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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢u3nke Ha YypOBHE OCHOBHOIO oOlIero oOpa3oBaHUs
COCTaBJIeHAa Ha OCHOBE MOJIO)KEHUH M TpeOOBaHUM K pe3ysibTaTaM OCBOEHHs Ha
6a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHON MpPOrpaMMBbl, MPEACTaBIECHHBIX B
OI'OC 00O, a Takxke ¢ yu€ToM (heaepanbHOii pabodeil mporpaMMbl BOCIIUTAHUS U
KoHuenuuu npenonasanus yue6Horo npeamMera «@uznkay.

Copepxanue mnporpamMmbl Mo (U3MKE HampaBlieHO Ha (OpMUpOBaHUE
€CTeCTBEHHO-HAYyYHOW I'PaMOTHOCTH OOYyYaroLUIUMXCSd W OpraHMU3alUi0 H3yYeHHUs
Gu3MKN Ha JAeITeNbHOCTHON OcHOBe. B mporpamme mo ¢(usmke y4HTHIBAIOTCS
BO3MOXHOCTH y4yeOHoro mpenmMera B peanuzanuu TpeboBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMEeTHBIM pe3yJibTaTaM 00ydeHMs], a TaKxKe
MEXIMpPEIMETHbIE CBSI3U €CTeCTBEHHO-HAYUYHBbIX Y4YEOHBIX NpPEeIMETOB Ha YpOBHE
OCHOBHOT'0 00111ero 00pa3oBaHus.

[Tporpamma mo ¢usmke ycTaHaBIMBaeT paclpe/esieHne yueOHoro Mmatepurania
1o rogam oOydeHus (IO KjaccaM), mpejjaraeT NpUuMEpHYIO MOCIeJ0BaTeIbHOCTh
U3yYeHUs TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUs MPEIMETHOTO COJAEp)KaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUaroIXCs.

[Iporpamma mo ¢usnke pazpaboTaHa C LENbI0 OKa3aHWS METOAMYECKOM
MOMOIIIH YYUTEJIO B CO3/IaHNU paboue mporpaMMBbl 10 y4eOHOMY ITpeIMeTy.

®usuka ABISETCS  CUCTEMOOOpasyroUIMM Uil  €CTeCTBEHHO-HAay4HbIX
y4eOHBIX MPeIMEeTOB, IOCKOJIbKY (hH3MUeCKHe 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB
U SBIICHWH, M3ydaeMbIX XUMHEH, Ouoyorueid, actpoHomuedd U GU3UYECKOU
reorpaduell, BHOCHT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MUpa,
npenocTaBinseT HawOoyiee SCHble OOpas3lpl MPUMEHEHHsS HAyYyHOTO MeToja
MO3HAHUsI, TO €CTh CIIoco0a MoNy4eHUs JOCTOBEPHBIX 3HAHUM 0 MUpe.

Opna U3 rMaBHBIX 3a7a4 (U3NYECKOro OOpa3oBaHMs B CTPYKType OOIIero
00pa3oBaHUsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTU U
MHTEepeca K HayKe y 00yJaroluxcsl.

Nzydyenne ¢usukn Ha ©6a30BOM ypOBHE TMpeArnojaraeT OBJaJeHUe
CIIEIYIOIIUMHA KOMIIETEHTHOCTSMHU, XapaKTepU3YIOIIMMH €CTeCTBEHHO-HAayUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHSITH SIBICHUS;

e OIICHWBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEeI0OBAaHUS;

e UHTEpNpeTHUPOBaTh  JaHHbIE W  HCHOJb30BaTh  HAay4HbIE
J0Ka3aTeNbCTBA ISl TOIy4EeHHsI BbIBOOB.

[lenn wu3ydeHus ¢GU3MKM Ha YypOBHE OCHOBHOIO 00I1ero oOpa3oBaHMs
onpenenensl B KoHuemnuuu mnpenogaBaHusi ydeOHoro mpenmera «®dusmka» B
oOpa3oBaTenbHbIX oOpranumzauusx Poccuiickoit ®@enepanuu, pearnu3yOLINX
OCHOBHbIe  00111e00pa3oBaTebHble MPOrPaMMbl, YTBEPKIEHHOW pelleHreM



Konnernn MunuctepcrBa npocsenienus: Poccuiickoit @enepaunu (IpoToKos ot 3
nekadps 2019 r. Ne [1K-4BH).
Hesan n3yyenus pusuku:

NpUOOpeTeHNEe HWHTEpeca W CTPEMJICHHS OOYyYalolUXCs K HaydHOMY
U3YYEHUIO TPUPOJBI, Pa3BUTHE WX HMHTEJUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEW;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOje MO3HAHUS U (OPMUPOBAHUE
MCCJIeI0BATEIbCKOTO0 OTHOIIIEHHS K OKPYKAIOIIUM SBJICHUSIM;
dbopMHpOBaHWEe HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa H3yYeHHs
OCHOB CTPOECHHS MaTEPUH M (PYHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;
dbopMupoBaHUe TIPEACTABICHUN O poiii (GU3WUKHA IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHUIA;

pa3BUTHE  TIPEJCTaBICHUHA O  BO3MOXHBIX  cepax  Oymymiei
podeCcCUOHANILHOMN JesTeIbHOCTH, CBSI3aHHOW ¢ (DM3UKOM, IMOATOTOBKA K
JanbHeHIIeMy 00y4eHHUIO B 9TOM HaIlpaBICHUH.

JlocTikeHre 3TUX Tieledl mporpamMMbl 1o (U3MKEe Ha YPOBHE OCHOBHOTO
o6111ero o0Opa3oBaHus 00ECIeUNBAETCS PEIIEHUEM ClIeIyIOIINX 3a1a4:

npuoOpeTeHue 3HAHUH O JUCKPETHOM CTPOGHHWM  BelecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DJJIEKTPUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSAX;

npuoOpeTeHne yMEHHU ONMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
UCIIOJIb30BaHUEM I10JIyYE€HHBIX 3HAHUM;

OCBOEHHE METOJOB pELICHUS MPOCTEUIIMX pacyéTHBIX 3a7a4 ¢
UCIIOJIb30BaHUEM duznyeckux MOZeIel, TBOPYECKUX "
IIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HaOJIOAaTh MPUPOJIHBIE SIBIEHUS U BBIIOIHSITH OIBITHI,
nabopaTtopHble paboOTbl U OIKCIIEPUMEHTAJbHblE HCCIIEOBAaHUS C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX IPUOOPOB;

OCBOEHHE TPUEMOB paboThl ¢ MHPOpMaIuel (PU3NIECKOTO COACPIKAHMS,
BKJTFOUasi ”HPOPMAIIIO O COBPEMEHHBIX JOCTH)KCHUAX (PU3UKU, aHAIN3 U
KPUTHYECKOE OlIeHWBaHNe WH(POPMALIUY;

3HaKOMCTBO €O c(hepamu NpodeccroHaIbHOMN NesiTeIbHOCTH, CB3aHHBIMU
C (u3MKOW, M COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMM Ha
JTOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha uzydenne ¢usuku (6a30Bblii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

obpazoBaHus oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Heflent0), B 8
KJacce — 68 gyacoB (2 daca B Hezeno), B 9 kinacce — 102 ygaca (3 yaca B HeJelo).

[Ipennaraemplii B mporpamMme mo (Gu3uKe MepedeHb J1abopaTOpHBIX pPaboT H
OIBITOB HOCUT PEKOMEHIaTeNIbHbIN XapaKTep, yUUTeNb JejaeT BbIOOp MpoBeAeHUs



7abopaTOpHbIX pPabOT M OMBITOB C YYETOM HWHIMBUIYaJIbHBIX OCOOEHHOCTEN
oOyyJarolmxcsi, CIMCcKa 3KCIePUMEHTANIbHBIX 3aJaHuil, IpejjaraeMblx B paMKax
OCHOBHOT'0 FOCYJJapCTBEHHOT'0 3K3aMeHa 10 (pU3uKe.



COAEPXAHUE OBYUYEHUSA

7 KIIACC

Pazgen 1. ®u3uka u e€ poJib B NO3HAHHHN OKPY:Ka0IIero MUpa.

O®uszrnka — Hayka o mnpupoje. SABieHus npuponabl. PU3MYEcKUe SBICHUS:
MeXaHUYeCcKue, TEIIOBbIe, JJIEKTPUUECKHe, MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.

Ouznueckre BenuuMHbL. M3mepeHue ¢usznueckux BennudH. Duznueckue
npubopsl. [lorpemHocts u3mepenunit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak d¢usuka wu Jpyrue ecTecTBEHHble HayKd M3y4daloT MPHUPOLY.
EcTecTBeHHO-HAay4HBI METOJ MO3HAHMS: HAOIIOJEHUE, NMOCTAHOBKAa HAyYHOIO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIEPUMEHT IO MPOBEPKE T'UIOTe3, 00BICHEHHE
HaOmoaaemoro siBieHus. Onucanue Gu3nNUecKuX SBICHHUH ¢ TOMOIIBIO MOIeTeH.

Jemoncmpayuu.

1. MexaHuyeckue, TeIUIOBble, JJIEKTPUYECKHE, MAarHUTHbIe, CBETOBbIE
SIBJICHUSI.

2. @usnyeckue NpuOOPHl U MpoLeaypa NPSIMbIX U3MEPEHHUI aHAJIOrOBBIM U
U (GPOBBIM MPUOOPOM.

Jlabopamopnsie pabomut u onvimeol.

1. OmnpepeneHue LEHbI AeJIEHUS LIKAIbl K3MEPUTEIBHOrO Mpudopa.

2. H3mepenue paccCTOsTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPIOTO Tea.

4. OnpeneneHre pa3MepoB MajbIX TeJl.

5. M3MmepeHue TeMmeparypbl HpU MNOMOIIM >KUAKOCTHOIO TEPMOMETpa H
JaTYMKaA TeMIIepaTyphbl.

6. IIpoBeneHue ncciaegoBaHUsS MO MPOBEPKE TMIOTE3bl: JAJIBHOCTH MOJETA
HIapuKa, MyImeHHOro TOPU30HTAIBHO, TeM OoJiblile, yeM OOoJbllle BhICOTa
mycKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJCHUSI O CTPOCHHH BellecTBa.

Ctpoenue BeliecTBa: aToOMbl W MOJIEKYJbl, HMX pa3Mepbl. ONbITHI,

JTOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BEILECTBA.

JIBrkeHre d4acTul BemlecTBa. CBs3b CKOPOCTH [BWXKEHHS YacTHUI] C
temriepatypoil. bpoyHoBckoe nBuxeHue, nuddysus. BzaumoneiicTBue uacTuil
BELLECTBA: MPUTSIKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIleCTBAa: CTPOCHHE ra3oB, JKUJIKOCTEH M TBEPIBIX
(kpucTtamnuyeckux) Tesn. B3auMOCBsI3b MeXIy CBOMCTBAMHU BEILECTB B pPa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHueM. OcobeHHoCTH
arperaTHbIX COCTOSIHUW BOJIBI.

Jemoncmpauyuu.

1. HaGnroneHue OpoyHOBCKOTO ABUKEHUS.

2. HabGmonenue nuddy3um.



3. HaOmronenue SIBJICHUH, OO BSCHSIIOIIINXCS MPUTSIKEHUEM WA
OTTAJIKUBAaHWEM YacTHI] BELIECTBA.

Jlabopamopnuie padomost u onvimol.

1. OueHka JuamMeTpa aroMa MeTOJOM pSAOB (C  HCIONb30BaHHUEM

dbotorpaduii).
2. OnbITHI 0 HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSIKEHHUSL.
Pa3nen 3. /IBu:keHHe U B3auMoelicTBHE TeJl.
Mexanuveckoe JBWKeHUWe. PaBHOMepHOe M HepaBHOMEpPHOE [IBH)KEHHE.
Cxopoctb. CpenHsisi CKOpPOCTh NMPU HEPaBHOMEPHOM JIBWXeHWHU. Pacuér mytu u
BpEeMEHU JBUKEHHUS.
SlBnenuvie uHepuuu. 3aKoH HHepLUUU. B3aumojeilcTBue Tell Kak MpUYMHA
U3MEHEeHHUs CKOPOCTH JABM)XKEeHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBS3b TUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €JIMHUILIC
00béMa BelllecTBa.
Cuna Kak xapakTepUCTHKa B3aumojeicTBHs Teda. Cuiia ynpyroctd M 3aKOH
['yka. 3mMepeHue cuiibl ¢ TIOMOLIBIO AUHAMOMETpa. SIBlleHHe TATOTEHHS U CHUIIa
TspkecTu. Cuila TshKecTH Ha qpyrux mianerax. Bec tena. HesecomocTs. CroxxeHue
CHWJI, HalpaBJeHHBIX MO OJHOW mpsiMoil. PaBHojeilicTBytomas cui. Cuna TpeHus.
TpeHue cKoJbKeHUS U TpeHue MoKos. TpeHue B IpUpOJie U TEXHUKE.
Hemoncmpauuu.
1. HabGnroneHue MexaHHMUeCKOTro IBH)KEHHUS Tela.
2. M3mepenue ckopocTH MPSIMOJIMHEWHOTO JIBUYKEHUS.
3. HaGmtonenue siBneHUs UHEPLUU.
4. HaOmoneHne U3MeHeHUs CKOPOCTH MPY B3aUMOJIECTBUU Tell.
5. CpaBHeHHE Macc 10 B3aUMOJEHCTBUIO TeJl.
6. CioxeHue cuil, HalpaBJIeHHBIX MO OJJHOMN MPSIMOH.
Jlabopamopnsie pabomut u onvimeol.
1. OmnpezeneHne CKOPOCTH PaBHOMEPHOTI'O JIBH)KEHHMsI (IIapHKa B KUAKOCTH,
MO/IEJIU 3JEKTPUUECKOT0 aBTOMOOWIIS U TaK Jajee).

2. OmpepneneHue cpeaHel CKOPOCTH CKOJbXEHUs Opycka WM IIapuKa IO
HAKJIOHHOM MJIOCKOCTH.
OrnpepeneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbITBH, AEMOHCTPUPYIOIIHME 3aBHUCHUMOCTh pacTshkeHHs (IedopMarivm)
MPY>KUHBI OT MPUIIOKEHHOM CHUIIBI.

5. OmbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHHUS CKOJBXKEHHS OT
Beca Tejla M XapaKkTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienne TBEPABIX TeJl, *KHAKOCTel U ra3oB.



HaBnenune. CriocoObl yMeHbIIEHUS U yBeJIUUYeHUs aBiieHus. JlaBneHue rasa.
3aBUCMMOCTh JaBJieHUs raza or o0b&Mma, TemiepaTypbl. llepemaua naBneHus
TBEPABIMU TeJlaMU, XUJAKOCTSIMU U TazaMu. 3akoH [lackans. [IHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JaBIEHUs >KUAKOCTH OT TiyOuHbl. ['mapocratnyeckuii
napanokc. Coobiiaronirecs: cocyasl. [ uapaBnuyeckue MexaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe napieHue. [IpuumHBI CylecTBOBaHUS
Bo3AylIHON oOoiouku 3emun. OnbiT Toppuuennu. M3mepeHue atmocdepHOro
JaBJIeHUsl. 3aBUCUMOCTb aTMOC(EPHOro AaBJICHHs OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 15 u3MepeHus aTMoc(epHOTo AaBICHHUS.

JleficTBUe KMAKOCTU U raza Ha NOTpyXKEHHOE B HUX TeJo. BeITankuBaromast
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTbH AaBJI€HU ra3a oT TeMIepaTyphbl.

Ilepenaua naBneHUs )KUAKOCTHIO U Ta30M.

Coob6uatoiuecs: COCy/ibl.

I'mpopaBiandeckumii npecc.

[IposiBneHue neicTBUS aTMOC(EPHOro JABICHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHUIIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CUJTBI BeCY BHITECHEHHOM JKUIKOCTH.

VYcnoBue miaBaHus Tejl: IUIABaHWE WIIM MOTPYXKEHUE Tell B 3aBHCHUMOCTHU

OT COOTHOLLIEHUS MIIOTHOCTEN Tela U AKUJKOCTH.

Jlabopamopnsie pabomut u onvimeol.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOJle OT 00bEMa MOTpyKEHHOU B
XKUIKOCTb YacTH TeJa.

2. Onpenenenue BbITAJKUBAIOIIEW Cuibl, JeHCTBYIOIIEH Ha  Telo,
MOTrpyXEHHOE B KUJIKOCTb.

3. IIpoBepka He3aBUCUMOCTH BBITAJKUBAIOIIEH CUIIbL, JEMCTBYIOLIEN Ha TEJO
B KUJKOCTH, OT Macchl Teja.

4. OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJNO B JKUIAKOCTH, OT 00BbEMa MOrpyXEHHOM B
KUJKOCTh YaCTH TeJla U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomMeTrpa WM KOHCTPYMPOBAaHHE JIOOKH U
omnpeneaeHne e€ rpy30n0abEMHOCTH.

A T o

N

Pa3pnea S. PaGora u MomHOCTb. JHeprus.

Mexanndeckas paboTa. MOIIIHOCTb.

[IpocThie MexaHM3MBI: pbIYar, OJIOK, HaKJIOHHas TIUIOCKOCTh. IIpaBuiio
paBHOBecusi pbluara. IIpuMeHeHUe TmpaBWiIa paBHOBECHS pblyara K OJIOKY.



«3onoroe mpaBuio» MexaHuku. KIIJ[ mnpocteix wmexanuzmoB. IlpocTsie
MEXaHU3MBI B OBITY U TEXHHUKE.
Mexanudeckass osHeprusa. KuHeTnueckass M IOTEHUUAJbHAs JHEPrus.
IIpeBpanieHre 0OJHOrO BUAA MEXAaHUYECKOW 3HEPruU B IPYroi. 3aKOH COXpaHEHUs
SHEPIrUH B MEXaHUKE.
Hemoncmpauuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnsie pabomosl u onvimeol.
1. Omnpenenenue paboThl CUJIBI TPEHUS NPU PaBHOMEPHOM JABM)KEHUU Tela
10 TOPU30HTAIBHON TTOBEPXHOCTH.

2. HccnenoBaHue yCcloBUM paBHOBECHS pblUara.
N3smepenne KIIJ[ HaknOHHON MIIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKON SHEpruu.

8 KIIACC

Pazngen 6. TensioBble siBJIeHHS.

OcCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO--KUHETUYECKOM TEOpUU CTPOSHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MoJjeKyd. ONbITel, MOATBEPKAArOLINE
OCHOBHBIE MTOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mogaenu TBEPAOro, JKHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BelllecTBa.
Kpucrannuueckrne u amopgusie Tena. OObsiCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TeJl HAa OCHOBE IIOJIOKEHUH MOJEKYJSIPHO--KUHETUYECKOW TEOpHH.
CmauuBaHMe U KaNWJUISIpHbIE sIBIeHUS. TennoBoe pacliupeHne U cxaTHe.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yactull. BuyTpeHHsis sHeprus. CrnocoObl HW3MEHEHUsI BHYTPEHHEH JHepruu:
Terionepeaaya u COBeplIeHUe paboTHhL. Bunes Terionepeaauu:
TEITIONPOBOHOCTh, KOHBEKIUS, U3IyYEHHUE.

KonuyecTBo TermnoTel. YenpHas TEIJIOEMKOCTh BelllecTBa. [ermiooOMeH u
TEMJIOBOE paBHOBecHWe. YpaBHEHHWe TemuioBoro Oamadca. [lmaBmenwe w
OTBEpJIeBaHME KPUCTA/UVIMUYECKUX BEIIECTB. YJelbHas TeIruioTa IUIaBJIeHUS.
[TapoobpazoBanre u kouaeHcauus. Mcnapenue. Kumnenwe. YnenbHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TeMIIepaTypbl KHUIIEHHs OT aTMOC(epHOro
JIaBJICHHUSI.

BrnaxHocTs BO3myxa.

DHeprust TOIUMBA. Y IelibHas TEIMI0Ta CTOPaHUs.

[Tpunnuner paboTel TeruoBbix naurateneit KIIJ[ TemmoBoro asurarers.
TennoBble ABUTATENN U 3aLIATA OKPYXKAIOIIEH Cpebl.

3aKOH COXpaHEHUs U MPEeBpaILeHHs IHEPTUH B TEIJIOBBIX MPOLECCaX.

Jemoncmpauyuu.



v dwN e
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Habnronenue 6poyHOBCKOTO JBUKEHHUSI.

Ha6nronenue nuddysnn.

HaGnronenue siBneHnii cMauyuBaHUS U KaMJUISIPHBIX SBIICHUN.
HaGroieHre TermioBoro paciimpeHust Tell.

M3MmeHeHne naBieHHs raza NMpu W3MEHEHWH 00bEMa W HarpeBaHWW WIIH
OXJTKJICHUH.

[TpaBuna n3MepeHus TeMIiepaTyphbl.

Bune! Teronepenaym.

OxmnaxIeHre py COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiiieHUHM padOThl BHEITHUMH CHIIAMH.

. CpaBHeHME TEIUTOEMKOCTEH pa3IMYHBIX BEIIEeCTB.

. HaOnronenue kumeHus.

. HabnroieHne mocTosHCTBa TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TeIIOBBIX ABUTaTENEN.

Jlabopamopnuie padomost u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI IO OOHAPYKEHUIO NEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSI.
OnbIThI O BRIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WIIM caxapa.
OnpITHl MO HAOMIOJAEHUIO TEIUIOBOTO PACIHIUPEHHUs Ta30B, KUAKOCTEH U
TBEPABIX TEJL.

Ornpenenenve naBjieHUs BO3ayxa B OajylOHe MINpUIIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJEHHUS BO3JyxXa OT €ro
00bEMa M HarpeBaHUS WA OXJIKICHHUS.

IIpoBepka runoTe3sl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOUN TPyOKe OT TeMITepaTyphl.

HaOnronenue wu3MeHeHUss BHYTpPEHHEW »HSHEpruM Teja B pe3ysibTaTe
Terionepeaayu U padboThl BHEIIHUX CHUJI.

HccnenoBanue siBIeHHS TeIIOOOMEHAa IMPU CMEIIMBAHUM XOJIOJHOW U
ropsiuer BOJBI.

Onpenenenve  KOJIWYECTBA  TEIJIOThl, TMOJYYEHHOrO BOJOM  Mpu
Ter1000MeHe ¢ HarpeThiM METAUIMUYECKUM LIVJIHHAPOM.

Ornpenenenue yaenbHON TEMI0EMKOCTH BEIlleCTBa.

Hccnenosanue npolecca ucrnapeHus.

Onpenenenre OTHOCUTEIBLHOM BIAXXHOCTHU BO3/1yXa.

Ornpenenenve yaeabHON TEMIOTHI MJIABJICHUS JIbJA.

Pazgen 7. JaekTpuyeckue 1 MAarHUTHbIE SIBJICHHSI.

OnekTpuzanus Ten. JlBa poja 3JIeKTpUYECKUX 3apsaoB. BzaumopericTsue
3apsokeHHbIX  Tell. 3akoH KyrnoHa (3aBUCHMOCTh CHJIbI  B3aUMOJEHCTBUSA
3apsOKEHHBIX TeJl OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEX]TY TeJIaMH ).



Onektpuyeckoe mnone. Hanpsok€HHOCTh anexkTpuyeckoro mnoss. IlpuHuun
CYyNEepHO3ULINU JIEKTPUUECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DIeMEHTapHBIA 3JIEKTPUUYECKUI 3apsl.
Ctpoenne aroma. IIpoBOIHMKM Y  JUPIEKTPUKUA. 3aKOH  COXpaHEHUs
AJIEKTPUUYECKOTO 3apsija.

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKa.
HctouHuKM MOCTOSHHOTO TOKa. JIeMCTBUSI BIEKTpUUYECKOro ToKa (TeIsIoBoe,
XUMUYECKOE, MAarHUTHOE). DNEeKTPUUECKUHN TOK B XKHUAKOCTIX U ra3ax.

Onektpudeckass uenb. Cuia Toka.  DJNEKTpUYECKOe  HaIpsKEeHHE.
ComnpoTuBiieHre TPOBOJHUKA. YIeIbHOE CONpPOTHUBIIEHHE BellecTBa. 3akoH Oma
Uil ydacTka nenu. [lociemoBatenbHOoe M mapajuleIbHOE — COEOUHEHHE
MIPOBOJIHUKOB.

PaGota u MomHOCTh 3yieKTpuueckoro Toka. 3akoH Jxoymns—JleHua.
DneKTpuYecKne 1enu U MoTpeduTtenu 3MeKTpuyeckoi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

ITocTtositHHble ~ MarHuThl.  B3anmopaelcTBME  MOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nose. MaruuTHoe noje 3eMJIM U ero 3HadeHue JUisl )KU3HU Ha 3emle.
OnbiT  Opcrena. MarnuTHoe moJjie  3yeKTpuyeckoro Toka. [IpumeHneHue
3JIEKTPOMAarHUTOB B TEXHUKe. J[eficTBMEe MArHUTHOTO MOJIsI HA TPOBOAHUK C TOKOM.
DNeKTpOoIBUTaTeNlb TMOCTOSIHHOTO ToOKa. Vcmonb3oBaHWE >IEKTpOJBUTaTesieil B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SBneHne 3MeKTpoMarHuTHOW UHAYyKIuU. [IpaBuino Jlenna.
DIeKTporeHeparop. Cnoco6bl MIOJIyYEHUS 3JIEKTPUYECKOU SHEPIuH.
DNEeKTPOCTAaHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

DneKTpu3anus Tel.
JIBa poa 31eKTPUYECKUX 3apsIIOB U B3aUMOICMCTBUE 3apSKEHHBIX Tel.
VYcTpoicTBO U JeliCTBUE AJIEKTPOCKOIA.
DneKTpocTaTudecKast UHAYKIHUS.
3aKOH COXpaHEeHUs IEKTPUUECKUX 3apsiI0B.
IIpoBOAHUKY U TUATEKTPUKHU.
MogaenupoBaHue CUIIOBBIX JIMHUI 3JIEKTPUYECKOrO MOJIS.
McTOYHUKN TOCTOSTHHOTO TOKA.
JIelcTBUS IEKTPUIECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKHUJKOCTH.
. ["'a30BbIi1 pazps.
. I3MepeHune cuiibl TOKa aMIepPMETPOM.
. I3MepeHune 21eKTpUIeCcKOro HaNpsKeHUs! BOJIbTMETPOM.
. PeocTtar n Mmara3uH cOmpoOTUBIIEHUHN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumonelicTBHe NOCTOSHHBIX MAarHUTOB.

MopaenupoBaHre HEBO3MOXKHOCTHU pa3JiesIeHHs] MOJIF0OCOB MarHuTa.
MopaenupoBaHrue MarHUTHBIX MOJIEN TOCTOSIHHBIX MarHUTOB.
OmnsiT Dpcrena.

MarauTHoe noJie ToKa. DJIeKTPOMAarHur.

JleficTBre MarHUTHOTO MOJIsl HA TPOBOJAHUK C TOKOM.
DNeKTpOIBUTaTeNIb MOCTOSSHHOTO TOKA.

HccnenoBanue sSiBISHUS 3JICKTPOMArHUTHON UHIYKIIUH.

Omnbitel Dapajes.

3aBUCMMOCTh HAalpaBjieHUWs HUHAYKIMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DJeKTporeHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnsie pabomul u onvimeol.

1.

o oW

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOMIOACHUIO DIIEKTpU3AlMU Tell MHAYKUHeH u Tpu
CONPUKOCHOBEHUHU.

UccnenoBanue nelcTBUS JJIEKTPUUYECKOrO TOJS HA MPOBOJAHUKH U
JIARTIEKTPUKHU.

COopka u mpoBepka paboThI JIEKTPUUECKOMN LIEMU TTOCTOSIHHOTO TOKA.
W3MepeHne u peryirpoBaHuE CUJIbI TOKA.

WzmepeHue u peryirpoBaHue HaMPSKEHUS.

HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, MAYILErOo 4epe3 pPe3ncTop, OT
COINIPOTHBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HAa PE3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONIPOTHUBJIEHUSI MPOBOJHUMKA OT €ro [JWHBI, IUIOLIAAX IONEPEeYHOro
CeUeHHUs U MaTepuaa.

[IpoBepka mnpaBuia CHOXKEHUS HANPSHKEHUH MpU TMOCIeA0BaTEIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

IlpoBepka mpaBwiia AJis CUJIbl TOKa MpPU NapajieIbHOM COeJIUHEHUU
PE3UCTOPOB.

Onpenenenre pabOThI SAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 pe3ucTop.
OnpeneneHrve MOIIHOCTUA AJIEKTPUUYECKOTO TOKa, BbIAENseMOl Ha
pe3ucrope.

HccnenoBanue 3aBUCHUMOCTH CUJIbI TOKa, UAYILIErO 4Yepe3 JaMIIOYKy, OT
HaIpsHKEHUs Ha Hell.

Onpenenenue KII/[ narpeBarersi.

HccnenoBanne MarHuTHOTO B3aUMOJIEMCTBUS MOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHMTHOrO TMOJs TOCTOSHHBIX MAarHWTOB TMpPU  HX
00beITMHEHNH U pa3JIeJIeHUH.

UccnenoBanue AeiCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JI€MOHCTPUPYIOLIWE 3aBHCHUMOCTb CHJIbl  B3aUMOJEHCTBHUSA
KaTyIIKK C TOKOM M MarHWTa OT CHJIbI TOKAa W HaNpaBJ€HUs TOKa B
KaTyILKe.

18. MI3yueHune NeiCTBUS MarHUTHOT'O TOJIsL HAa ITPOBOJIHUK C TOKOM.

19. KoHCcTpyHnpoBaHue U n3ydeHue paboThl 2JIEKTPOIBUTaTes.

20. 3mepenue KII/] amekTpoaBUraTeibHOM yCTaHOBKH.

21. OnbITBl IO MCCJIEOBAHUIO SIBIIEHUS DSJIEKTPOMAarHUTHOW WHAYKLIMM:
UCCJIEIOBAHNE W3MEHEHMI 3HAa4YeHUs M HAlpaBJICHHUs WHAYKIUOHHOIO
TOKaA.

9 KJIACC

Pazgen 8. Mexanudeckue siBJ1eHHUsI.

Mexannueckoe [BHKeHHe. MarepuanbHas Touyka. Cucrema orTcuéra.
OTHOCUTENIBHOCTh MEXaHUYEeCKOro JBWKEHHUS. PaBHOMepHOe MpsSMOJMHEWHOE
nerxenrne. HepaBHoMepHoe npsMosuHelHoe aBuxkeHue. CpeqHsis 1 MTHOBEHHAs
CKOpOCTB TeJla TP HEPAaBHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiiHelHOoe BHkeHue. (CBoOomHOe
najgenue. OnsIThl [ anumes.

PaBHOMepHOe nBUXKEHHE MO OKpYy>KHOCTH. Ilepumon u dactota obpaieHus.
JIuHeitHas u yrioBasi CKOpOCTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

Ilepssiii 3akoH HerotoHna. Bropoit 3akon Herotona. Tpertuit 3akon HeroToHa.
[TpuHIMTI Cyneprno3ULIK CHUII.

Cuia ynpyroctu. 3akoH I'yka. Cuia TpeHHsI: CUila TPEHHUS CKOJIB)KEHHUs, CUJla
TPEHUsI OKOSI, APYTUe BUJIBI TPEHUS.

Cuna TsKeCTH W 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpeHHe CBOOOIHOIO
nafgeHus. JIpmxenue muaner Bokpyr ConHua. IlepBas kocMuueckasi CKOPOCTb.
HeBecoMoCTh U nieperpy3ku.

PaBHOBecue matepuanbHON TOukH. AOCOMOTHO TBEpHOoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynse Tena. M3menenne nmmynbsca. MMmynec cunbl. 3aKOH COXpaHEHUs
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexanuveckass paboTa W MOIIHOCTh. PaboTa CHJI TSXKEeCTH, yNPYroCTH,
TpeHusi. CBsA3b dHepruu u paboThl. [loTeHManbHas sHeprus Telna, MOJHATOro Hajl
NOBEpXHOCTHIO 3eMJIH. [loTeHIManbHas sHeprus cxxatoil npyxuHbl. Kunetnueckas
sHeprus. TeopeMa 0 KMHETUYECKON HEPruH. 3aKOH COXPAHEHUS MeXaHH4YeCKOU
SHEprum.

Jemoncmpayuu.

1. HaGnroneHue MexaHHMUeCcKOro NBH)KEHUS Tejla OTHOCUTENBHO Pa3HbIX Tel

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

CpaBHeHMe IyTell W TpPaeKTOPUH NBHXKEHHsS OJHOIO M TOTO K€ TeJa
OTHOCHUTEIBHO Pa3HbIX Tell OTCUETA.

MzMmepeHne ckOpoCTH U YCKOPEHUS TPSIMOTMHEHHOTO IBUKEHUS.
HccnenoBanue mpu3HaKOB PaBHOYCKOPEHHOT'O IBUKEHUS.

HabmroneHue qBMKEeHHS Tena Mo OKPYKHOCTH.

HabnroneHue MexaHnuecKux sIBICHUM, MPOUCXOASIINX B CUCTEMEe OTCUéTa
«Tenexka» mpu e€ paBHOMEPHOM M  YCKOPEHHOM JBH)KEHUU
OTHOCHUTEJILHO KaOWHeTa (PU3HKHU.

3aBUCHMOCTh YCKOPEHHsS Tejla OT MacChl Teja M JICMCTBYIOIIEH Ha HEro
CHIIBL.

Habmronenue paBeHcTBa CUJT TPU B3aUMOJECHCTBUM Tell.

M3MmeHneHue Beca Tela MpyU yCKOPEHHOM JIBUKEHUU.

[Tepenaua ummysbca Mpy B3auMOJICHCTBUN TeJ.

[IpeobpazoBaHus YHEPTUU TTPU B3aUMOJCHCTBHUH Tel.

CoxpaHeHne UMITyJibca IPU HEYIPYroM B3auMOJEHCTBUMU.

CoxpaHeHune uMIyJibca Ipu abCOMOTHO YIIPYTOM B3aUMOIEUCTBUU.
HabnroneHue peakTUBHOTO JIBUXKEHUSI.

CoxpaHeHne MeXaHUYeCKOW SHEePTUH TIPU CBOOOHOM MaieHUH.
CoxpaHeHre MeXaHUYEeCKOW SHEPTUHU MPHU JIBHKSHUH TeJla MoJ JeHCTBUEM
MIPY>KUHEI.

Jlabopamopnuie padomost u onvimol.

1.

KoHcTpyupoBanue TpakTa IJIs pa3roHa W AallbHEHIIero paBHOMEPHOTO
JBUKCHHSI IIAPUKA WITH TEIEKKH.

Ornpenenenue cpelHel CKOPOCTH CKOJIbKEHUsI Opycka WM JBHKEHUS
IIaprKa 1o HaKJIOHHOM TIOCKOCTH.

Ompenenenre yCKOpeHUs Tejla TPU PaBHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHHU TP PaBHOYCKOPEHHOM
JIBI>KeHUU 0e3 HauallbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM TIPH PABHOYCKOPEHHOM JBWXEHUU 0e3
Ha4YaJIbHOW CKOPOCTH IIyTH OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHHU OJJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT  CHIIBI
HOPMaJIBHOTO JaBJICHUS.

Ompenenenne kKodPUITMEHTA TPEHUS CKOIBKEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenue paboThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBU)KEHUU Teja
10 TOPU30HTAIEHOM MOBEPXHOCTH.



10. Onpenenenrie pabOThl CUJIbl YOPYrocTH TMpU TMOABEME TIpy3a ¢
HCITOJIb30BaHUEM HEMOBHIKHOI'O U MOBMKHOI'O OJIOKOB.

11. I3yueHue 3aKkOHa COXpAaHEHUs SHEPTUU.

Pa3zaen 9. Mexannueckune KoJie0aHHUA U BOJIHBI.

KonebarenbHoe nBmxenrne. OCHOBHBIE XapaKTePUCTHKU KOJIeOaHUM: TeprojI,
4acToTa, aMIUINTyAa. MaTteMaTu4ecKuid U NpyXKUHHbIA MasTHUKU. [IpeBpaienue
SHEPruu Mpu KojaedaTeIbHOM JBUKESHUHU.

3atyxawmme — kKonebaHus.  BbeIHyXaeHHble — KojieOaHus.  Pe3sonaHc.
Mexannueckue BoiHBI. (CBolicTBa MeXxaHW4yeckux BoJiH. [IponmonbHble U
MorNepeyHble  BOJHBI. J[MMHA BOJHBI H CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHn4yecKre BOJHBI B TBEPAOM TeJe, CEUCMUYECKHE BOITHBI.

