MyHunmnaibHoe O10PKETHOE 0011e00pa30BaTE/IbHOE YUPEKICHHUE
«Cpennss obeoOpasoBareabHas mkoa Ne2y
KeMcKOro MyHMIIMNAJILHOIO paioHa

Z BOWE T2
OBATE .~
&Q\C)?P'}\_\V\ni‘f}‘v“ 3
& O NN, OTp o4

4 I

.
5

[TPUHATO

Ha I[lexaroruyeckuM cosere Jupexrop
IIporokon Ne 7 ‘
OT « 7' » sl zyrva 20477,

MBOY

OCHOBHAA OBIIIEOBPA3OBATEJIbHASA ITPOI' PAMMA
OCHOBHOI'O OBIIEI'O ObPA3OBAHU A

PABOYAJ ITPOI'PAMMA
YUEBHOI'O ITPEJIMETA
«DuU3uKa»
(0a30BbBIN YPOBEHD)
(7-9 xanacce)

PazpaboTumkmu: pabodasi rpyriia mo BBEICHHUIO
00HOBIIEHHOTrO0 ®I'OC n P®OI1
OCHOBHOTI'0 00I11er0 00pa3oBaHUs

2023r.



HHOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 10 (U3MKE Ha YpPOBHE OCHOBHOrO O00IIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJOXXEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABIECHHBIX B
OI'OC 00O, a Takxe ¢ yuétoM (penepanbHOt paboueit mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yuebHoro npeamera «Ou3uka.

CopepxaHue mnporpaMMmbl MO (U3MKe HampaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYaroUIMXCsi M OPTraHHU3alUI0 H3YyYeHUS
¢u3MKU Ha NEATENbHOCTHOW OcHOBe. B mporpamme mno (¢u3Mke y4YUTBHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanusauuud tpedoanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJbTaTaM O00yUEHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMUsI.

[Iporpamma no ¢u3rke ycTaHaBIMBAET pacupeeieHue yueOHOro Marepuana
1o rojaMm o0yuyeHus (1o Kjiaccam), MpeAsiaraeT NPUMEPHYIO MOCJIEI0BATEIbHOCTh
U3Y4YCHHS] T€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHs MPEAMETHOTO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarOIINXCA.

[Iporpamma mo ¢u3uke pa3paboTaHa € LEIbI0 OKa3aHHUAd METOJUYECKON
MOMOIIY YYUTEIIO B CO3[JaHUU paboyeil mporpaMMbl O y4eOHOMY MPEIMETY.

O®uzrka ABISIETCS  CUCTEMOOOpA3yIIUM JUIsl  €CTeCTBEHHO-HAy4YHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3UYECKUE 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB
U SBICHUM, H3ydyaeMbIX XUMHUEWU, Ouosiorueid, acTpoHoMued U (PU3UUECKOU
reorpaguedi, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa,
IpenocTaBisieT Haubojee sICHble O0pa3lbl NPUMEHEHUS HAaydyHOro MeEToja
NO3HAHUs, TO €CTh CIIOCO0a MOIYYEHHS JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa w3 TIaBHBIX 3a7ad (PU3HUECKOTO OOpa3oBaHUsI B CTPYKType OOIIEro
o0pa30BaHUsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH H
UHTEpeca K HayKe y 00y4aroIuxcsl.

N3yyenne ¢usukm Ha 0a30BOM ypOBHE TMpEAINONaracT OBJIAJCHHE
CIEIYIOIIUMU KOMIETEHTHOCTAMHM, XapaKTEPU3YIOIIUMH ECTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HAYYHO OOBSACHSATH SIBJICHMUS,

e OILICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e HHTEPOPETHPOBATH  JIaHHbBIE WM MCIOJb30BaThb  HAY4YHbIE
JI0KA3aTeNbCTBA JIJIsl IOJTyYE€HUS BHIBOJIOB.

Henmn wu3yueHns (PU3NKK Ha YypOBHE OCHOBHOI'O 0OINEro oOpa3oBaHUS
ompenenensl B Kouuenmuu npenomaBaHus ydeOHoro mpeamera «Dusmka» B
oOpa3oBaTeibHBIX opraHu3anusx Poccuiickoit ®enepanuu, peamu3yroIUx
OCHOBHBIE  00111€00pa30BaTElIbHbIE MPOTPAMMBbI,  YTBEPKIEHHON peElICHUEM



