aBUCUMOCTH BBICOTHI 3BYKa OT
YacTOTHI"

52

I'pOMKOCTb 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koH(pepeHus "YIIpTpa3ByK U
UH(Pa3BYK B IPUPOJIE€ U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

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

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

55

KonTtponsHas pabota 1o teme
"3akoHbI cOXpaHeHus1. MexaHndyeckue
KoJieOaHUs U BOJIHBI"




SHCKTpOMal"HI/ITHoe IIOJIC.

bubmuoreka [JOK

56
DJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypoxk-konpepenuus "kana
AJIEKTPOMAarHUTHBIX BOJIH. bubmmorexa [LIOK
58
Hcnonp30BaHuEe 3JI€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJII COTOBOI cBsI3n"
VYpok-uccnenosanue "M3yuenne
59 CBFZ)ﬁCTB DIIEK OMaFHI/ITHyI:IIX BOJIH C bubmorexa IIOK
P | https://m.edsoo.ru/ffOb2c6c
MTOMOIIIBI0 MOOHMITEHOTO TeaedoHa
Pemenue 3a1au Ha onpeencHue
60 YacTOTHI U JJTUHBI 3JICKTPOMAarHUTHOM
BOJIHBI
DJIeKTpOMAarduTHas IIPUPOIa CBETA.
61 Cko :)T():TL cBeTa BOJ‘IIEOELIG CBOICTBa bubmmorexa [JOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. IIpsmonuHeiiHoe
62 acCIIPOCTPaHEHNE CBI;Ta 3aTMeHHUd bubmmorexa HOK
pactpoctp ’ https://m.edsoo.ru/ffOb3658
Counnia u JIyHbl
3aKoH OTpa)KeHUsI CBeTa. 3epKaia.
63 Pemrenue 3amau Ha IpUMEHEHHE bubmorexa [JOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETA
64 [Tpenomnenue cera. 3aK0H bu6mmoreka [JOK
MPEJIOMIIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea
ITosiHOE BHYTpEHHEE OTPAKEHHUE CBETA.
65 I/IcnonbsoBzg/Ie HOJIHOFIZ) BHYTPEHHETO bubmorexa [IOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPaXeHHS B ONTHUYECKUX CBETOBOAAX
66 JlabopaTtophnas padota "HcciaenoBanue




3aBUCHUMOCTH yTJIa IPCIIOMIICHUA

CBC€TOBOI'O JIy4da OT yTIJla IIaJACHHA Ha
"

rpaHuLe "BO3YX-CTEKIIO

VYpoxk-konpepenuus "VcnonbpzoBanue

67 MOJTHOTO BHYTPEHHETO OTPa’KEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
but6mmoreka [IOK
68 Jluna3el. OnTHYecKas CHiia JIMH3BI httos://m.edsoo.ru/ffOb3f2c
. bubmuorexa [IOK

69 [ocTpoenne nzo0pakeHu B IMH3aX htts://m.edsoo.ru/ffob4dda
JlabopaTtopHas pabora "Onpeneieaue

70 q)OKySHorz paCSTOHHI/IH u olim/mecxoﬁ Bubmmoreia LIOK

. https://m.edsoo.ru/ff0b4206
CHJTBI cCOOMparoIei JTMH3HI"

71 Ypok-koHpepeHmus "OnTuaeckue bubmuotexa [JOK
JMH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 ['na3 kak ontuyeckas cucreMa. 3peHue bubamorexa [IOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koupepenmus "JlegexTs
3peHus. Kak coxpanurts 3peHue"

PasnosxeHue 6emoro cBera B CIIEKTP.

74 OmeiTel HeroToHa. CrioxeHnne bubmuorexa [IOK
CIIEKTpPaJIbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
JlabopaTtopnas pa6ota "OmBITHI 11O
pa3I0KEHUI0 OEJIOro CBeTa B CIIEKTP U

but6mmoreka [IOK
75 BOCIIPUATHIO LIBETA MPEIMETOB IIPH UX

HaOJII0ICHNH Yepe3 LIBETOBbIC
bunbTph"