3Byk. ['poMKoCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. MH(dpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenme koneOaHWU TeNl MOX IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YIPYTOCTH.

Ha6nronenue xonebanmii rpy3a Ha HUTH U Ha TIPYXKUHE.
Habmronenue BeIHY K ACHHBIX KOJIeOaHUI U pe30HaHca.
Pacnpoctpanenue npo10bHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIH ).
HalnroneHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

o A W N

AKyCTUYECKUI pe30HaHC.
Jlabopamopnsie pabomut u onvimeol.
1. OmpegeneHre 4YacTOThl M Iepuojaa KojebaHWl MaTeMaThiecKoro
MasiTHUKA.
2. OmnpexeneHue 4acTOThl U Mepruoja KojaedaHu MpyKMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCHUMOCTH Meprojia KoJieOaHW MOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnenosaHue 3aBUCUMOCTHU Mepuoja KojeOaHuil mpy>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IlpoBepka He3aBUCHUMOCTH Mepuojia KojJeOaHUW rpy3a, MOJBEIIEHHOTO K
HUTHU, OT MACChl Ipy3a.
6. OmbITBI, JEMOHCTPUpYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHuid
MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3MepeHue yckopeHust CBOOOHOIO MaeHus.
Pa3nen 10. DnekTpoMarHuTHoOe noJie H 3JIeKTPOMATHUTHbIE BOJIHBI.
DJIeKTpOMarHuTHOE  Tojie.  JJeKTpOMarHuTHele  BoJHBL.  CBOMcCTBa
aJeKTpoMarHuTHbIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Fcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3HU.



DnekTpomMarHuTHas npupoga cera. CkopocTh cBeTa. BojgHOBBIE CBOICTBa
cBeTa.

Hemoncmpauuu.

1. CBoWicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBBIE cBONCTBa CBeTA.

Jlabopamopnuie padomut u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUJIBLHOTO

tenedoHa.

Pazgen 11. CBeToBLI€e SIBJIEHHS.

JlyueBass  mogenb  cBera.  McrouHuku ~— cBetra.  IIpsmoinuHeiitHoe
pacrnipoctpaHeHue cBeta. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTpa)K€HUsI CBeTa.

IIpenominenue cBera. 3akoH mnpesnomieHuss cBeTa. [lonHoe BHYTpeHHee
OTpakeHHEe cBeTa. VIcmoiap30BaHME TIOJHOTO BHYTPEHHErO0 OTPaXeHUs B
ONTUYECKUX CBETOBOAX.

Jlunza. Xon onayueir B nuH3e. Onrtuueckas cucrtema ¢oToanmnapara,
MHKpOCKOINa U Teleckona. [7a3 kak omntudeckas cucrtema. BIn3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenune Oenoro cBera B crekTp. OmnbiTel Hptorona. CroxeHue
CIIeKTpaJIbHBIX LIBETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

IIpsmonuHeitHOe pacpocTpaHEeHHEe CBETA.

OrtpaxeHue cBeTa.

[Toy4yenue n300pa>keHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.

IIpenomnenue ceera.

Ontuyeckuii CBETOBOJ.

Xon nyyel B coOuparoliei JInHse.

XoJ Jiydeil B paccerBaroIIe JINH3E.

[Tony4yeHue n300pa’keHUid ¢ TOMOILBIO JINH3.

[Tpuntun aeiicTBus hoToanmapara, MUKPOCKOIIA U TeJIeCKora.

10. Mopenp riaza.

11. Paznoxenue 6enoro ceera B CIIEKTP.

12. [Tomy4yenue 6enoro cBera MpH ClIOKeHUH CBETa pa3HBIX [[BETOB.

Jlabopamopnuie padomost u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTpa)Ke€HHUsl CBETOBOrO Jyda OT yrja
MaJIeHuUsl.

2. M3yueHue xapakTepUCTHK U300pakeHUs MpeaMeTa B IIIOCKOM 3epKajle.

3. HccrnenoBaHue 3aBUCHMOCTH yIJIa MPETOMIIEHUS CBETOBOIO Jiy4ya OT yrIjia
naJieHus Ha TPaHUIIE «BO3yX—CTEKIIO».
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4. TlomyueHne n3o0paxeHUI C MOMOLIBIO COOMPAIOILEH JTUH3BI.
Omnpenenenne (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI cOOMparoIeit
JIMH3BI.

OnbIThI O Pa3yIoKEeHNIO OeJI0ro cBeTa B CHEKTP.

7. ONBITBl [0 BOCHPUATHUIO LIBETa MPEIMETOB MPU HUX HAOJIIOJEHUHU depes
[[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBbBIE sIBJIeHMS.

OnsiTel Pesepdopna u minanerapHast mMojenb atoMa. Mojens atoma bopa.
Hcnyckanue u noryionieHue ceeta atToMoM. KBaHTsl. JInHe9aTble CIEKTPHI.

PannoaktuBHOCTE. Anbda-, 6eTa- U raMma-usnyyeHusi. CTpoeHue aTOMHOTO
anpa. Hykinonnas wMogens aromHoro sapa. Wsoronmsl. PaanoaxtrBHBIE
npeBpaiuenus. [lepuoa noxypacnaga aTOMHBIX siiep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsIOBOIO M MacCOBOI'O YHCE.
OHeprusi cBA3M aTOMHBIX sjaep. CBs3p Macchl M dHepruu. Peakunn cuHTe3a u
nenenus saep. Mcrounnku 3Heprun ComHIa v 3BE371.

AnepHas sHepretuka. JleMcTBUS paJuMOAKTUBHBIX H3JIyYeHUH Ha >KHUBBIE
OpraHU3MBl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHHs U MOTJIOLIEHNS.

2. CHekTpsl pa3IMYHBIX T'a30B.

3. ChekTp Bojaopoa.

4. HaGmroneHnue TpekoB B kamepe BuinbcoHa.

5. Pabora cuéTunka MOHU3UPYIOIIUX U3TyUEHUI.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padomosl u onvimol.

1. HaGnroneHue CIUIOLIHBIX U JIMHEMYAThIX CIIEKTPOB U3JIy4YEeHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPIrUM YacTULBI IO TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTUBHOTO (oHA.

IHoBTOpHTEIBbHO-0000 AU MOAYJIb.

[ToBTOpHTENBHO--00001AIOMMK MOAYJ b TPeAHA3HAYEH JJIl CUCTeMaTU3alun
U 00oOUIeHHs] MNPEeAMETHOIO  COJEep)KaHUs M OIbITa  JesTeIbHOCTH,
NpUOOPETEHHOTO MPU U3yUYEHUHU BCEro Kypca (pU3MKH, a Takxke Ui MOATOTOBKU K
OCHOBHOMY TOCYyJapCTBEHHOMY »JK3aMeHy 10 (Hu3MKe [UIsi OO0ydaroluxcs,
BBIOpPABIIMX ATOT y4EOHBIN MpeaMer.

IIpy M3y4eHuM JAaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIesITeJIbBHOCTH, Ha OCHOBE KOTOPBIX OOecreunBaeTcsi JOCTUKEHUE NMPEAMETHbBIX U
MeTanpeIMEeTHbIX  IUIAaHUPYEeMbIX  pe3yjibTaToB  oO0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasl I'PaMOTHOCTb: OCBOEHHE HAay4YHBIX METOJIOB HCCIIeJOBAaHUS



SIBJICHUW TPUPOABI W TEXHUKH, OBJaJlcHUE YMEHHUSMHU OOBSCHATH (PU3NYECKHE
SIBJIGHUs, TIPUMEHSS TIOJIyYeHHble 3HaHWs, pellath 3ajadd, B TOM YHCIIe
KauyeCTBEHHBIE U dKCIIEpUMEHTAIIbHEBIE.
[TpuHIMITHATIEHO JIEATEILHOCTHBIM XapaKTep JIaHHOTO pa3jelia peau3yeTcs
32 CY€T TOro, 4YTO OOyYaroIIWecs BBIMOJIHSIIOT 3aJlaHus, B KOTOPBIX UM
npeJiaraeTes:
Ha OCHOBE IIOJIyYeHHBIX 3HAHHWHA pacro3HaBaTh W HAYYHO OOBSICHSTH
bu3nYecKue SABJICHUS B OKPYIKAIOIIIEeH MPUPO/IE U TIOBCETHEBHOM JKU3HU;
UCITOJI30BaTh HAYYHbIE METOJIBI MCCIIeIOBAaHUS (U3HUECKUX SBJICHUMN, B TOM
YucIie I IPOBEPKH TUITOTE3 U MOJIYYEHHUS TEOPETUIECKUX BBIBOJIOB;
OOBSACHATH HaydHble OCHOBBI HamboJiee BaXKHBIX JOCTH)KEHHWU COBPEMEHHBIX
TEXHOJIOTHH, HAPUMED, MPAKTUIECKOTO HCITOIb30BAHMS PAa3IMYHBIX HCTOYHHKOB
SHEPTMM Ha OCHOBE 3aKOHA IMPEBpaIlleHUs] U COXPaHEHHUS BCEX M3BECTHBIX BUIIOB
SHEPTHUH.



IHJIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHUSA NPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

N3yuenve Gpu3uku Ha ypoBHE OCHOBHOIO 00I1ero oOpa3oBaHUsi HaMpaBiIeHO

Ha JIOCTW)KEeHHE JTMYHOCTHBIX, METANPeAMETHBIX U MPeIMETHBIX 00pa3oBaTeIbHbIX
pe3yJbTaToB.

B pe3ynbrare u3yuenus GpU3MKA Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus

y oOyyaromierocst OyayT copMUpoOBaHbl ClEAYyIOIINe JTUYHOCTHBIE Pe3yJbTaThl B
YacTH:

1) naTpuoTHYECKOro BOCTIMTAHUA:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
¢uznueckoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTIKEHUSIM POCCUICKUX YUEHBIX--(PU3NKOB;

2) rpa’aaHCKOro U {yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXJCHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKMX IMpoOJieM, CBS3aHHBIX C MPAKTUYECKUM IpUMEHEeHHeM
TOCTOKeHUH (PU3NKW,

— OCO3HaHWE€ BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHLMIIOB B JAESITEIBHOCTH
Y4E€HOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIPUSATHE 3CTETUYECKUX KauyecTB (U3NYECKOM HayKu: e€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHMSI:

— OCO3HaHWE IIEHHOCTH (U3NYECKOM HayKM KaK MOIIHOIO HWHCTPYMEHTa
[IO3HAHUS MUPA, OCHOBBI Pa3BUTUS TEXHOJOIWM, BaXKHEUIEH COCTABIAIOLIEH
KyJIbTYPBI;

— pa3BHUTHE Hay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIeI0BaTEIbCKON
NEeATEIIbHOCTH;

S) <¢opmupoBaHus  KyJbTYpbl 3A0pPOBbSI M  3MOLHOHAJBLHOIO
0J1aronoJy4yus:

— OCO3HaHHWE IIeHHOCTH Oe3o0macHoro obpa3a JKHW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTUM MpPaBWJI O€30MacCHOTO IOBENECHHs Ha
TpaHCIIOpTEe, HAa JOpOrax, ¢ 3JEKTPUUYECKHUM U TEIUIOBBIM OOOpYyJIOBaHUEM B
JOMAIIIHUX YCIIOBUSAX;

— c(hOpMHPOBAaHHOCTh HaBBIKa peQUIeKCHH, MpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TAaKOro e Mpasa y APyroro 4yejoBeKa;

6) Tpy10BOro BOCIMTAHUS:

— AKTHBHOE y4YacTHe B pEIIeHUH MPaKTHUYEeCKUX 3a1ad (B paMKaxX CeMbH,
oOpa3oBaTeNbHON  OpraHW3alud, Tropoja, Kpas) TEXHOJOTMYeCKOW U



COLIMAJIbHON HaNpaBlIE€HHOCTH, TPeOYIOIUX B TOM 4HCIe W (QUIUIECKHX
3HaHWM;

e — UHTepec K MPaKTUUYEeCKOMY U3Y4YeHHIO Npodeccuil, CBsI3aHHBIX ¢ (PU3UKOIL;

e 7) 3KOJIOTHYECKOI0 BOCIIHTAHHS

e — OpHEHTalMs Ha NpUMeHeHHe (U3NYECKUX 3HAHWM A pelleHus 3a1ad B
0o0JIaCTH OKpY’Karollel cpenabl, IJAHUPOBAHMUS IIOCTYNKOB W OLEHKH HX
BO3MO’KHBIX MOCIEACTBUM ISl OKpY Karolleil cpeabl;

e — OCO3HaHHME TI00AJIHHOIO XapaKTepa SKOJOTHYECKHX MpoOieM W MyTed ux
peLieHus;

e 8) aganTanMu K M3MEHSIOMIUMCS YCJIOBHSIM COLHAJBLHON M NPHPOAHOM
cpeabl:

e — TOTPeOHOCTh BO B3aWMOJEHCTBUM MPU BBINOJIHEHUH MCCIEIOBAaHUNA H
MIPOEKTOB (DU3UYECKON HAIMpPaBIEHHOCTH, OTKPBITOCTh OMNbBITY W 3HAHUSAM
IPYTHX;

e — TIOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MpPaKTUYECKYIO
NesITEeNbHOCTD;

e — NOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4uciie (OpMyIHpOBaTh
UJieU, IOHATHUS, TUIOTe3bl O GU3NUYECKUX 00BEKTaX U SIBICHUSX;

e — OCO3HaHHE JePUIIUTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00acTu
¢buznkwy;

e — TUIAHUPOBAaHHWE CBOETO PAa3BUTHUS B MPHOOPETEHWH HOBBIX (UINUECKUX
3HAHUM;

e — CTpeMJICHUE aHaJU3UPOBATh U BBISIBISITH B3aUMOCBSI3U IPUPO/IbL, OOLIeCTBa U
HKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKAa CBOMX [JEUCTBUM € Y4YE€TOM BIMSHUSA Ha OKPYXXAIOILIYIO Cpeny,
BO3MOYKHBIX [NI00ANTbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesyneraTe ocBOeHUMS TporpamMmbl 1Mo (U3WKe Ha YpPOBHE OCHOBHOTO
ob1rero oopa3zoBaHus y o0ydaromerocs: 6yayT chopMupoBaHbl MeTanpeaAMeTHbIE
pe3yJbTaThl, BKIIOYAIOIIHE T03HABATEIbHbIC YHUBEpPCAIbHbBIC YUeOHbIe 1eHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpCalIbHbIe  y4eOHBbIE  JCHCTBUS,  PpeEryJsSTUBHBIC
yYHUBepcabHbIe Y4eOHbIE TeHCTBUSI.

ITo3HaBaTebHBIE YHHBEpCAJbHbIE YUeOHbIE JeiicTBHSA
ba3oBble Joruyeckue qelcTBHA:
e BBISBIATH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKA OOBEKTOB
(sBIEHMM);



YCTaHABIWBATh CYIIECTBEHHBIA MPU3HAK KIacCU(PUKAINKI, OCHOBAHUS IS
0000111eHHs U CpaBHEHHS;

BEISIBIISITh 3aKOHOMEPHOCTH Y ITPOTHBOPEYHS B paCCMaTpPUBAaEeMbIX (aKTax,
JAaHHBIX W HAOJIFOICHUSX, OTHOCSAIIUXCS K (PU3UUECKUM SIBICHUSIM;
BBISIBJISITH TIPUYUHHO--CJICICTBEHHBIC CBSI3U MPU HM3yUYeHUH (PU3NUSCKUX
SIBJICHUM ¥ TPOIIECCOB, JIeJIaTh BBIBOABI C UCIOJIB30BAaHUEM J€TYKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIFOUCHHM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3IX
bU3NYECKUX BEINYWH;

CaMOCTOSITeJIbHO BBIOMpAaTh CMOCOO pelIeHus Yy4eOHOU du3ndecKon
3ama4n (CpaBHEHHE HECKOJBKHMX BapHAHTOB pPEIIeHHUs, BBIOOpP HambOolee
MOJIXOJSIIETO ¢ yYETOM CaMOCTOSITEIHHO BbIICJICHHBIX KPUTEPHEB).

ba3oBble HcciegoBaTebCKHE JelCTBHS:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIeIOBATENbCKUNA HHCTPYMEHT MMO3HAHUS;
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIIEHHOMY TIJIaHy OIIBIT, HeCIOKHBIN
¢u3nYecKuit SKCIEepUMEHT, HeOOJbIIoe UCCIeOBaHNe (U3UUIECKOTO
SIBJICHMUS;

OLIEeHMBaTh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh HH(OpPMALHIO,
MOJIyYeHHYIO B XOJI€ UCCJIeIOBAHMUS UITU DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMyJIHpPOBaTh 000OIIEHHS U BBIBOABI IO pe3ysibTaTam
MPOBEIEHHOIO HAOIIOEHUS, OMbITa, UCCIIEIOBAHNUS;

NPOTHO3MPOBaTh BO3MOXXHOE JalibHelllee pa3BUTHE  (HUUUECKUX
MPOILIECCOB, a TAK)Ke BBIJIBUTATh MPEATIOI0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6oTa ¢ undpopmaumeii:

IIPUMEHSTh Pa3JINYHbIE METOJbI, UHCTPYMEHTBI U 3alPOCHI IIPU MOUCKE U
orOope WH(MOpMAaLWK WM JAHHBIX C Y4€TOM MpEIIOKEHHON ydeOHOI
¢uznueckoil 3anauuy;

aHAJIM3UPOBaATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO
pa3IMYHBIX BUIOB U (HOPM IMpeICTaBICHHUS;

CaMOCTOSITENIbHO  BBIOMpATh ONTHUMAIbHYIO (QOpMYy TpeaCTaBICHUS
uHGOpMAIlMM W WUIIOCTPUPOBATh pellaeMble 3aJadud  HEeCIOXHBIMU
cXeMaMH, AuarpaMMaMu, MHOU rpadukoi 1 ©X KOMOMHALUSIMH.