Komnernn Munucrepersa npocsemienus Poccuiickoii denepanuu (mpoToKoia ot 3
nekadps 2019 r. Ne [1K-4BH).
Henu nzyyeHus: pu3nKu:

npuoOpeTeHre HHTEepeca M CTPEeMJICHHMsS OOy4yaloUuXcs K HayyHOMY
U3YUYCHUIO TPUPOABI, PA3BUTHUE HUX HHTEIEKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pPa3BUTHE MPEACTABICHUN 0 HAYYHOM METOjI€ MO3HAHUA U (OpMUPOBAHNUE
UCCIIEJIOBATEIBCKOTO OTHOIIEHUS K OKPY>KAIOIINUM SIBJICHUSIM;
(bopMHpOBaHME HAYYHOIO MHUPOBO33PEHUS KakK pe3yjbTaTa HW3Yy4YEHUs
OCHOB CTPOEHMSI MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMHpoOBaHUE TPEACTABICHUM O poiu (U3UKUA ISl Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUil;

pa3BUTHE  TMpPEACTaBICHUHA O  BO3MOXHBIX  cdepax  Oyayuen
npo¢eCCUOHATILHON JIEITEIbHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOJTOTOBKA K
nanbHeieMy 00y4eHHUIO B 3TOM HAMpaBIICHUH.

JlocTikenue STUX Ienedl mporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00ECIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a]a4:

npuoOpeTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUECKHX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSX

NpuoOpETEHNE YMEHUI OMUCHIBATh U OOBACHITH (U3UUYECKUE SIBICHUS C
MCII0JIb30BaHUEM TOJTYyUYCHHBIX 3HAHUM;

OCBOEHUE METOJOB pELICHHS NPOCTEMIINX pPAcYETHBIX 3aJad ¢
UCII0JIb30BaHUEM buznyecKux MOJIETICH, TBOPUYECKHUX u
MIPAKTUKO-OPUECHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHUN HAOMIOAATh MPUPOJIHBIE SIBJICHUS U BBITIOIHSITH OIBITHI,
nabopaTopHble  pa0OTBl M OKCHEPUMEHTAIbHBIC HWCCIEAOBAHUS  C
UCII0JIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHUE MPUEMOB paboThl ¢ MHpoOpMaluend (PU3NUECKOro CoAepKaHus,
BKJIIOYAsi HHPOPMALIUIO O COBPEMEHHBIX JTOCTUKEHUSAX (PU3UKHU, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHUE NHPOPMAIINH;

3HAKOMCTBO €O cepamu npodeccuoHaTbHON NESITENbHOCTH, CBI3aHHBIMU
C (U3MKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIKEHUAX (HU3UYECKON HAYKH.

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

oOpazoBaHus oTBoauTcs 238 4acoB: B 7 Kiacce — 68 yacoB (2 yaca B HefleN0), B 8
Kkiacce — 68 dacoB (2 vaca B Hezenwo), B 9 kinacce — 102 yaca (3 yaca B HEZEIO).

[Ipennaraemsiii B mporpaMMe no (u3MKe MnepevyeHb JadbopaTopHBIX padoT U

OIIBITOB HOCHUT pCKOMGHIIaTCHBHBIﬁ XapaKkTep, YUUTCIIb ACTIACT BI)I60p IMPOBCACHUA



7a00paTOpHBIX PadOT U OMBITOB € YYETOM HMHAUBUIYATBHBIX OCOOECHHOCTEU
00y4Yaromuxcsl, CIUcKa IKCIEPUMEHTAIBHBIX 3aJIaHUM, TpeajiaraéMblX B paMKax
OCHOBHOI'0 FOCYapCTBEHHOT'0 3K3aM€eHa 10 (U3HKE.



COJEPXAHME OBYYEHUA
7 KIJACC

Paznen 1. @usuka v €€ poJib B IO3HAHUM OKPY KAIOUIEro MUpPaA.

®usuka — Hayka o mnpupone. fABnenus npuponbl. dPusznyeckue SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, dJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckne BenuuuHbL. M3mepenue Qusnyueckux BenuduH. Duznyeckue
npubopsl. [lorpemnocts n3mepenuit. MexayHapoaHasi cucTeMa eIMHUIIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKM H3y4alOT MPHUPOAY.
EcTecTBeHHO-Hay4YHBId METOJ] MO3HAaHWA: HaOJIOJIEHHUE, IMOCTAHOBKA HAYYHOIO
BOIMPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, O0BSICHEHHE
HabmogaemMoro sipneHus. Onucanne GU3NUecKux sIBJICHUN ¢ TOMOIIBIO MOJIENIEH.

Jemoncmpauuu.