https://m.edsoo.ru/ff0cOe2a




Ypok-nipaktukym "BonHoBbIE

76 CBOMCTBA CBETA: IUCIICPCHUS,
uHTepepeHys u audpaxams”
77 OmnsiTel Pe3epdopaa u mianerapHas bu6mmoreka [IOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Monens atoma bopa
HcyckaHue u MOrJIONIEHUE CBETa
79 atomoM. KBauTsbl. JInuneluaTeie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CIEKTPHI
80 VYpoxk-npaktukym "Habmonenue bu6mmoreka [JOK
CIIEKTPOB UCITYCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenune atoMHOrO sinapa. Hykinonnas bu6morexa [LIOK
82
MOJIENb https://m.edsoo.ru/ff0c18ac
83 PaanoakTrBHBIE TpEBpAILICHHUS. bu6mmoreka [IOK
N3oTomsl https://m.edsoo.ru/ffOclal4
Pemenue 3aga4 no teme: bubmuoreka [JOK
84
"PagnoakTuBHBIE TpEBpaLICHUS " https://m.edsoo.ru/ff0clb4a
85 [lepuon moypacmana
Ypok-koHpepenuus "PagnoakTuBHbIC
86 I/Iiz'l eHI/IS(II) Bpn I/]I_I one Mﬂe UITUHE Bubmmorera [IOK
i | PHPOJE, METIITE, https://m.edso0.ru/ff0c2126
TEXHHUKE
SnepHbie peakuuu. 3aKOHBI
87 coX paHeHII;I 3apsiI0BOTO U MacCOBOTO bubmmorexa [IOK
P PAA https://m.edsoo.ru/ff0c1c58
qrcen
88 DHeprus cBsI3u aTOMHBIX siaep. CBs3b bu6nmoreka [IOK

MAacCChbI U DHEPrun

https://m.edsoo.ru/ffOcld7a




89

Pewenue 3amau no teme "SnepHeie
peakuun"

90

Peaknuu cuHTe3a U AeneHus saep.
Hctounuku sneprun ConHua v 3BE3]

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

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

92

[ToaroroBka Kk KOHTPOIBHOU pabOTE MO
TeMe "DIEeKTPOMarHUTHOE MOoJIe.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanrosrle siBieHus"

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHas pabota 1o teme
"JNEeKTPOMarHuTHOE IOJIE.
DIEeKTPOMAarHUTHBIE BOJIHBI.
KBanrtoBbIie siBneHUS"

94

[ToBTOpenue, o6o0IIeHNE.
JlaGopaTopHble pabOTHI IO Kypcy
"B3zaumonencrtsue tea"

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

95

[ToBTOpenue, 00o01eHue. Pemenue
pacueTHBIX U Ka4eCTBEHHBIX 3a71a4 110
teme "TeroBbie mpouecch"”

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

96

IToBTOpenwue, o600menue. Pemenne
pacyeTHBIX M KAYECTBEHHBIX 3a7a4 110
teme "KII/] TermoBeIx aBUTaTenen"

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

97

[ToBTopenue, o6o0eHue. Pemenne
pacyeTHBIX M KAUECTBEHHBIX 3a/1a4 110
teme "KII/] snexTpoycTaHOBOK"

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




[ToBTOpenue, 06001IIEHUE.

but6mmoreka [IOK
%8 JlaGopatopreie paboTeI MO Kypey ! ! https://m.edsoo.ru/ff0c2c52
"CBeToBbI€E sABIIEHUA"
[ToBTopenue, o6o0mmenue. Padora ¢
99 TEKCTAMH 110 TeMeE "3aKOHBI 1 bubmmorexa IIOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHECHHS B MEXaHHKE
[ToBTOpenue, o0ob61meHue. Padota ¢
100 texcramu 1o teMe "Koiebanusa u 1 bubnnorexa [JOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHNEe. PaboTa ¢
101 TekcTaMH 110 TeMe "CBeTOBEIE 1 bubmmorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[loBTopenue, o6o0menue. Padora c
102 TekcTamu 110 TeMe "KBanrToBas u 1
snepHas pusuka"
OBLIEE KOJIMYECTBO YACOB I10 102 97

[NPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAHEHUKA

» dusuka, 8 knacc/ [lepeimkun A.B., OG11eCTBO ¢ OrpaHUYEHHON
0TBETCTBEHHOCTHIO «JIPODAY»; AkuimoHnepHoe od1ecTBo «M31aTebcTBO
«Ipocsewienue»

» Gusuka, 9 xnacc/ [epeimkun A.B., ['yrauk E.M., O611ecTBo ¢ orpaHUYeHHON
O0TBETCTBEHHOCTHIO «IPODA»; AkumonepHoe o0uecTBo «M31aTebcTBO
«[Ipocerienue»

» dusuka: 7-1 kacc: 6a30BbIM YpOBEHb: yueOHUK, 7 knacc/ [lepeimkun 1.M.,

NpanoB A.U., AkimonepHoe oob1miectBo «M3marenbctBo «lIpocBemenuer

METOANYECKHUE MATEPHUAJIBI IS YUUTEJA

®dwusuka. 7 kinacc. bazoBslii ypoBeHb. MeTonuueckoe mocobue k yaeOuuky 1. M.
[leppimknna, A. 1. MBaHoBa;

®usuka. 8 kinacc. ba3oBbiil ypoBeHb. MeToanueckoe nocodue k yueouuky M. M.
[Tepoiikuna, A. N. UBaHoOBa;

®dwusuka. 9 knacc. ba3oBbiil ypoBeHb. MeTonnueckoe mocooue k yueouunky M. M.

[Teprimkuna, A. Y. MBanogsa.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChbI CETU

HUHTEPHET
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