KOMMyHHKaTHBHLle YHHUBEpPCAJIbHBIC y'—leﬁﬂble AeNCTBUS:

B XOJle 0OCyXJeHusi y4eOHOro mMarepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CY X AaeMOi TEMbI U
BBICKa3bIBaTh HJIEW, HAlleJIeHHble Ha pellleHHe 3aJadyd U TOoAJep)KaHHe
OyiaroXxenaTeIbHOCTH OOIICHHUS;

COIOCTABJISITh CBOM CYXIEHHsS C CYXICHHUSIMU JAPYTHMX YYaCTHHUKOB
nranora, oOHapyKUBaTh pa3IndKe U CXOACTBO MO3UIHH;



BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
myOJMYHO MPEICTABIATh Pe3yJbTaThl BEIITIOJHEHHOTO (PU3NYECKOro OIbITa
(3KCIIepuMeHTa, UCCIIeIOBaHNUs, TPOEKTA);

NOHMMaTh W MCHOJb30BaTh  MpEeUMYyIIecTBA  KOMaHIHOM U
VUHAMBUAYaJIbHONH pabOThl MpU pellleHuHd KOHKPETHOW (u3ndeckoi
po0JIeMBl;

NPUHUMATh LIeJId COBMECTHOM AesTeNIbHOCTH, OPraHU30BbIBaTh EWCTBUS
no e& JMOCTHXEHHUIO: paclpelensiTb poiH, oOCYXJIaTh MpOLEcChl U
pe3yJIbTaThl COBMECTHON paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIO/IEH;
BBITIOJHSATH CBOIO YacThb paOOThI, TOCTUrasi KaYeCTBEHHOI'O pe3ysbTara o
CBOEMY HAIpAaBICHUIO M KOOPAUHUPYS CBOU JAEHCTBUS C APYTHMMH
YJIeHaMU KOMaHbl;

OLICHMBAaTh KayecTBO CBOEro BKJIaJa B OOLIMM MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYJTMPOBAHHBIM YYaCTHUKaMU B3aUMOJIEHCTBUSI.

PeryasiTuBHbIC YHHBepcaJbHbIe Y4eOHbIe el CTBHS
Camoopranusanmus:

BBISIBJISITH TTPOOJIEMBI B JKM3HEHHBIX M YUYEOHBIX CHUTYyAIHsIX, TPEOYIOUINX
TUTSI petiieHust GU3NIeCcKruX 3HAHUM;

OPUEHTHPOBAThCS B  PA3IUYHBIX TOJAXOJaX TMPUHATHAS  pEIIeHUH
(MHIUBHUIYyallbHOE, TIPUHSATHE pPEIIeHUs B TpyNIe, NMPHUHATAE pelICHHM
TPYIIION);

CaMOCTOSITENIbHO COCTaBIISITh AJITOPUTM pellieHuss (pU3ndecKor 3a1au Win
TIaHa WCCIEJIOBAaHUSI C YYETOM HMEIOIIUXCS PEeCypcoB W COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHPOBATh MpejiaraeMble BApUAHTHI PeIleHUH;
nenath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PellleHNe.

CﬂMOKOHTpOJ’lb, AMOIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJIKBaTHYIO OLIEHKY CUTyallMy U IIpeajiaraTh IJIaH €€ U3MEeHEeHUS;
OOBACHATh NPUYMHBI  JTOCTM)KEHHUS  (HEJOCTHI)KEHHS) pe3yJbTaToB
NesITeJIbHOCTH, JaBaTh OLIEHKY MIPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JESTENBHOCTh (B TOM YHCIIe B XOJ BBINOJHEHUS
¢u3nyecKoro McCCleOBaHMS WJIM I[POEKTa) Ha OCHOBE HOBBIX
00CTOSITEBCTB, W3MEHUBIUUXCS CHUTyallMil, YCTAHOBJEHHBIX OILIMOOK,
BO3HUKILUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE Pe3yJIbTaTa LEIU U YCIOBUSIM;

CTaBUTh ce0sl Ha MeCTO JPYroro yejoBeka B XOJe Cropa WIN JUCKYCCUU
Ha Hay4HYIO TEMY, [IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY IPYTroro;
pU3HaBaTh CBOE MPaBO Ha OIMMOKY NMPU pelIeHNH PU3NUECKUX 3a1a4 WIH
B YTBEPXKJICHUSX HA HAyYHbIE TEMbI U TaKOe K€ MPaBo APYroro.



HNPEAMETHBIE PE3YJIbTATDBI

K xonIiy oOydenus B 7 kj1acce npeMeTHbIe pe3yJbTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUI:

UCIIOJI30BaTh  TIOHATHS:  (U3NYECKWe W  XUMHYECKUe  SIBJICHUS,
HaOMOIeHNe, SKCIIEPUMEHT, MOJelb, TUIOTe3a, €AUHHIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKyJla, arperaTHble COCTOSIHUS BellecTBa (TBEpHoe,
KUAKOe, Ta3000pa3Hoe), MexXaHWueckoe JBWXKeHHe (paBHOMEpHOe,
HEpaBHOMEpPHOE, TMPSIMOJIMHEHHOE), TpPaeKTOpHus, paBHOACUCTBYIOIIAS
cuia, nedopmMarws (ynpyras, njacTuyeckas), HEBECOMOCTb,
cooO1arnmecs cocysl;

paznuyath siBneHus (Auddys3us, TErIoBoe IBM)KEHHE YacTHUIl BeIlecTBa,
paBHOMEpHOE  JBUXXEHUE, HEepaBHOMEpPHOE JBWXEHUE, HHeplus,
B3aMMOJIEICTBUE TeJl, paBHOBECHE TBEPIBIX TEJ C 3aKPEIIEHHONW OChIO
BpallleHUsI, Tiepefada [AaBjieHUs TBEPABIMU TelaMH, XUIKOCTIMU U
razamy, arMocepHoe J[aBJeHHe, IUIaBaHHWE TeJ, IIPeBpaIlCHUS
MEXaHUYEeCKON SHEpPruu) Mo OIMUCAHUIO UX XapaKTepHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOLIUX JIaHHOE (hU3UUECKOe SIBJICHUE;
pacmo3HaBaTh TMPOSBIICHWE W3YYEHHBIX (U3WYECKUX SBICHUU B
OKpYy’)XaloIlleM MHpe, B TOM uHucje (QU3NUYECKHe SIBICHHUS B MPHUPOIE:
MpUMEpPHl JABUKEHUS C Pa3IUYHBIMU CKOPOCTSIMHU B JKMBOM U HEXUBOU
npupoje, AEUCTBUE CHUIIBI TPEeHUsS B MPUPOJE U TEXHUKE, BIHUSHUE
aTMOc(epHOro JaBJIeHHsS Ha KUBOW OpraHu3M, IUIaBaHUE PbIO, pblYaru B
Tese 4YeJoBeKa, MPU 3TOM NEePEeBOAUTH MPAKTUYECKYIO 3a/layy B yueOHYIo,
BBIJIEJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX SBJICHUI;
OMKCHIBaTh U3yUYCeHHbIE CBOMCTBA Tel U (U3UUECKUE SIBJICHUS, UCIIONb3YS
¢u3nyeckue BeNWYUHBI (Macca, 00BEM, IUIOTHOCTH BeIeCTBA, BpeMs,
MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSHKECTH, BEC
Tela, CWIa TpeHus, JaBieHue (TBEPAOro Tena, >XHUAKOCTH, Trasa),
BBITAJIKMBAOIIAS CUJla, MeXaHW4eckas pabdoTa, MOIIHOCTb, IJIEUYO CHIIBI,
MOMEHT CWIbl, KO3(Q(UIMEHT TMOJe3HOro JeWCTBUSI MEXaHU3MOB,
KUHEeTHYecKass M TOTEHIMalbHasl SHEprus), Mpu OMHCAHUU IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HUCIOJIB3YyeMbIX  BEJIMYWH, WX
o003HaUeHUsS W eAWHWIIBI (U3UYECKUX BEJIWYWH, HAXOAWTHh (OPMYIIHI,
CBS3BIBAIOLIME JTAHHYIO (PU3MUYECKYI0 BEJTMUYMHY C APYTMMH BeJMYUHAMH,
CTPOUTH rpaUKU U3YUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEINYUH;
XapaKTepU30BaTh CBOMCTBA Tel, (U3WYEecKHUe SBIEHUS M IPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHUsS cull (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3aKkoH Ilackans, 3akoH Apxumena, mpaBUiIO paBHOBecHsl pblyara (Oyoka),
«30JI0TO€ TPaBUJIO» MEXAaHUKH, 3aKOH COXpPaHEHUS MEeXaHWYECKOH



SHEPruM, MNpPH OTOM [aBaTh CIIOBECHYIO (OPMYJIHUPOBKY 3aKOHa W
3aMMChIBaTh €r0 MaTeMaTHIeCcKoe BhIpaKeHHE,

OOBSCHATH (pU3MUECKHe SBJICHMUS, TPOIECCHl U CBOWCTBA TeJl, B TOM YHUCIIe
U B KOHTEKCTE CHUTyalUil MNpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIIEJICTBEHHbIE CBS3HM, CTPOUTH OOBsICHEHHE U3 1-2
JIOTHYECKHX IIaroB ¢ OMOpoil Ha 1—2 M3yueHHBIX CBOWCTBA (U3UUYECKUX
SABIIEHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemate pacuéTHele 3ajauyd B 1—2 JeHCTBUS, HMCHOJb3Ys 3aKOHbI U
¢dopMyIibl, cBsi3bIBarOLME (PU3MUECKHe BEIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBUS 33Uy 3alUChIBaTh KPaTKOe yCJIOBHUE, MOJACTABIATh (PU3NUECKHEe
BeJIMUMHBI B ()OPMYJBI U TMPOBOAMWTH PAcUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE IS PeIIeHUs 3a/1ay, OLEHUBATh PEATUCTUIHOCTD
NOJTy4eHHOM (pu3nuecKol BeJIMUMHBI,

pacrnio3HaBaThb MpoOJeMBbl, KOTOpble MOXXHO PpeLIUTh MpU ITOMOLIH
(Gu3NYECKUX METOAOB, B OMMCAHUH MCCIIeI0BaHUS BBIICTSAThH POBEpsieMoe
npeanojoxeHue  (rumoresy),  pa3ivyaTb W UHTEPHPETUPOBATH
MOJly4YeHHBI pe3yibTaT, HaxOAUTh OINMOKA B XOJE OIbITa, [ejaTh
BBIBO/JIbI 110 €r0 pe3yJibTaTaMm;

IPOBOAUTH OMBITHl MO HAOMIOAEHHIO (U3MYECKUX SBICHUA WU
br3UIecKuX CBOMCTB Tel: bopMyTHpOBATH poBepsieMble
MPEeONI0KEeHUs, COOMPaTh YCTAHOBKY U3 MPEANI0KEHHOT0 000py10BaHMS,
3aMMChIBaTh X0/ ONbITa U POPMYIUPOBAThH BBIBOJBL;

BBINIOJHATh MpsSMble HM3MEPEHUs pacCTOSHUS, BPEMEHM, Macchl Tela,
o0b&Ma, cuJIBI M TeMIlepaTypbl C HCIOJb30BAaHUEM aHAJIOIOBBIX U
UGpPOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHUA MPHUOOPOB ¢ YUYETOM
3a/IaHHOM a0COJIIOTHOM MOTPELIHOCTH U3MEPEHHI;

IPOBOANUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUUYMHBI OT
Ipyroil C HCIOJNBb30BAaHUEM IMpPSIMBIX HM3MEpPEeHUH (3aBUCMMOCTHU IyTH
paBHOMEPHO [BIKYILErocs Tella OT BPEMEHM [BIKEHUS Teja, CHIIBI
TPEeHUsI CKOJILKEHUS OT Beca Tela, KauecTBa 00padOTKH MOBEPXHOCTEH Tel
¥ HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIOIIAIN COIPUKOCHOBEHUS TEJ, CUJIBI
YyOPYrocTH OT yAJMHEHUsS MPY>KUHBI, BBITAIKUBAIOLIEH CUibl OT 00BbEMa
NOrpyk€HHON 4acTy Tella U OT IUIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH Tella, OT TIIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TeJO, YCIOBUMA
IUTaBaHMsI TeJl, YCIOBHM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAaHWPOBaHUM  y4eOHOTO MCCIe[OBaHUs, coOUpaThb YCTaHOBKY W
BBITNIOJHATh W3MEpPEHUs], cielysl IMpeasoKeHHOMY IUIaHy, (UKCHpOBATh
pe3ysbTaThl MOJIY4YeHHONW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BUJE



NpeJIOKEHHBIX TaOnull U TpaduKoB, JeNaTh BBIBOJBI MO pe3yibTaTaM
WCCIIeIOBaHMSI,

MPOBOJIUTh KOCBEHHBIE W3MepeHUs (DU3NYeCKUX BeIMYWH (TIJIOTHOCTH
BellleCTBA JKUIKOCTH W TBEPIOTO Tela, Chja TPEHHUS CKOJBXCHUS,
JaBJICHWE  BO3JyXa, BBITAIKWBAIONIAs CHJIa, JEHCTBYyMOIIas Ha
norpy€HHOe B KHAKOCTh Teo, KO3(DPHUIHMEHT MOJe3HOro AeHCTBUS
IPOCTBIX MEXaHW3MOB), CIleAys MPeNIOKEHHOW WHCTPYKUUU: TMpH
BBITIOJTHEHUH HW3MEpPEHUN CcOOMpaTh 3KCICPUMEHTANBHYIO YCTaHOBKY H
BBIYUCIISATH 3HAYCHUE UCKOMOW BEeJTUYHHEI;

coOJIFoaTh MpaBuila TEXHUKN 0€30TaCHOCTH TpU padoTe ¢ JT1abopaTOPHBIM
000pyI0BaHUEM;

yYKa3bIBaTh MPHUHIIUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IMHAMOMETp, COOOINAOIIUecs COCyAbl, Oapomerp,
pBIYar, MOABWKHBINA U HETIOJBUKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepU30BaTh MPHUHIUIBI  JIEWCTBUS HW3YyYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha WX OMNHCaHHA (B TOM YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOOIPOBOJAA, TUIAPABIWYECKUN Ipecc,
MaHOMeETp, BEICOTOMEp, TIOPITHEBOW HACOC, apeOMEeTp), UCTIONB3Ys 3HAHUS
0 CBOMCTBax (U3NYECKUX SIBICHUN W HEOOXOIUMBbIe (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOANTH  MpUMephl  (HAaxXoOWTh WHQOpMAIMi0O 0  TIpUMepax)
MPAKTHYECKOTO HCIOJb30BaHUs (DU3MYEeCKNX 3HAHWW B ITOBCEIHEBHOMU
KU3HU U1l obecriedeHrs 0e30MacHOCTH MPU OOpallleHuu ¢ nmpudopamu u
TEXHHYSCKAUMHU YCTPOWCTBAMH, COXPAHECHHS 3JI0OPOBbS U COOIIOICHHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHHs B OKPY Kalolllel cpeie;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB wuH(opmanuu B HHTepHeTe B
COOTBETCTBUH C 33aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUW W TyTéM CpaBHEHHUS PA3IMYHBIX WCTOYHUKOB BBIJIEIATH
UHPOPMAIIMIO, KOTOpas SBIsSIeTCS MNPOTHUBOPEUYMBONH WM MOXKET OBIThH
HEIOCTOBEPHOM;

WCITOJIB30BaTh MPHU BBITIOJHEHUN YUeOHBIX 3aJaHUi HAyIHO--TIOMYJISIPHYIO
auTepaTypy  (QU3MYecKoro coiepXKaHWs, CIPaBOYHbIE MaTepHAaIbI,
pecypcsl cetu MIHTepHET, BIageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBaHsi HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3aBaTh COOCTBEHHBbIC KpaTKHe MUChbMEHHBbIE M YCTHBIE COOOIEHUs Ha
OCHOBe 2—3 WCTOYHUKOB WMH(MOpManU (pU3NIECKOro CopepKaHus, B TOM
quclie MyOJUYHO JeNaTh KpaTKhe COOOINEHHUs O pe3ysibTaTaX MPOCKTOB
Wi Yy4eOHBIX WCCIeJOBaHWH, TpPH 3TOM TPaMOTHO HCIIOJIb30BaTh



W3yYeHHbI TOHSITUWHBIA ammapaT Kypca (U3MKH, COINPOBOXKAAThH
BBICTYIUJICHUE IPE3EHTALUEH;

IpU BBINOJHEHUM YUYEOHBIX IMPOEKTOB M HCCIEJOBAaHUN paclpenessiTh
00s13aHHOCTH B TpyINle B COOTBETCTBUU C IOCTaBJIEHHBIMHU 3a/ayami,
CIEOUTh 3a BBIIOJHEHWEM IUIaHA JEHCTBUM, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBI  BKJaX B  JAEITENBHOCTh  TPyNIbl,  BBICTPAUBAaTh
KOMMYHHUKAaTUBHOE B3aUMOJIEUCTBUE, YUUTHIBAsE MHEHUE OKPYKAIOLIUX.