1. MexaHHMuecKre, TEIUIOBBIE, JJEKTPUYECKHUE, MArHUTHbBIE, CBETOBbIC

SIBJICHUSI.
2. ®usnyueckue mPUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJTIOTOBBIM H
(G pPOBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmpeneneHue 1EHBI IEJIEHUS ITKAIbI U3MEPUTEITHLHOTO TIPUOOpAa.
2. M3mepeHue paccTOAHUMN.
3. H3mepenne o0bEMa KUIKOCTH U TBEPIOTO TEa.
4. OnpepneneHue pa3MepoB MAJIbIX TEIL.
5. M3Mepenue Ttemmeparypbl IIPU MOMOIIM KHUJIKOCTHOIO TEPMOMETpa U
JaTYMKa TEMIEPATYPHI.

6. IIpoBenenue wmccienoBaHus MO MPOBEPKE TMIIOTE3bI: JAIbHOCTH MOJETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIBHO, TeM OoJblle, 4eM OOoJbIlle BhICOTa
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBe/IeHHsI 0 CTPOEHMHU BellecTBA.

CrpoeHne BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIBITHI,
JIOKa3bIBAIOIINAE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBrxenue dactul BemecTBa. CBsA3b CKOPOCTH JBM)KEHHSI YacTULl C
Temrieparypoil. bpoyHoBckoe aBuwxkenue, nuddysus. BzanmosaelicTtBue dyacTuil
BEIIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAJIUIMYECKUX) Tel. B3auMoCBs3b MEXIYy CBOMCTBaMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHMSIX M MX aTOMHO-MOJEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpayuu.

1. HaGmroneHne OpOyHOBCKOTO IBHKEHHS.



2. HaGmonenue nuddysun.
3. HaGmionenue  sBieHUM,  OOBSCHSIONIUXCS  TMPUTSDKCHUEM WM
OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomol u onvimol.

1. OneHka JuaMerpa aroMa METOAOM psAloB (C  HMCIOJIb30BAHUEM

dotorpaduii).
2. OnbITHI 10 HAOJIIOICHUIO TEMIOBOI'O PACIIMPEHHUS ra30B.
3. OmbITH 10 OOHAPYKEHUIO TEUCTBUS CHJI MOJICKYJIIPHOTO TIPUTSIKCHHSL.
Paznea 3. /IBuskeHune U B3auMo/ieiicTBHeE TeJl.
Mexanuyeckoe NBWKEHHE. PaBHOMEPHOE M HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPAaBHOMEPHOM JIBMKEHUU. Pacyér mytu u
BPEMEHHU JIBUOKEHUSL.
SlBnenne wHepuuu. 3aKOH HMHEpUUH. B3auMOJencTBHE Ten Kak IMpUYMHA
U3MEHEHUSI CKOPOCTHM JIBMKEHHMS Tel. Macca Kak Mepa HMHEpPTHOCTH Tena.
[InmoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUILE
00BEMa BeIecTna.
Cwiia kak XapakTepucTHKa B3auMoOAeUCTBHs Ten. Chila ynpyrocTd M 3aKOH
I'yka. 3mMepeHue cuiibl ¢ MOMONIBIO AUHAMOMETpA. SIBJICHUE TATOTEHUS U CHUJIa
TsokecTd. Cria TSKeCTH Ha Apyrux aHerax. Bec tena. HesecomocTs. CrioxkeHue
CWJI, HAMpaBJIEHHBIX MO OJHOM mpsiMoi. PaBHOmelcTBytomas cui. Cuna TpeHwus.
TpeHue CKOJIbKEeHUs U TPEHHUE TTOKO0s. TpeHue B MpUpo/ie U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHne MexaHM4ecKoro JBIKEHHUS Tea.
2. HM3MepeHne CKOpOCTH NPSIMOJIMHENHOTO JIBUKCHHUSL.
3. HaOmronenue siBjeHUst HHEPLMHU.
4. HaGmroneHve n3aMeHeHUs! CKOPOCTHU MPHU B3aUMOJECHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Cno)keHue Cul, HAapPaBJIEHHBIX 110 OJHON IPSIMOM.
Jlabopamopnuie padbomost u onvimel.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOrO JABMKEHHUS (IIApUKA B )KUAKOCTH,
MOJIETTH DJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jiajiee).

2. OmpezeneHne CpelHEN CKOPOCTH CKOJNBXKEHHsS OpycKa WM IIapuKa 0
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OmBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCThH pacTsDKeHHs (nedopmarun)
NPY>KUHBI OT TPUIOKEHHOU CHUJIBI.