K xoniy oOydenus B 8 ki1acce npeMeTHbIe pe3ybTaThl HA 6a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUI:

WCIOJIb30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABUKEHHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(dHBIe TeJa, HACHIIIEHHBIM W HEHACHIIIEHHBIM TMap, BIAXHOCTH
BO3/yXa, TemIleparypa, BHYTPEHHSSI DSHEpPrusi, TEIJOBOW JBUraTesb,
BJIEMEHTAPHBINA JIEKTPUUECKUN 3apsl, SJIEKTPUUYECKoe ToJie, TPOBOJHUKHU
Y TADJIEKTPUKU, TIOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
paznuuath SIBJIeHUsl (TEIUIOBOE paclIMpeHue M ckaTue, Teruionepesaaya,
TEIJIOBOE PaBHOBECHE, CMayMBaHWE, KalWUIAPHBIE SIBIICHUS, WCHApeHue,
KOHJICHCAIlusl, TUIaBJIeHWe, KpUCTaUIM3amus (OTBeplieBaHWE), KHUIICHHE,
Terionepeaaya (TeTI0MpPOBOTHOCTD, KOHBEKIIHS, U3JIy4eHue),
3JIEKTpU3alUs Tell, B3aUMOAECHCTBUE 3apsi0B, AECUCTBUS SJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJEHUCTBUE MAarHUTOB, JEUCTBHUE
MarHMTHOTO TOJIs Ha TIPOBOJIHUK C TOKOM, 3JIEKTPOMarHUTHAs WHIYKIIHS)
[0 ONHUCAHUI0 HWX XapaKTepHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (hU3NUECKOe SBICHUE;

pacmo3HaBaTh MPOSBIICHWE W3YYEHHBIX (U3WYECKUX SBICHUU B
OKpYJXKalolleM MHpe, B TOM 4ucie (u3ndeckue SBICHHWS B TPHUPOJE:
MOBEPXHOCTHOE HATSIXKEHUWE U KalWUISIpHbIE SBIEHUS B TPUPOJE,
KpUCTaJUIbl B mOpupone, uziaydyeHue CoyiHIA, 3amMep3aHue BOJIOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHera, 3J1eKTpUIeCcKue
SIBJICHUSI B aTMocdepe, DJIEKTPUUECTBO JKMUBBIX OPraHU3MOB, MarHUTHOE
noyie 3eMit, JIpeid TOJIFOCOB, POJIb MarHUTHOTO TIOJIS JUISl JKM3HU Ha
3emJie, OJISIPHOE CUSHUE, TPU 3TOM MEPEBOJUTh MPAKTUUECKYIO 3a/1ady B
y4eOHYI0, BBIJICNIATh CYIIECTBEHHBbIE CBONCTBa (MpU3HAKH) (U3UUYECKHUX
SIBJICHUI,

OTIMCHIBATh M3yYCeHHBIC CBOWCTBA Tell M (U3UUECKUE SBICHUS, UCIIONB3YS
dbu3ruYecKkre BeJIMYMHBI (TeMIlepatypa, BHYTPEHHSS SHEPIHsi, KOJUYECTBO
TeIUIOThl, YJeJibHAsg TeIUIOEMKOCTh BEUIeCTBa, YJeJbHas TeIioTa
MJIaBJICHUsI, yHelbHas TeIruioTa IMapooOpa3oBaHus, yHelibHas TeruioTa
CrOpaHus TOIUIMBA, KOI(PQPHUIIMEHT TOJNe3HOTO JEeWCTBHUS TETUIOBOMN



MAaIlIUHbBI, OTHOCUTEJIbHAS BJIAXHOCTh BO31yXa, JJIEKTPUYECKUU 3apsi,
CHJIa TOKa, JJIEKTPUYECKOE HallpsDKEHHUE, COIPOTHUBIIEHUE IIPOBOJHUKA,
yAeJIbHOE  CONpOTHUBIEHHE  BellecTBa, paboTa W MOUIHOCTb
JNIEKTPUYECKOr0  TOKa), MpHU ONUCAaHUM MPaBUIBHO  TPaKTOBaTh
¢u3nyecKuit CMBICI HCIIOJIb3YEeMbIX BEJIWYMH, 00O3HAu€HUs U €IUHULBI
¢u3NYecKUX BENWYUH, HAXOAWUTh (DOPMYJNBI, CBS3BIBAIOIIME IJaHHYIO
¢u3NYeCKyl0 BENWYMHY C JAPYTUMH BEIWYMHAMH, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3WYECKUE SBJIEHUS U MPOLECCHI,
UCIIOJIB3YSl OCHOBHBIE IIOJIOKEHHUS MOJIEKYJISIPHO--KUHETUYECKOU TEeOpUU
CTPOEHHUsI BEIIEeCTBa, MPHUHLMI CYNEpIO3ULUN Mojell (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHUs 3apsija, 3akoH OMa JJid ydacTKa LeNHu, 3aKOH
Jlxoyna—JleHua, 3aKkOH COXpaHEHMs OHEpPrUM, IIPpU ITOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allUChIBaTh €ro MaTeMaTh4ecKoe
BBIpAXKEHUE;

OOBSACHATH (M3MUYECKHE TMPOLECChl W CBONCTBA Tel, B TOM YHUCJIEe WU B
KOHTEKCTE CUTyalMl NMPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 1—2 orndeckux
1aroB ¢ omnopoid Ha |—2 W3yYeHHBIX CBONCTBa (DHU3UUECKUX SIBJICHUM,
Gu3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTte pacuéTHble 3a0adyd B 2—3 JEHCTBUS, HCHOJB3Yys 3aKOHBI H
¢dopMyIibl, cBsi3bIBarOLME (U3MUECKHe BEIMYMHBI: HAa OCHOBE aHalu3a
yCIIOBHS 3aJa4d 3allMCBhIBATh KpPATKOE YCJIOBHE, BBISABIIATH HENOCTATOK
JNaHHBIX JJIs pelleHus 3a7aud, BbIOMpaThb 3aKOHbl U (OPMYIIbI,
HeoOXoauMble JUisl €€ pelleHus, NPOBOAUTh Pacu€Thl U CpPaBHUBATh
MOJTy4YeHHOE 3HauUeHNe PU3NUECKON BETUMUNHBI C M3BECTHBIMU JaHHBIMU;
pacrnio3HaBaTh MpoOJeMBbl, KOTOpble MOXXHO PpeLIUTh MpU IOMOLIH
(¢u3NYeCKUX METO/OB, MCIOJb3Yysl ONUCaHHE HCCIEeOBaHUs, BbIICNATH
[IpOBEpsIEMOE  IIPENIIOJIOKEHUE, OLEHUBATh IIPABAIBHOCTE IIOpPsIAKa
IIPOBECHUS UCCIIEOBAHUS, 1€1aTh BEIBOIKI;

IPOBOAWTH OMBITHl MO HAOMIOACHWIO (U3MYECKUX SBICHUNA WIH
¢u3nyecKruX CBOWCTB Tel (KanWUISIPHbIE SIBI€HUS, 3aBUCUMOCTD JaBJI€HUs
BO3/yXa OT ero oob&éMa, TeMrepaTypbl, CKOPOCTH MPOLIecCa OCThIBAHUS U
HarpeBaHusl MpU M3IYUYEHUH OT ILBeTa H3JIydarolei (moriomaroiei)
IIOBEPXHOCTH, CKOPOCTHh HCIIAPEHUS BOABLI OT TEMIIEPATYPhl KUIKOCTU U
mIom@an €€ IMOBEPXHOCTH, OJJIEKTpU3alus Tel U B3aUMOIECHCTBUE
DJIEKTPUYECKUX 3apsAloB, B3aUMOJIECUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yald3alisl MAarHUTHBIX IOJIEM IIOCTOSHHBIX MArHUTOB, IE€UCTBUSA
MarHUTHOI'O IIOJI HAa IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,



CBOMCTBa d3JEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMYIHUpOBATH
npoBepsieMble MPENOoJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000py/10BaHusl, ONKUCHIBATH XO/1 OTBITA ¥ (POPMYITHPOBATH BHIBOIBL;
BBIMIOJHATh  TNpsIMble  W3MEpPEHUs  TeMIlepaTypbl,  OTHOCHUTEIbHOU
BJIQKHOCTH BO31yXa, CHUJIbl TOKa, HANpPSDKEHUS C HCIIOJIb30BaHUEM
aHaJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKHX BEJIMYMH, CPAaBHUBATH
pe3ynbTaThl M3MEPEHH ¢ yUéTOM 3aJaHHOI a0CONIFOTHOM MOTPEITHOCTH;
IPOBOANUTH HCCIIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUUYMHBI OT
Opyroi ¢  UCHOJb30BAaHUEM TNPSAMBIX M3MEpeHUH  (3aBUCHMOCTb
COMPOTHUBIIEHUS! TPOBOJHMKA OT €ro JUIMHBI, IUIOAAN IONepeyHOro
CEYeHUs U yAEJbHOr0 COMPOTUBIIEHUS BellleCTBa MPOBOJHUKA, CHIIbI TOKA,
UAYLIEro 4epe3 MPOBOAHMK, OT HaNpsDKEHUST Ha  IPOBOJHHUKE,
UCClIe[JOBaHME IOCJEOBAaTeIbHOIO M  NapajuleJIbHOTO  COEAMHEHM
IPOBOJHMKOB): IUIAHUPOBATh HCCIENOBaHHE, COOUpPAaTh YCTAHOBKY U
BBITIOJHATh W3MEpPEHUs, Cienysl IMpeaoKeHHOMY IUIaHy, (UKCHPOBAThH
pe3ynpTaThl MOJY4YEeHHOW 3aBUCMMOCTH B BHJAE TaOJHUI U TpadHKOB,
JienaTh BBIBOJIBI O pe3ysibTaTaM MCClIeJOBaHuUs;

IPOBOANTH KOCBEHHble H3MEpeHUs] (QU3NYECKUX BeIUYMH (yZAelbHas
TEIUIOEMKOCTh ~ BelleCTBa, COINPOTHUBIEHUE MPOBOAHMKA, paboTa WU
MOIIHOCTh 3JIEKTPUUYECKOrO0 TOKA): IJIAHUPOBATh W3MEpPEHHUs, cOOUpaTh
SKCMEPUMEHTAIIbHYIO0 YCTaHOBKY, Clelysl MpPeIjO)KeHHOM WHCTPYKLHH, U
BBIUUCIISTh 3HAU€HNE BEJINYMHBI,

co0JroaaTh npaBuila TEXHUKN 0€30IaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM
0o0opy10BaHuEM;

XapaKTEepU30BaTh MNPUHLMUIBI JEHCTBHUS M3YyYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX ONUCaHUd (B TOM 4YHUCIE:
cUCTeMa OTOIUIeHHUs JOMOB, TMIPOMETp, MapoBasi TypOuHa, aMIepMeTp,
BOJIBTMETp, CUETUMK IJIEKTPUUYECKON 3HEpPruM, 3JIEKTPOOCBETUTENbHBIE
npUOOpPBI, HarpeBaTeNIbHbIE JIEKTPONPUOOPHI (MPUMEPHI), INEKTPUUIECKUE
MpeIOXPaHUTENH, HIEKTPOMArHUT, JIEKTPOABUTaTeNlb IOCTOSIHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWCTBAax (M3MUYECKUX SIBICHUN U HEOOXOIUMBIE
¢uznyecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTble TEXHUYECKUE YCTPONCTBA M H3MEpUTENIbHbIE
npuboOpel MO CXeMaM M CXEMaTU4YHbIM pPUCYHKaM (3KHUJKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, JBUrareilb BHYTPEHHEIO
CrOpaHHMsl, 3JEKTPOCKOIN, PEeocTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX
Leneil ¢ mocneaoBaTeNbHbBIM U MapalljielIbHbIM COeUHEHUEM 3JIEMEHTOB,
pasnuyas ycloBHble 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUYECKUX LieTei;



OPUBOIUTH  MpUMeEpbl  (HAXOAUTh HWHGOpPMALKIO O  [pUMepax)
MPAKTUYECKOTO HCIOJb30BaHUs (PU3UYECKUX 3HAHWW B TMOBCETHEBHOM
KU3HU Ui obecrieuyeHus: 6€30MacHOCTH MPH OOpallleHuH ¢ MpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUs 370POBbS U COOJIIOJCHHUS
HOPM 3KOJIOTHYECKOT0 TIOBEJICHHS B OKpY Kalollel cpene;

OCYIIECTBIISITh TMOWCK HWHPOpMauu (U3NYECKOTO COJAEp)KaHUS B
WNuTepHere, Ha OCHOBE WMEIOIIMXCS 3HAHUA M MyTEM CpPaBHEHUS
JIOTIOTHUTENIBHBIX ~ MCTOYHUKOB  BBIIENATH  HMH(OpMaIuio, KoTopas
SIBIISIeTCS IPOTHUBOPEUNBON MIIM MOXET OBITh HEJJOCTOBEPHOM;
MCTIOJIB30BATh MPH BBIMOJIHEHUH YUeOHBIX 3aJJaHUi Hay4YHO--TIOIYJISIPHYIO
auTepaTypy (QHU3MUYEecKoro - coAepXKaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcsl cetn MHTepHeT, BrageTh npuéMamMu KOHCTIEKTHPOBAaHUSI TEKCTa,
npeoOpa3oBaHusi THPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHbIE MUCbMEHHBIE M KpaTKHe YCTHBIE COOOIIEHWS,
00001mmasi wHOpMAIUI0O W3 HECKOJbKMX WCTOYHUKOB (DHU3UIECKOTO
CONlep)KaHWs, B TOM 4YHCIe MyOJWYHO TPEACTABISATh pPe3yJIbTaThl
MPOEKTHOM WJIM HCCIIeNOBaTeNbCKOW AESTeIbHOCTH, MPU 3TOM I'PaMOTHO
UCTIONBb30BaTh M3Y4YSHHBIM TOHATHHHBIA ammapaT Kypca (U3HKH,
COIIPOBOXKJATh BBICTYIUIEHHE MTpe3eHTalUel;

IpU BBIMIOJIHEHUH YYEOHBIX TPOEKTOB U HCCIENOBAaHUN (PU3NUECKUX
MPOLIECCOB paclpeeNsiTh OOS3aHHOCTH B TpyMIe B COOTBETCTBUU C
MIOCTaBJICHHBIMHU 3a7ladyaMHU, CJIEeJUTh 3a BBIMOJIHEHUEM IlJIaHa AeWCTBUHN U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLEHWBATh COOCTBEHHBIM BKIJIaJ B
NesITeTIbHOCTD TPYIIIbI, BBICTPauBaTh KOMMYHHUKATUBHOE B3aMOJIEHCTBHE,
MPOSIBIISSE TOTOBHOCTH pa3peraTh KOH(IUKTHI.

K koHily oOyuenus: B 9 kijiacce nmpeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUI:

UCIIOJIb30BaTh TMOHSTHA: CcHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPAeKTOPHS, OTHOCUTEIFHOCTh MEXaHUYECKOTO IBMKEHHMS, Aedopmarivs
(ympyras, miacTuyeckas), TpeHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M Teperpy3ku, HEHTP TSKECTH, aOCOJIOTHO TBEPAOE Tello,
LHEHTpP TsDKECTH TBEPIOTO Tela, paBHOBeCHEe, MEXaHWYecKrue KojeOaHusl U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHbBIE BOJIHBI,
IIKaJa 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTh,
CHEKTPbl UCIYCKaHMS W TOTJIOLIeHMs, anb(a-, 6eTa- U raMMa-u3IydeHus,
W30TOTIBI, Si/IEpHAs DHEPreTHKa;

paznuyaTh SBJeHUs (paBHOMEpPHOE M HEpaBHOMEpHOE MpPsSIMOJIMHEHOe
JBIKEHHE, PaBHOYCKOPEHHOE TMpsIMOJIMHEeMHOe [BIKEHHEe, CBOOOJHOE
najJieHue Tell, pABHOMEPHOE JIBH)KEHHE MO OKPY>KHOCTH, B3aUMOJIECTBHE



TeJl, peakKTUBHOE JABUXKEHUE, KojebaTelbHOE JBH)KeHUe (3aTyXarolue U
BBIHYKJI€HHbIE KOJieOaHUsI), pe30HAHC, BOJIHOBOE JABUXKEHUE, OTpaXKeHUe
3ByKa, MPSIMOJMHENHOE pAaCIpPOCTPAaHEHHUE, OTPAXKEHUE M MPEIOMIICHUE
CBeTa, MOJIHOE BHYTPEeHHEe OTpakKeHUE CBeTa, pa3jiokeHue 0eloro cBeTa B
CIIEKTP MW CJOXXEHHE CHEKTpPaJbHbIX LIBETOB, JUCIEPCHUSI CBETAa,
€CTECTBEHHAasT PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa
U3JIy4YEeHUs ) M0 OMKUCAHUIO UX XapaKTEePHbIX CBONCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (hU3UUYECKOe SBICHUE;

pacrio3HaBaTh MPOSBICHHUE M3YYEHHBIX (PU3NYECKUX  SBJICHUM B
OKpy’)XaroleM Mupe (B TOM HHcie (U3MYECKHe SBICHUS B TPUPOJIE:
MPUJIUBHI U OTIIUBBI, ABUXKeHUe TiaHeT COJIHEUHOUM CUCTEMBbl, peaKTUBHOE
JBUKEHHE JKUBBIX OPraHU3MOB, BOCIHPHUATHE 3BYKOB JKHWBOTHBIMH,
3EMJIETPSACEHHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO, LBETa Tell,
ONTHYECKHE SIBIICHWS B TpUpoOJe, OMOJoTHYecKoe AeHCTBHE BUIUMOTO,
yIbTPaUOIETOBOTO U PEHTTEHOBCKOTO W3JIYYeHWH, eCTeCTBeHHBIN
pPaaVOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJIUOaKTHBHOE W3ITydeHUE
MPUPOAHBIX MHUHEPAJIOB, JACHCTBUE PAJUOAKTUBHBIX M3JIYYEHUN Ha
OpraHu3M 4eJIOBeKa), MPH 3TOM IEPEBOJUTH IMPaKTHYECKYIO 3ajady B
y4eOHYI0, BBIJICNIATh CYIIECTBeHHBbIE CBONCTBa (MpU3HAKHU) (U3UUYECKHUX
SIBJICHUI,

OTIMCHIBATh M3yYCeHHBIC CBOWCTBA Tell M (U3UUECKUE SBICHUS, UCIIONB3YS
dbu3uyeckre BEIMYMHBI (CpedHsis W MIHOBEHHAs CKOpPOCTh Tejla Ipu
HEPaBHOMEPHOM JBWXE€HUU, YCKOpPEHHE, IepeMelIeHUe, MyTh, YIrJoBas
CKOpPOCTb, CHWJIa TPEHWS, CHJIa YIPYrOCTH, CHUJIA TSXKECTH, YCKOpPEHHE
CBOOOAHOTO TMajJeHusi, Bec Tejla, HUMIIYJbC Tejla, HWMIYJIbC CHUJIbI,
MeXxaHuueckas paboTa W MOIIHOCTb, IOTEHIMalbHAs JHEpPrus Tea,
TOJIHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUHATIbHASI DHEPrUsl CHKATOU
MPY>XKUHBI, KWUHETUYECKass DHEPrus, IIOJIHAA MEXaHWYeCKass DJHEeprus,
Mepuoj U 4acToTa KojJeOaHui, JIMHA BOJHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTesb MPeIOMJIEHUs CPebl), MPU OMUCAHUU
MPaBUJILHO TPaKTOBaTh (U3UYECKUH CMBICT WCIOIB3YEMbBIX BEJIMYHH,
0003HaYeHUs U eIUHUIBI (DU3NYSCKUX BEIUYHH, HAXOIUTh (OpMYyIIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEJIWYHMHY C APYTUMU BeJUYHWHAMH,
CTPOUTH TPpaQUKN N3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYNH;
XapakTepu3oBaTh CBOWCTBA Tes, (U3UUYECKUE SIBIECHUS U MPOIECCHI,
WCTIOJIB3YSl 3aKOH COXPAaHEHUs JHEPruM, 3aKOH BCEMHUPHOIO TITOTEHWS,
MPUHUMIT CYNEPHO3ULMA CHUJI, TPUHLMUII OTHOCUTENbHOCTH [ anmuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCaA, 3aKOHBI OTPAKEHUS W
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsII0OBOIO U MAacCOBOTO YHUCE



NP SIIGPHBIX peaklusX, MPU STOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa U 3aIlMCBhIBATh €r0 MaTeMaTHUeCKOe BBIPAKEHHE;

OOBSACHATH (M3MUYECKHE TMPOLECChl U CBONCTBA Tel, B TOM YHUCJIE U B
KOHTEKCTE CHTYyaIlil MPaKTUKO-OPUSHTHPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO--CJICJICTBEHHBIE  CBSI3M, CTPOUTh OOBsSCHeHHWEe U3 2-3
JIOTHYECKHX IIaroB C OMOpPOM Ha 2—3 HM3yuYeHHBIX CBOWCTBA (PU3UUECKUX
SBIIEHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pematb pacu€THble 3afaud (OmUparIuecs Ha cucteMy u3  2-3
ypaBHEHHUI ), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBArOIINE (DU3UUECKHe
BeJIMUMHBI: HAa OCHOBE aHalM3a YCIIOBUS 3aJadd 3alUChIBaTh KPaTKoe
YCIJIOBHE, BBISBIISATh HEIOCTAIONINE WM W30BITOUHBIC JaHHBIC, BHIOWPATH
3aKOHBI U (DOPMYJIBI, HEOOXOUMBIE NIJISl PEIIeHHUsI, TPOBOIUTH PACUYETH U
OIICHWBATh PEATUCTUYHOCTh TOJNYUYEHHOTO 3HA4YCHHUS (QU3NISCKOU
BEJIMYUHBI,

pacmo3HaBaTh TPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh TPH TTOMOIIU
(GuU3NYECKUX METO/OB, HCIIONB3Yysl ONMUCAHHWE HWCCIEeNOBaHUS, BBIICNATH
nmpoBepsieMoe  TPEeIoNoKeHHe, OICHUBATh IPAaBHJIBHOCTh IOPSIKA
NPOBEJICHUSI  WCCIICJIOBAaHUS, JeJNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOJIOICHUH U OTBITOB;

MPOBOJUTh OMBITHI MO HAOMIONCHWIO (U3WYECKUX SIBICHWA WU
¢u3znyecKux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHUs SHEPTuH, 3aBUCUMOCTh TMepHoAa KoJeOaHWi MpYyKUHHOTO
MasiTHUKa OT MacChl Ipy3a M KECTKOCTH TPYXUHBI U HE3aBUCHMOCTH OT
aMIUTATYIBI MaJIbIX KOJIeOaHUH, PSMOIMHEHOE paclpoCTpaHeHHE CBETa,
pa3ioxeHne Oelloro cBeTa B CIEKTP, U3y4UeHHe CBOMCTB M300paKeHUs B
TJIOCKOM 3epKajie U CBOWCTB HM300pakeHHWsl TpeaMeTa B coOMparolieit
JTWH3e, HaAOIOJeHNe CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3ITYUCHHS):
CaMOCTOSITENILHO  COOMpaTh yCTaHOBKY W3 H30bITOUHOro Habopa
o0opy/soBaHWs, OMNUCHIBATH XOJ ONBITa H  €ro  pe3yibTarhl,
(GbopMyTHpPOBaTh BHIBOIHI,

MPOBOJIUTH TIPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUM, OMpeessis
CpemHee 3Ha4YeHHWE W3MepsieMOH BeMWYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparoield JIMH3bI), OOOCHOBBIBATH BHIOOp crmoco0a U3MeEpeHus
(M3MepuTeNBLHOTO MPUdopa);

IPOBOANTH HCCIEAOBaHHWE 3aBUCHUMOCTEH (M3MUECKUX BeJIUYHUH C
WCIIOJIb30BaHUEM TPSIMBIX HM3MEpEeHUH (3aBUCUMOCTH IyTH OT BPEMEHH
IIpA PaBHOYCKOPEHHOM JIBIDKEHWUW 0Oe3 HadallbHOM CKOpPOCTH, Tepruoja
KOJIe0aHUH MaTeMaTH4YeCKOro MasiTHUKa OT IJIUHBI HHUTH, 3aBUCHMOCTH
yria OTpakeHHs CBeTa OT yrjla MaJeHHus W yria NpeJoMIIeHUs OT yria



NaZieHns): IUIAHUPOBAaTh HCCJIENOBAaHUE, CaMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (HUKCUpOBaTh pe3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
¢u3nyecKux BeIWYMH B Bue TaOMUI] ¥ rpadukoB, AenaTh BBIBOIBI IO
pe3yJlibTaTaM HccleJOBaHuS;

IPOBOANTH KOCBEHHBblE H3MepeHus (U3NYECKUX BeJIWYUH (CpelnHss
CKOPOCTh M YCKOpeHHe Tella TMpH pPaBHOYCKOPEHHOM [BHKEHUH,
YCKOpeHHEe CBOOOJHOTO MaACHHUS, KECTKOCTh MPYKHUHBI, KOIPOULIHUEHT
TPEHUsI CKOJIBKEHMsI, MexaHuueckas paboTa M MOIIHOCTb, YacToTa |
nepuos KojeOaHMH MaTeMaTH4eckoro U TPYXKMHHOTO MasiTHUKOB,
onTHYecKas cuwia coOuparolleid JIMH3bL, PAJUOAKTUBHBIA  (DOH):
IUTAHUPOBAaTh M3MEpPeHHUs, coOupaTh SKCIEPUMEHTANbHYIO YCTaHOBKY WU
BBITIOJHATh U3MEPEHHS, CIeqysl MPeIIOKeHHOW MHCTPYKIUH, BBIYUCIATD
3HaYeHUe BeJIMUMHBI U aHAJIM3UPOBATh MOJIyYEeHHbIE Pe3yJbTaThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEepPEeHUH;

co0roAaTh MpaBuiia TEXHUKN 0€30MacHOCTH Ipu paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3iuuaTh OCHOBHBIE TIPU3HAKKM M3YUYEHHBIX (U3NYECKUX MOJeNei:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPJOE TeNo, TOYEHHBIH MCTOYHUK
CBeTa, JydY, TOHKas JIMH3a, IUIaHeTapHas MOJeNb aToMa, HYKJIOHHas
MOJIeTIb aTOMHOTO SIJIpa;

XapaKTepu30BaTh TMPUHIUIBl JACWCTBUS U3YYEHHBIX NPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMNOpPOM Ha HX OMNHMCaHHUA (B TOM YHUCIE:
CHUJOMETp, NaTYMKH IIOJIOKEHHUS, PACCTOSHUS M YCKOpPEHMs, pakeTa,
9XO0JIOT, OYKHM, TMepucKom, ¢oToamnmnapar, OINTUYECKHE CBETOBOJBI,
CIEKTPOCKOI, JO3MMeTp, Kamepa BuiabcoHa), WCHONB3ys 3HAHUS O
CBOMCTBaX (QU3MYECKUX SBJICHHH U HeoOXomumble (U3HUECKHe
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTUYHble PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHUECKHX MPOLECCOB
IpU pelleHud Y4eOHO--TPAaKTUYeCKUX 3a/ad, ONTHYECKHE CXEeMbl IJis
MIOCTPOCHUS N300paXeHUH B IITIOCKOM 3epKajie ¥ cOOMparolieil TuH3e;
OpPUBOJUTH  NpUMepbl  (HAXOAUTh  HHGOPMALKIO O  [pUMepax)
IPAKTUYECKOr0 HCIOJb30BaHUs (PU3MUECKUX 3HAaHWW B IOBCEJHEBHOMU
KU3HU Ui obecriedyeHus: 6€30MacHOCTH MPH OOpallleHuH ¢ MpUdopamMu u
TEXHUYECKUMHU YCTPOMCTBaMM, COXPAHEHHUS 3/I0pPOBbS W COOJIIOACHHUS
HOPM 3KOJIOTUYECKOTr0 MOBEJIEHUs B OKpYIKarolllel cpeie;

OCYIIECTBISATh MOMCK HMHpoOpMauu (U3NYECKOTO COJEp)KaHUs B
HNHTepHeTe, caMOCTOSTENbHO (POPMYIHUPYs MOMCKOBBIN 3apoc, HaXOUTh



MyTH OTpeJieNieHus] JOCTOBEPHOCTH MOJyYeHHON MH(POpPMAIMN Ha OCHOBE
VMEIOIIUXCS 3HAHUU U JOTIOJIHUTEIIbHBIX UCTOYHUKOB;

UCITOJI30BAaTh MPY BBINOJHEHUN YYEOHBIX 3aJaHUil HayYHO--TIOMYJISIPHYIO
auTepatypy (usmueckoro - coiepXaHHs, CIpaBOYHble MaTepHalbl,
pecypcel cetu MHTEepHET, BianeTs NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBaHusi HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaTh COOCTBEHHbIE MUCHhMEHHBIE W YCTHBIE COOOIIECHHS Ha OCHOBE
MHGOpMaILlMUM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOro COAepkKaHMs,
MyOJIMYHO NPEJCTaBIATh pe3ybTaThl IPOEKTHON MK HCCIIe10BaTENbCKON
JNEeATEeIbBHOCTH, IIPU  OTOM TI'PaMOTHO  MCIIOJIb30BAaThb  H3Y4YEHHBIN
MOHSTUWHBIA ammapar u3y4aemoro pasfena (U3UKA U COIMpPOBOXKAATH
BBICTYIUIEHHE TMpe3eHTalued ¢ Y4ETOM OCOOEHHOCTeH ayJauTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacon J1eKTPOHHBbIE
udpoBbie
Nen/m  HaummeHoBaHHe pa3/ieioB M TeM MPOrPaMMbI Konrpoabubie IIpakruueckue (1wpp )
Bcero o0pa3zoBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®u3uka u €€ poJib B MO3HAHNH OKPY KAOIIEro MAPa
bubmuorexa [JOK
1.1 o - 2
HI3HKa - HayKa O npHpole https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
1.2 o 2 1
HBHHCCKHE BEIAHMIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUHBI METO/T TO3HAHUS 2 1 budmorexa [TOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazmeny 6
Pa3neu 2. IlepBoHadyaibHbIE CBeeHHS O CTPOCHHH BellecTBa
bu6mmorexa [JOK
2.1 1
Crpoenne pemectsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUe U B3aUMOJICHCTBUE YACTHUIL ) 1 bu6mmorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
2.3 ArperatHple COCTO erecTBa 2
TPeratibl TOAMHA BEMECTR https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBu:keHne u B3auMo/ieiicTBue TeJl
bu6mmorexa [JOK
A M
3 CXAHITHACCROC AIBMKCHHC 3 https://m.edsoo.ru/7f416194
3.2 Wuepnusi, Macca, IIOTHOCTD 4 1 bu6mmorexa [JOK




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

bubmuorexa [JOK

33 Cuna. Butpt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazmeny 21
Pa3nen 4. /laBjieHue TBEPABIX TeJI, dKUIAKOCTEH 1 ra3oB
A1 JaBnenue. llepenaua naBneHust TBEpABIMU 3 bu6mmoreka [JOK
' TeJIaMH, KUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 JlaBierne KukocTh > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 Arvocheproe nasenue 6 https://m.edsoo.ru/7f416194
A4 JleficTBHE )KUIKOCTHU U ra3a Ha NOTPYyKEHHOE B 7 3 bu6mmoreka [JOK
' HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nen 5. PaG6ora u MomHOCTB. JHeprus
bubmuorexa [JOK
A P 1
> a60Ta i MOIIHOCT® 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 Hpoctsie MexaHu3MEI > ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
33 Mexanureckas sHEpris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazmemy 12
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB 110 68 12

ITPOI'PAMME




8 KUIACC

KosmuecTBo yacon J1eKTPOHHBbIE
HaumenoBanue pa3aesioB U TeM uu¢ppoBbIe
Ne n/m P Kontpoannbie IIpakTuueckme (mmpp )
MPOrpaMmMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesl
Paszneua 1. TemstoBble ABJICHUS
1.1 CrpoeHue u cBoWCTBa BEleCTBA 7 Buommorexa HOK
’ P m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Ternuiosbie mponeccy! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazmeny 28
Pa3pnen 2. JiekTpudeckne U MArHUTHBIE SIBJICHHS
)1 DnexTpuueckue 3apsbl. 3apsHKeHHbIE Tela U 7 1 bu6mmoreka [JOK
' UX B3aHMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN 2TTEKTPUUECKHN TOK 20 1 7 hitps://m.cdsoo.ru/7f4 18 L ce
bubmuorexa [JOK
23 Marmutibie ApieHis 6 ! = https://m.edsoo.ru/7f4181ce
bu6mmorexa [{OK
2:4 DIICKTPOMArHHTHAS HHLYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazmemy 37
PesepBHOe BpeMms 3
OBULIEE KOJIMYECTBO YACOB 110 68 3 14.5
IMPOI'PAMME '




9 KJIACC

KosmuecTBo yacon J1eKTPOHHBbIE
HanveHoBaHue pa3aeioB U TeM nudpoBbie
Ne n/m P Kontpoannbie IIpakTuueckme (mmpp )
MporpamMMbl Bcero oOpa3zoBaTejibHbIE
padoThI padoThI
pecypcnbl
Pasznea 1. Mexann4deckue siBJIeHUS
L1 MexaHn4YecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIKCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
1.2 B3anmoneiictBue Ten 20 1 3
8 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHEHUsI 10 3
P https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pasznea 2. Mexann4ueckue Ko1€0aHUA U BOJTHBI
bubmuorexa [JOK
2.1 Mexannyeckue Kojeda 7 3
NARHACCRH frebar https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 MexaHu4eckue BO . 3ByK 8 1 3
XAHATCCRAC BOJHBL IBY https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiieKTpoOMarHuTHOE 10JI€ M 3J1€eKTPOMATHUTHBIE BOJIHBI
31 DNIeKTpOMarHuTHOE MOJie U 6 5 bu6mmoreka [JOK
' 3IIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasznea 4. CBeroBbIe ABJICHUSA
4.1 3aKOHBI paclpoOCTPaHEHHUsI CBETA 6 2 bu6mmoreka [JOK




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

bubmuorexa [JOK
4.2 JIuH3e1 1 onrTHYecKue TPUOOPHI 6 3 https://m.edsoo.ru/74 1 a4a6
bu6mmorexa [JOK
4.3 Paznoxenune 6emoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/74 1 a4a6
Hroro no pazmeny 15
Pa3znen 5. KBanToBbI€e siBJICHHS
bu6mmorexa [JOK
5.1 Hcnyckanue u MOIJIOMIEHUE CBETa aTOMOM 4 1 hitps://m.edsoo.ru/7f4 1 ada6
bu6mmorexa [JOK
32 CTpoenHe aToMHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
. | 1
5.3 JIEpHBIE PEAKLIUU 7 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Pa3nen 6. [loBTopuTeIbHO-0000 AT MOTYTH
[loBTOpenue u 0600IIEHNE COJIEPIKAHUS bu6imoreka [JOK
6.1 9 2
Kypca pusuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 9
OBULHIEE KOJIMYECTBO YACOB 110 100 27

ITPOI'PAMME




HOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Koan4gecTBo 4acon JaTa n3ydeHus J1eKTPOHHBbIE
Ne nugpoBbie
Tema ypoka Ilo Ito bp
n/n Becero KP IIP  ppany  daxry o0pa3zoBaTe/ibHbIE
pecypchl
®u3uka — HayKa 0 IpUpoje. SABJIeHUS MPUPOIBI 1

2 ®dusuyeckue sSBICHUS 1

3 ®du3nuecKkue BeJINUUHBI U UX U3MEpPEHUe 1
Ypok-ucciaenopanne "'U3mepenue remMnepatypbl Npu

4 MOMOIIH KMIKOCTHOT0 TEPMOMETPA M TaTUNKA 1 1
Temnepatypsbi"

5 MeToibl HaydHOTO TIO3HaHUsI. Onucanue PU3NIECKUX 1 bubmuorexa [JOK
SIBJICHUU C TTIOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
Ypok-ucciaenopanue "'[IpoBepka rumoresnl: 1aJbHOCTH

6 M0J1€éTa MAapHuKa, MyIEeHHOr0 FOPU30HTAJIBHO, TEM 1 1
0oJibIIe, YeM 00JIbIIe BHICOTA IMycKa'

7 Ctpoenue BemecTBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE ) bubmuotexa [JOK
CTPOCHME BENIECTBA https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK

8 JIBr>KeHMEe YacTHII BEIECTBa 1

https://m.edsoo.ru/ff0a013¢e
9 Ypok-ucciaenoanne «OnbIThI M0 HAOIIOTEHHIO ) )
TEIUIOBOT0 PACIIHPEHMSI Ta30B»
10 ArperaTHbl€ COCTOSIHMSI BEILIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOoABL. O000IIEHHE TIO
bu6mmorexa [{OK
11 pazneny «llepBoHadaibHBIE CBEJIEHUSI O CTPOCHUHU 1
https://m.edsoo.ru/ff0a0378
BEIIEeCTBaY




Mexanunueckoe ABuxkeHue. PaBHOMepHOE U HEpAaBHOMEPHOE

bubmuorexa [JOK

12 JBHKCHUE https://m.edsoo.ru/ff0a05¢c6
bu6nmoreka [JOK
13 Cropocts. EAMHHILE ckopocTh https://m.edsogru/ff0a079c
14 Pacuer myTi m BpeMeHM IBYKCHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
15 HNueprusa. Macca — Mepa HHEPTHOCTH TeN ngj;if;;gzifoa 0c10
16 IInotHOCTE BemecTBa. Pacuer Macchel 1 00beMa Tejla 1Mo €ro bubmuorexa [JOK
IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIanﬁopaTopHaﬂ pabora «OnpeneseHne MJIOTHOCTH
TBEPIAOrO Teaay»
18 Pemenune 3agau no reme "[InoTHoCTh BemecTBa" ngg;;?:;;gﬁﬁfoal 23
19 Cmta KaKk XapaKTepHCTHKA B3auMoaecTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTopHas padora «3y4yeHHne 3aBUCHMOCTH
20 pacTspkenus (1edopManun) NPyKHHBI OT MPHJIOKEHH O
CHJIBD»
21 SBnenune tarotenus. Cuma TSKECTH
” CBs13b MKy CHIION TSDKECTH M Maccoi Tena. Bec tena. bu6mnoreka [JOK
Pemenune 3amgau no reme "Cuna tsbxectu” https://m.edsoo.ru/ff0al778
” Cuna TspKecTH Ha JIpyrux Iutanerax. @uznyeckue bu6mmoreka [JOK
XApAKTEPUCTHUKH TJIAHET https://m.edsoo.ru/ff0al1502
bu6nmoreka [JOK
24 Vsveperme cit. JlHamomeTp https://m.edsog)_.lru/fanl8cc
25 Bec tena. HeBecomocTh budmorexa [TOK

https://m.edsoo.ru/ff0al778




CroxeHue AByX CUJI, HAIPABIEHHBIX 110 OJHOU MPSIMOIA.

bubmuorexa [JOK

26 PaBHOElicTBYIOIIAS CHUT https://m.edsoo.ru/ff0ala70
27 Pemenune 3agau no reme "PaBHonelicTByromast cui”
28 Cwta TpeHus u e€ BuIbl. TpeHue B IpUpPOJIe U TEXHUKE bubmorexa HOK
https://m.edsoo.ru/ff0alb9c
JlabopaTopHas padora «3y4yeHHe 3aBHCHMOCTH CHJIBI
29 TPEHHS CKOJIbLKEHHsI OT CHJIbI TaBJIEHHs U XapaKTepa bubmmorexa LHOK
B https://m.edsoo.ru/ff0alcc8
CONPHUKACAIIMINXCSH MOBEPXHOCTEI
30 Pemenue 3a1a4d Ha omnpeiesieHuE PaBHOICHCTBYIOIICH CHITBI
31 Pemenwue 3amau mo Temam: «Bec tenay, «I'papuueckoe bu6mmnoreka [JOK
nzobpaxenue cuim, «Cunbly, «PaBHOEHCTBYOIIAS CHID) https://m.edsoo.ru/ff0alde0
KonTpoasHas pa6ora nmo temam: «MexaHn4deckoe
32 JABIZKeHHEe», «Macea, II0THOCThY, «Bec Te1a»,
«I'padpnueckoe n3od6paxenne cuin, «CHIbD)
33 Jasnenune. CriocoObl yMEHBIICHUS U YBETMYCHHUSI TaBIICHUS bubmorexa HOK
https://m.edsoo.ru/ff0a20a6
14 JlaBirerne ra3a. 3aBHCUMOCTD JIaBJICHUS raza oT 00bEMa, bubmuorexa [JOK
TEMITEpATypPbI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHust TBEPBIMHU TEIAMHU, KUJKOCTIMHU U bu6mmoreka [JOK
razamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KHUIKOCTH U Ta3e, BBI3BAHHOE JICHCTBUEM CHJIBI bu6mmorexa [JOK
TSKECTU https://m.edsoo.ru/ff0a2718
17 Pemenne 3agad4 1mo teme «JlapieHne B JKUAKOCTH U rase. bubmuorexa [JOK
3akon [lackamsy» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmarommmecs cocy ! https://m.edsol_.lru/fan2970
39 ['mapasnuueckwii mpece bubmorexa HOK

https://m.edsoo.ru/ff0a3136




40

Manowmetpsl. [lopiiHeBoi KUAKOCTHBIN HacocC

41 ATtMmocdepa 3eMITu 1 MPUIUHBI €€ CYIeCTBOBAHUS bubmmorexa [TOK
p P y https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK

42 Bec Bo3ayxa. ATMochepHOe 1aBiieHne

y (ep 8 https://m.edsoo.ru/ff0a2b5a
bubmuoreka [JOK

43 N3mepenne atmocdeproro napnenus. OnbiT Toppudenin

p bep s pp https://m.edsoo.ru/ff0a2da8

A4 3aBUCHMOCTE aTMOC(HEPHOTO JaBJICHHSI OT BBICOTHI HAJT bu6nmoreka [JOK
YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4

45 bapomertp-anepoua. ATMocdepHoe AaBIeHHE Ha pa3IHYHBIX bu6mmoreka [JOK
BBICOTAaX https://m.edsoo.ru/ff0a2fc4

46 Pemenwue 3a1a4 mo Teme " AtmocepHoe gapieHue"

47 JleficTBHE KUJKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TEJIO. bu6nmoreka [JOK
ApxumesioBa cuiia https://m.edsoo.ru/ff0a3276
JlabopaTopnas padora «Onpeaenenne BHITAIKABAOIIEH

48 CHJIBI, IeCTBYIOIIEH HA TeJI0, MOTPY:KeHHOE B bubmmorexa [TOK

» A yrom » TOTpY https://m.edsoo.ru/ff0a33fc
JKHIKOCTDY
JlabopaTopHas padora mo teme «UcciienoBanue
49 3aBHCHMOCTH Beca TeJia B BojIe OT 00bEMa NMOrpyKeHHOM Buommorexa HOK
py https://m.edsoo.ru/ff0a3514
B JKHJIKOCTH YACTH TeJIa)
bubmuoreka [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTopnas padora ""KoHcTpynpoBanme apeomerpa

51 HJIH KOHCTPYHPOBaHHE JIOJIKH U onpeaeieHne eé

rpysonoabémuocTu'’
Pemenwue 3amau mo Temam: «IlnaBanue cymoB.
. bubmuorexa [JOK

52 BosnyxomnaBanuey, «JlaBineHne TBEPIbIX TEIN, KHUIAKOCTEHN U

rasoB»

https://m.edsoo.ru/ff0a3654




KOHTpOJ]LHaﬂ pa60Ta 10 TEME «I[aBJIeHI/Ie TBEPAbIX TeEJI,

>3 JKHIKOCTEH H Ta30B)»

54 Mexannueckas paboTa bubmorexa HOK
https://m.edsoo.ru/ff0a3{82
bubmuorexa [JOK

33 MougocTs. EARHHIE MOIIHOCTH https://m.edsoo.ru/ff0a3{82

56 Ypok-ucciaegopanue "'Pacuér momuocTH, paspuBaemMoi )

npu noab&me no jJgectune'

57 [IpocThie Mexanu3mel. Peryar. PaBHOBecHe cuil Ha ppryare

53 Poeruaru B TexHuke, 06Ty 1 ipupose. JlabopatopHas 0.5 bu6mmoreka [JOK

pabora «UcciieqoBaHue ycJI0BHii pABHOBECHS PhIUara https://m.edsoo.ru/ff0a478e

59 Pemenue 3aga4 mo teme «Y CIOBUSI pABHOBECHUS pblUara budmorexa [TOK
https://m.edsoo.ru/ff0a48a6

Koaddunment noneznoro neicTBUS MeXaHU3MA.
60 Jla6opaTopnasi pa6ota «3mepenne KII/I nHak1oHHOM 0.5
ILIOCKOCTH»
" " bubmuorexa [JOK
61 Pemenue 3agau mo teme "Pabota, mommHOCTh, KITJ] https://m.edsoo.ru/f0adcds
6 Mexannueckas sHeprusi. Kunetnueckas u noreHuuaibHas bu6mmoreka [JOK
JHEPIrus https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMsI MEXaHMYECKOH SHEPIUH bubmmorexa [TOK
https://m.edsoo.ru/ff0a4360
Ypok-3kcniepuMeHT 1o TeMe ''JKcnepUMeHTAIbHOe
64 omnpeaeleHHe H3MeHEHHS KHHETHYECKOI U |
MOTEHIHAJLHOH YHEPTUH MPH CKATHLIBAHHUM TeJIA M0
HAKJIOHHO# u1ockocTu''
65 KonTposasHas pabora mo Teme «PadoTra u MOIITHOCTB.

JHeprus»




66 [loBTOpeHue no Temam "MexaHnueckoe JBUKEHME . 1 bu6mmoreka [JOK
"JlaBneHue TBEPABIX TEI, KUIKOCTEH U Ta30B" https://m.edsoo.ru/ff0adee6
IIpomexyrounas arrecranus. UTorosasi recroBast bu6imoreka [JOK

67 1
padora. https://m.edsoo.ru/ff0a4ffe

68 [ToBTOpenue no teme "Pabota. MomHoCTh. DHEprus" 1

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68 12




8 KUIACC

Jdara
No KomursecTeo wacon U3y4eHus DJIeKTpOHHBbIE H(PPOBHIE
n/m Tema ypoka o o o0pa3oBaTesIbHBIE PeCYPCHI
Bcero KP IIP
IIaHy ¢akry
| OcCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOU ) bu6mmoreka [JOK
TEOPUU U UX OMBITHBIE TTOITBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOTO, KHUIKOTO U Ta3000pa3HOr0 COCTOSTHUM ) bu6mmoreka [JOK
BeIlleCcTBa https://m.edsoo.ru/ff0a540e
OOBbsicHEeHHE CBOHCTB TBEPIOTO, KHUJIKOTO U ra3000pa3HOTO
4 COCTOSTHUH BEIIeCTBAa HA OCHOBE MOJIOKEHUI 1
MOJIEKYJISIPHO-KUHETHYECKON TEOpUHI
5 Kpucrannmuueckue u amop¢HbIe Tena 1 bubmiorexa [OK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KanWUISIpHOCTB. [loBepXHOCTHOE ) bu6mmoreka [JOK
HATSDKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe pacmmpeHue u cxatue 1 budmmorexa [TOK
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO )
TETJIOBOTO JIBMJKEHUS YaCTHUIT
9 BryTtpennss sueprus. CriocoObl H3MEHEHHS BHYTPEHHEH | bu6mmnoreka [JOK
SHEPTUU https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Brer reronepeasu ! https://m.edsoo.ru/ff0a6412
1 Ypoxk-kondepennus "'[IpakTndeckoe ucnob30BaHue | ) bu6nmoreka [JOK

TEMJIOBBLIX CBOICTB BeIlleCTB U MaTepHaJIOB B LHEJIAX

https://m.edsoo.ru/ff0a65¢c0




Heprocoepe:keHus'

12 KonuuectBo TemnoTel. Y aeabHas TEMI0EMKOCTD bubmorexa [TOK
’ https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TemoBoro 6ananca. TemmooOMeH U TEIIoBoe bu6mmoreka [JOK
paBHOBeCHE https://m.edsoo.ru/ff0a7088
JlabopaTopHas pa6ora '"'UccienoBanue siBjaeHust
14 TENJI000MeHa MPH CMEeMIMBAHUH X0JI0THOM H ropsidei bubmmorexa LHOK
" p P https://m.edsoo.ru/ff0a6a98
BO/IbI
15 Pacuer konmdecTBa TEMIOTHI, HEOOXOAUMOTO IS
HarpeBaHus TeJjla ¥ BBIJIESIEMOTr0 UM IIPU OXJIaXKIEHUU
16 JlabopaTopHas padora ""Onpenesnenue yaeabHoit bu6mmorexa [JOK
TeILIOEMKOCTH BemecTBa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeJbHAs TEMJI0Ta CTOPAHUS bubmmorexa [TOK
P ' P https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u oTBEpIeBaHNE KPUCTAUTHUECKUAX TEI. bu6mmnoreka [JOK
VY nenbHas TemioTa MiaBiIeHUs https://m.edsoo.ru/ff0a71d2
19 JlabopaTopHas padora ""Onpenenenne yaeabHoit bu6mmoreka [JOK
TEILUIOTHI IJIABJIeHHS Jbaa" https://m.edsoo.ru/ff0a72fe
bubmuoreka [JOK
20 [TapooGpazoBanue u KoHaeHcalus. Vcmapenue
Poobp a1 8 P https://m.edsoo.ru/ff0a740c
Kumnenne. Y nenpHas Temnora napooOpazoBaHus U
21 KOHIIEHCAIIMX. 3aBUCHUMOCTh TEMIIEPATYPHI KUIIEHUS OT bubmnorexa [IOK
' patyp https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOTro JTaBICHUS
22 Bnaxuocts Bo3nyxa. Jlaboparopnasi padora bu6mnorexa [JOK
"OnpenesieHHe OTHOCUTEIbHOM BJIaKHOCTH BO3ayXxa'' https://m.edsoo.ru/ff0a7628
23 Pemenue 3amayd Ha onpesieseHNe BIaKHOCTH BO3IyXa
24 [IpunIHIBEI paboTH TEMIOBHIX nBUTaTeneil. [lapoBas

TypOuHa. [[Burarens BHyTPEHHETO CrOpaHus




KIIJI TermoBoro nuratesns. TemnaoBble ABUTATENN U

bubmuorexa [JOK

25 3aIATa OKPYXKAKOIIEH CPEITBI https://m.edsoo.ru/ff0a7c7c
%6 3aKOH COXpaHEHHS U MPEBPAIECHHUS SJHEPTUH B TEIUIOBBIX
mporeccax
7 [TonroroBka Kk KOHTpoJIbHOU padoTe 1o Teme "TernnoBbie bu6mmoreka [JOK
sIBJICHUS. VI3MeHeHue arperaTHpIX COCTOSIHUAN BetecTBa" https://m.edsoo.ru/ff0a83f2
)8 KonrtpoabsHnas pa6ora no teme '""TenJioBbie siBJICHUS. bu6mmoreka [JOK
N3meHeHne arperaTHBIX COCTOSTHUH BemecTBa'' https://m.edsoo.ru/ff0a86ae
29 Dnektpuzanys Ten. [[Ba posia a1eKTpUiYecKuX 3apsiioB
30 Ypok-ucciaenoBanme '"'"JjIeKTpU3ANUAA TeJT HHIYKIAEH 1
NMpH CONMPUKOCHOBEeHHHU''
31 B3aumopeiicTBre 3apsokeHHBIX Tell. 3akoH Kynona budmorexa [TOK
https://m.edsoo.ru/ff0a87e4
1 DnekTpuyeckoe noJie. HanmpskeHHOCTh 3JIEKTPUUECKOTO bu6nmoreka [JOK
noJst. [I[puHIMN Cynepno3uIy 3IEKTPUIECKUX TTOJIeH https://m.edsoo.ru/ff0a8ala
1 Hocurenu snexTpudeckux 3apsaoB. JJIeMEeHTapHBIN 3apsi.
Crpoenue atoma
14 [IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUSI bu6nmoreka [JOK
3IIEKTPAYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1au Ha IpUMEHEHUE CBOMCTB AJIEKTPUUECKUX bu6nmoreka [JOK
3apsI0B https://m.edsoo.ru/ff0a90cc
16 DNEKTPUYECKUM TOK, YCIIOBHSI €r0 CYIIIECTBOBAHMUSI. bu6mmnoreka [JOK
VcTOYHUKHY 3JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleicTBUSI SJIEKTPUUECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
13 Ypok-uccaenopanme " J[eicTBHE 3JTEKTPHIECKOTO OIS
HA MPOBOAHUKHA H IHJIEKTPUKH''
39 DNEeKTPUUYECKUI TOK B METAJLIaX, JKUJIKOCTSX U Ta3ax bu6nmoreka [JOK




https://m.edsoo.ru/ff0a9838

40 DnekTpuyeckas ielb U €€ COCTaBHbIE YacTH

A1 Cuina Toka. JIabopaTopuasi pa6ora '"U3mepenne u 0.5 bubmnorexa [JOK
peryJMpoBaHHe CHJIbI TOKa'" https://m.edsoo.ru/ff0a8bd6

4 DnexTpuueckoe HanpspkeHue. Bonstmerp. JlabopaTopHasn 0.5 bubnuoteka [JOK
paborta ""3mMepeHune u peryJupoBaHue HanpspKeHus ' https://m.edsoo.ru/ff0a9%e14

43 ConpoTuBienre MPOBOAHUKA. Y J€IbHOE COPOTUBIICHUE bu6mmoreka [JOK
BellleCTBa https://m.edsoo.ru/ff0aa738
JlabopaTopHas padora ''3aBHCHMOCTD YJIEKTPHIECKOTO

44 CONPOTHBJICHUS MPOBOTHUKA OT €r0 JITHHBI, IUIOIATH 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0aa738
NOIePevYHOro cedeHnst 1 MaTepuaJia'

45 3aBUCHUMOCTh CHJIBI TOKA OT HampspkeHust. 3akoH Oma st bu6mmoreka [JOK
yJacTKa e https://m.edsoo.ru/ff0aa44a
JlabopaTopHas padora '"'UcciiegoBanue 3aBHCHMOCTH

46 CHJTBI TOKA, HIAYIIET0 Yepe3 Pe3ucTop, oT ) bu6nmoreka [JOK
CONPOTHUBJICHUS PE3NCTOPA N HANIPSKEHUS HA https://m.edsoo.ru/ff0aa04e
pe3ucrope'

47 [locnenoBarenbHOE U MapaIeIbHOE COEMHEHUS
MIPOBOTHUKOB
JlabopaTopHas padora ''[IpoBepka mpaBuiia cJI0KeHU

48 HANPSKeHUil P M0CJIeJ0BATEIbHOM COeTHHEHHU 1 bubmmorexa [TOK

" https://m.edsoo.ru/ff0aaas58
ABYX pe3HCTOPOB

49 JlabopaTopHas padora "'[IpoBepka mpaBmia JAjisi CHJIbI ) bu6nmoreka [JOK
TOKA NPH NAPaJLIeIbHOM COeIHHEHHHU pPe3ucTopoB'' https://m.edsoo.ru/ff0aadle

50 Pemenue 3anauy Ha npuMeHeHne 3akoHa OMma s bu6mmoreka [JOK
PAa3IUYHOrO COENUHEHUS POBOJHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTta 1 MOIITHOCTH ANEKTPUYECKOTO TOKA. 3aKOH bu6mmorexa [JOK

Jxoyns-Jlenna

https://m.edsoo.ru/ff0ab124




5 JlabopaTopHas padora ""Onpenenenne padoTsl 1 ) bu6mmoreka [JOK
MOIITHOCTH YIEKTPHIECKOr0 TOKAa' https://m.edsoo.ru/ff0ab3e0
53 DNeKTpUUECKUe NN U MOTPEOUTENH EKTPUISCKON bu6mnoreka [JOK
sHepruu B ObITY. KopoTkoe 3aMblkaHue https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJBHOU paboTe 1Mo Teme
" bubmuotexa [JOK
54 DNeKTpUYeCcKre 3apsiibl. 3apsHKEHHBIE Tella U UX
. . . " https://m.edsoo.ru/ff0abd2¢c
B3anMoieiicTBus. [1oCTOSHHBIN 2NIeKTpUUecKuit TOK
KontpoasHas pa6ora mo teme '"JjieKTpuuecKne
55 3a 3apske e Tejia 3anMojeic bubmiorexa [OK
SI/TBL. siZKeHHbIE TeJIa H UX B3aHMO/IeHCTBHS.
P pu . " https://m.edsoo.ru/ff0abea8
IHocTosiHHBIH YTIeKTPHYECKUIH TOK
56 [TocTostHHBIE MATHUTHL, X B3aUMOJEHCTBUE
57 Ypok-uccaenopanme "U3ydeHne mosieid mocTOSTHHBIX 1 bubmmoreka [JOK
MArHHTOB'' https://m.edsoo.ru/ff0ac3d0
58 MarnauTHOe nojie. MarHuTHOE 1oJjie 3eMJIM B €r0 3HaYeHHe bubmuorexa [JOK
JUTSI )KU3HU Ha 3eMJie https://m.edsoo.ru/ff0acOba
59 OmneIiT Dpcrena. MarHuTHOE 1oJjie 3JIEKTPUUECKOrO TOKa bu6mmnorexa [JOK
MarsuTHoe 1moJje KaTylKu ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IprmeHeHne IeKTPOMarHuToB B TEXHUKE.
60 JlaGopaTopHasi padora ""U3yuenue aeiic 0.5 bubmmorexa [TOK
TOpHas T YeHue JieiicTBUs .
patop P y " https://m.edsoo.ru/ff0ac74a
MATHUTHOTO TO0JIsl HA IPOBOHHUK ¢ TOKOM
DneKTpoBUraresb NOCTOSIHHOTO ToKa. Mcnonb3oBanue
61 3JIEKTpOJIBUrareaeil B TEXHUYECKUX YCTPOUCTBAX U HA 1 bu6mmoreka [JOK
Tpancnopre. Jlaboparopuasi padora '""Koncrpyuposanme https://m.edsoo.ru/ff0ac86¢
H N3y4eHHe padoTsl dJieKTpoaBHuraresis'
2 OmnswiTel Dapajies. 3aKOH AMEKTPOMArHUTHOW WHTYKITHH.
ITpaBuino Jlenma
63 DnexTporenepatop. CriocoObl MOTYUYEHUS dIEKTPHIECKONR

SHEPruH. DIEKTPOCTAHIINU HA BO30OHOBIISIEMBIX




HCTOYHHUKAX SHEPTHUU

[ToxroToBka K KOHTPOJIBLHOU pabOTeE 1O TeMe

o4 "DJIeKTpUYECKUE U MAaTHUTHBIE SIBICHUS" !

65 KontpoasHas pa6ora mo teme '"JjieKTpHUecKne u ) bu6mmoreka [JOK
MArHUTHbIE sIBJIeHUs"' https://m.edsoo.ru/ff0acb14

66 PezepsHusblit ypok. Pabota ¢ Tekctamu o teme "TeroBeie ) bu6mmoreka [JOK
apiieHus". "[locTostHHBIN 351eKTpUYecKuil TOK" https://m.edsoo.ru/ff0accSe

67 IIpomeexxyTounast arrecramusa. UToroBasi TecroBas 1 bu6mnoreka [JOK
pabora. https://m.edsoo.ru/ff0acdc6

68 [ToBTOpenue mo Teme "MarHuTHBIC SIBIICHUS" 1

OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 16.5




9 KJIACC

KosmuecTBo yacon DJIeKTPOHHBIE
[]
J:/-rl Tewa ypoka Bcero Konrpoaenpie  IMpakrmacckue fll”j;:eHI/Iﬂ :;ll()l;l;?:;:;eenbnme
padoThI padoThI pecypenI

) Mexannueckoe nNBUKEHUE. )
MarepuanbHas TOUKa

) Cuctema orcdyeta. OTHOCHTEILHOCTD | bu6mmorexa [JOK
MEXAHUYECKOT'O ABUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIpSIMOTMHENHOE ) bubmmoteka [JOK
JBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsimonuHeitHOE

4 nekeHne. CpeHssi © MTHOBEHHas 1
CKOPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE ) bubmmoreka [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocTh MPSMOJIUHEIHOTO

6 PaBHOYCKOPEHHOTO JBHKEHUSI. 1
I'padux ckopoctu
JlabopaTtopHnast pabota "Onpezenenne

7 YCKOpEHHUS TeJa Mpu ) 1 bubmmoreka [JOK
PaBHOYCKOPEHHOM JBHIKEHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOH 1iockocTh"

g CBobGosHoe najenue tei. OnbIThl |
lanunes

9 PaBHOMEpHOE ABMXKEHUE TTIO ) bubmmoreka [JOK

okpyxHoctu. [lepron n gactora

https://m.edsoo.ru/ff0ael76




oOparmienus. JIuneinas u yriosas

CKOPOCTH
10 [{eHnTpoCcTpeMHUTENIBHOE YCKOPEHUE
1 [Iepse1it 3akon HeroTona. Bexktop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herorona. bubmuoteka [JOK
PaBHoxeiicTByrOMmas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpertwnit 3akon HeroToHa. bubmmoreka [JOK
Cynepniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemenne 3a1a4 Ha npuMeHeHNe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akoH ['yka ngj;glf;{iggifoaecaz
16 Pemenwue 3amau mo teme «Cuna
YIPYTOCTH
17 JlaboparopHas paboTa «Onpenenenue bubmmoreka [JOK
JKECTKOCTH Py KUHBI» https://m.edsoo.ru/ff0ace28
bubmmoreka [JOK
18 Cuna Tperus https://m.edso:)_.[ru/fanﬂ3 8
19 Pemenne 3agad mo teme «Cuia bubmmoreka [[OK
TPEHUSI https://m.edsoo.ru/ff0afa26
20 JlaGoparophas padoTta "Onpenenenue bubmmoreka [JOK
ko3¢ pHIIeHTa TPEHUS CKOJIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemenune 3agau no teme "3aKkoHbI
21 Herotona. CII[/IJ'Ia ynpyroctu. Cuna bubmrorexa LTOK
N https://m.edsoo.ru/ff0atb8e
TpEeHHUsI
” Cwuta TSDKECTH U 3aKOH BCEMHPHOTO bubmmoreka [[OK

TSATOTEHHsI. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




naaeHus

Ypok-koH(pepeHmus "JIBmKkeHHe TeI

23 BOKPYT TPaBUTAIIMOHHOTO IIEHTpa
(Conneunas cuctema). ['anaktuku"
Pemenue 3amau nmo teme "Cuiia
24 TSDKECTH Y 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS

’5 [TepBast kocMu4ecKasi CKOPOCTb. bubmmoreka [JOK
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MaTepuanbHOW TOUKH.

%6 AGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK
PaBHOBecue TBEpAOrO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpAICHUS

27 MowmenT cuisl. LleHTp TspkecTn

)8 Pemenne 3ama4d mo teme "MoMeHT bu6mmorexa [JOK
cuibl Lentp TsoxecTn" https://m.edsoo.ru/ff0b02b4
[ToarotoBka Kk KOHTPOJILHOM paboTe MO

29 TeMe "MexaHUYecKoe IBIKEHUE bubmmorexa LIOK

. ., ) https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTpomnpHas pabota mo teme
30 "MCXI;,HI/I‘ICCK(I))C IIBIOKEHHE bubmmorexa HOK
. | ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten
Nmmynse Tema. UMimysbe cuibl. 3akoH
31 COXpaHEHHUsI UMITYJIbca. YTIPYroe u bubmorexa HOK
p Y o py https://m.edsoo.ru/ff0b07fa
HEYNpYyroe B3auMoIeiCTBHE

1 Pemenne 3amad no teme "3akon bu6mmorexa [JOK
COXpaHEHUs UMITyJIbca" https://m.edsoo0.ru/ff0b096¢

33 VYpok-koHpepennus "PeakTuBHOE




JIBUKEHUE B IIPUPOJE U TEXHUKE"

34 Mexannueckas paboTa 1 MOIIIHOCTh bubmorexa [TOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSKECTH, CHITBI bubmmoreka [[OK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas pabota «Onpenenenue
16 paboThI CUIIBI TPEHUS IPU
PaBHOMEpPHOM JIBUKEHUU Tella 110
TOPU30HTATEHOM MTOBEPXHOCTHY
17 CBs13b 2HEPrUU U PaOOTHI.
[TorenmumanbHas HEPTUs
18 Kunernueckas sueprust. Teopema o bubmmoreka [JOK
KUHETUYECKON SHEPruun https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUS YHEPTUHU B
MeXaHUKe
40 JlaGoparopHas padota «/3yuenue bubmmoreka [JOK
3aKOHA COXPAHEHUS SHEPTUM https://m.edsoo.ru/ff0bl12fe
A1 KonebarenbHoe IBUIKEHHUE B €TO bu6mmorexa [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
1 3aryxaromye KojJeOaHusl. bubmmoreka [JOK
Breinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 Marematuueckuii U mpy>KUHHBIA
MasiTHUKH
VYpok-uccienopanue «3aBUCUMOCTb
44 neproja KoJieOaHuii OT )KECTKOCTH bubmorexa [TOK
https://m.edsoo.ru/ff0b197a
MPYXKUHBI U Macchl Tpy3a»
45 [IpeBpainenue 3uepruu mpu

MEXaHHYECKHUX KOJIeOaHUIX




46

JlaGopatopHas pabota «Onpeznenenue
YacTOTHI ¥ TIEpHO/JIa KoJaeOaHmit
MPYKHHHOTO MasiTHAKA

bu6mmorexa [JOK
https://m.edsoo.ru/ff0blaec

47

JlaboparopHuas padota «IIpoBepka
HE3aBHCUMOCTH TIepHOIa KoJeOaHu i
rpy3a, HOJBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Bonabl. CBoMcTBa
MexaHu4yeckux BoJH. [IpogonpHbie 1
MONEPEYHbIE BOTHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2 1fe

49

Ypok-koH(pepeHmus "MexaHHuYecKne
BOJIHBI B TBEPJIOM TelIE.
CeiicMuueckue BOIHEBI"

50

3ByK. PacripocTpaneHue u oTpakeHue
3ByKa

51

Ypok-uccienoranue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koH(pepeHIus "YIbTpa3ByK u
nH(}pa3ByK B MPUPOJIC U TEXHUKE"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToarotoBka Kk KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPAHCHHS.
Mexanndeckue KoueOaHus 1 BOJIHBI"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2510

55

KonTpomnpHas pabota mo Teme
"3akoHbI coxpaHeHusl. MexaHnueckue
KoJeOaHus U BOJTHBI"




SJIGKTPOMaF HUTHOC II0JIC.

bu6mmorexa [JOK

56
DNeKTpOMarHuTHEIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koH(pepentus "[kara
58 3JIEKTPOMATrHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHmne 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH IS COTOBOM cBs3H"
Ypok-uccnenosanne "N3yuenue
. bubmoreka [JOK
59 CBOMCTB 3JIEKTPOMarHUTHHIX BOJIH C
\ https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMIIBHOTO Tesre(oHa
Pemenue 3a1au Ha onpesieneHne
60 YaCTOTHI U JUTUHBI AJIEKTPOMArHUTHOM
BOJIHBI
DneKTpoMarHuTHasI IPUPO/Ia CBETA.
61 Cko OI()ZTL cBeTa BOJ’III;OJI:BIC CBOMCTBA bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounnku cBeta. [Ipsmonunaeitnoe
62 aCIpOCTpaHEHHUE CBeTa. 3aTMEHUS bubmmorexa [TOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKoH OTpaXeHUs CBeTa. 3epKaja.
63 Pemenue 3amay Ha nmpuMeHenne bubmmorexa LIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETa
64 [Ipenomiienne cBeta. 3aKkoH bubmuoteka [JOK
TIPEJIOMJIEHHS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 HCHOJ‘IL?»OBZ.HI;IC HOJ‘IHOIPO BHYTPEHHETO brbmmorexa [TOK
1P https://m.edsoo.ru/ff0b3c5c
OTpPaKeHUSI B ONTHYECKHUX CBETOBOJAX
66 JlabopaTtopHast pabota "HccnenoBanue




3aBUCHUMOCTH yI'JIa IPCIIOMJICHUA
CBC€TOBOT'O JIy4a OT yIJia MaJCHHA Ha

nn

rpaHuIle "BO3IyX-CTEKJIO

Ypok-koHpepenmus "Hcnons3oBanue

67 IIOJIHOTO BHYTPEHHETO OTPAKEHUSL:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmorexa [IOK
68 JIunzel. OnTuyeckast cuiia JUH3bI
https://m.edsoo.ru/ff0b3{2¢c
bu6mmorexa [JOK

69 [TocTpoenne n300pakeHnt B TNH3AX

p p https://m.edsoo.ru/ff0b444a
JlaboparopHas padoTa "Onpenenenue
. bubmmoreka [JOK

70 (hOKYCHOTO PacCTOSTHUS M ONTHYECKOH 0
CHEI cobparomed 35" https://m.edsoo.ru/ff0b4206

71 Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

bubmmoreka [JOK

72 ['na3 xak ontuueckas cucrema. 3peHue 1

https://m.edsoo.ru/ff0b4684

7 Ypok-koH(pepeHmus "JleGekTsr
3penns. Kak coxpanuth 3penue"

Paznoxenne 6enoro cBeTa B CIIEKTP.

74 Omnbrter HetoTona. Crioxxenue bubmorexa [{OK
CIIEKTpaJIbHBIX I[BETOB. /lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas padoTa "ONBITHI 11O
pa3ioKeHuIo OelIoro CBeTa B CHEKTP U BuG 10K

noIMoTeKa

75 BOCHPHSTHIO I[BETA MPEJIMETOB MIPU UX

HaOJTFOJICHUH Yepe3 IIBETOBbIC
¢uasTpH"

https://m.edsoo.ru/ff0cOe2a




Ypok-nipaktukym "BoaHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHSI,
nHTepdepentus u qudpakmnus”
77 Omneitel Pesepdopaa u mranerapaast bubmmoreka [JOK
MOJEIIbL aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atoma bopa
Ucnyckanue u noryiomeHue cBera
79 atroMmoM. KBaHThl. JInHeiuaThIe bubmorexa [TOK
’ ’ https://m.edsoo.ru/ff0c144¢
CIIEKTPBI
20 Ypok-npaktukym "Habmonenue bubmmoreka [JOK
CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHIIBI bubmmorexa [HOK
A g https://m.edsoo.ru/ff0c1672
Ctpoenue atomHoro siapa. Hykinonnas bubmmoreka [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IpeBpaIeHUs. bubmmoreka [JOK
M3oTtomer https://m.edsoo.ru/ff0clal4
%4 Pemenne 3aga4 mo teme: bu6mmorexa [JOK
"PanunoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepnonx monmypacnana
VYpoxk-koHdepenius "PagnoakTHBHBIE
86 1/1:51 quH;(Ib Bpn HPOJIie, MEAUIIHE bubmorexa [IOK
Y . PHPOE, THHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SlnepHble peakuy. 3aKOHBI
87 cox paHeHIl/:I)SI 3apsII0BOTO U MacCOBOIO bubmrorexa LOK
p P https://m.edsoo.ru/ff0c1¢c58
qHCcell
28 DHeprusi CBsI3U aTOMHBIX si7iep. CBs3b bubmmoreka [JOK

MacCChl U SHEPrun

https://m.edsoo.ru/ff0c1d7a




89

Pemenune 3agau no reme "fAnepueie
peakmun"

90

Peakuuu cuHTe3a U 1eneHUS saEp.
Ncrounuku sneprun ConHua u 3BE371

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koH(pepentus "SAnepHast
sHepreTuka. JleicTrus
PaAMOaKTUBHBIX U3JIyY€HUN Ha JKUBbBIE
OpraHu3msl"

92

[ToaroToBKa K KOHTPOJILHOM paboTe 1O
TeMe "DIEKTPOMarHuTHOE TOJIe.
DNIeKTpOMarHUTHBIE BOJTHBI.
KBanToBBIC sBITCHHS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTtponpHas paboTa mo teme
"DIeKTpOMarHuTHOE TIOJIE.
DJIeKTpOMAarHUTHHIC BOJTHBL
KBanToBrbie siBiaeHuUS"

94

[ToBTOpenue, oboOIICHNE.
JlabopaTopHble pabOTHI 1O KypCy
"B3aumoneiictue ten"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTropenue, o6o0menue. Perenue
PacCUeTHBIX ¥ Ka4eCTBEHHBIX 3aJ1a4 10
Teme "TenuoBble npouecchl”

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenne
pacyeTHBIX U KAYECTBEHHBIX 3a7a4 10
teme "KIIJ] TerioBsIX aBUTaTenei"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o0menue. Pemenue
pacUETHBIX U KAYeCTBEHHBIX 3a7a4 110
teme "KIIJ] anexTpoycTtaHoBOK"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2b30




[loBTOpenue, oboOIICHNE.

bu6mmorexa [JOK
o8 'J'Ia6opaTopHHe pa60"TH HoKypey ! 1 https://m.edsoo.ru/ff0c2¢52
CBeTOBbBIE SIBIICHUS
IloBTropenue, o0o0mmenue. Padora ¢
99 TEKCTAMH 110 TeMe "3aKOHBI 1 buGmmorexa LIOK
\ https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHUKE
[ToBTOpenue, 0600menue. Pabora ¢
100 texkcramu 1o teme "Konebanus u 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEBI
[ToBTOpenue, o600menue. Pabora ¢
101 TexcTaMmu 110 TeMe "CBeTOBbBIE 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600menue. Pabora ¢
102 TekcTaMmu 110 TeMe "KBautoBas u 1
saepHas pu3uka'
OBIIEE KOJIMYECTBO YACOB I10 100 27

I[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» dusuka: 7-i knacc: 6a30BbId ypoBeHb: yueOHuK, 7 knacce/ [lepoimkun .M.,
NBanoB A.U., AkumonepHoe obectBo «M3aatenserBo «lIpocBeiienne»

» Ouzuka: 8-i kimacce: 6a30BbIid ypoBeHb: yueOHuK, 8 knacc/ [lepeimkun Y. M.,
Hanos A. U., AkumonepHoe odiectBo «M3aatensctBo «l IpocBerienre»

» dusuka: 9-i kacc: 6a30BbIM YpOBeHb: yueOHUK, 9 kiacc/ [Teprimkun M. M.,
I'yrauk E. M., BanoB A. W., IletpoBa M. A., AkiiuoHepHOe 00IIIECTBO

<<I/I3I[aTeJ'IBCTBO ((HpOCB@H_IeHHC»

METOANYECKUE MATEPHUAJIBI JIUIA YYUTEJIA

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