5. OnbIThl, JEMOHCTPUPYIONIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHHS OT
BECa TEJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. JlaBjienne TBEPABIX TeJl, dKMIAKOCTE U ra3oB.



Jasnenune. CriocoObl yMEHBIIEHHUS M YBEIUYECHUS JaBiieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJE€HUS raza OT 00béma, Temmeparypbl. l[lepegaua npaBneHus
TBEPABIMU TEJIAMM, KXUAKOCTAMM W ra3amu. 3akoH llackans. [IHeBMaTrnueckue
MallliHbl. 3aBUCUMOCTb JaBJICHHS >KUJIKOCTH OT TIiayOuHbl. ['mapocrarnyeckuii
napajnokc. Coobmaromiiecst cocyasl. ['unpaBinuecKkue MEXaHu3Mbl.

Atmocdepa 3emnin u armocepHoe aamieHue. [IpuuuHbl CylecTBOBaHUS
Bo3AyIIHONW o0onouku 3emnu. Onbit Toppuuemin. M3mepenue armocepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(HEPHOro JIaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 u3MepeHust aTMOC(EPHOro TABJICHHUS.

JlelicTBrE )XKUAKOCTU U ra3a Ha IOrPYyKEHHOE B HUX TeJIO. BrlTankusaromnias
(apxumMenoBa) cuia. 3akoH Apxumena. [lnasanue Ten. BozgyxonnaBanue.

Jemoncmpayuu.
3aBHCHMOCTB JAABJIECHUS ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs KUAKOCTHIO U FA30M.

Coobmaromuecst CoCybl.

I'mapaBnnueckuit mpecc.

[IposiBnienue necTBUs aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUJIBI OT 00bEMa MOrpyKEHHOM YacTu
T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIONIEN CUJIBI BECY BBITECHEHHOU KUJIKOCTH.

8. YCJIOBME IJIABAHUSA TEJI: TUIABAHWE WM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U )KUIKOCTH.

Jlabopamopnwie padbomost u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOM B
XKUJKOCTb YaCTH TEJA.

2. OmnpeneneHWe  BBITAIKMBAIOIICH  CWJIBI, JEHCTBYIOLIEH Ha  TEIO,
IIOI'PYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBHCHMMOCTH BBITAIKHABAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEJIO
B JKUJKOCTH, OT MaccChl TeJa.

4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTHh BBITAIKUBAIOIIEH CHIIBI,
JECHCTBYIOIIEH Ha TENO B JKUAKOCTH, OT 00BbEMa NOTPYKEHHOW B
XKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAaHHUE JIOAKA U
olpezeNeHue €€ rpy30M0AbEMHOCTH.

Pa3zgen 5. PaGoTa 1 MOIIHOCTB. JHEpPrus.

Mexanunueckasi padota. MOLIHOCTb.

[IpocTbie MexaHU3MbI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. I[IpaBumio

paBHOBecHs poluara. l[lpumeHeHHe mpaBWiia paBHOBECHsI pblyara K OJIOKY.
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«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexannsmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHepruss. KuHernueckas W NOTEHUMAJIbHAS JDHEPTHUS.
[IpeBpaiilieHrie OTHOTO BHUJIa MEXaHUYECKOW YHEPTUH B IPYTOil. 3aKOH COXPaHEHUS
JSHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl MpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padbomosl u onvimot.

1. Omnpenenenve paboOThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JBIKEHUHU Tela

10 TOPU30HTAIIBHOW ITOBEPXHOCTH.

2. HccnenoBaHue ycloBHI paBHOBECHS pblyara.

3. UW3mepenue KII/] HaK1OHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPaHEHUsI MEXAHUYECKOW SHEPIUH.

8 KUIIACC

Pasznen 6. TerioBbie siBJICHHS.

OCHOBHBIEC TIONOXEHUSI MOJIEKYJISAPHO--KUHETUYECKON TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mmepbl aTOMOB M MOJieKyd. ONBIThI, MOATBEPKAAOLINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOro, >KUIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucranmmueckue u amopdnbie Tena. OO0bsiCHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUW MOJIEKYISPHO--KHHETUYECKOU TEOPUH.
CmaunBaHu€ U KaNWUISIPHBIE IBIEHUS. TEemI0BOe paCINPEHUE U CKATHE.

Temnepatypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUXKCHUS
yactull. BuyTpennsas osHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH OSHEpruu:
TeIUIonepenada 151 COBEpILIECHUE paboTHL. Buaer TEIUIONEPEAAYM:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYYEHHUE.

KonnuecTtBo TeruioTel. YenbHas TEIUIOEMKOCTh BeIlecTBa. TeriooOMeH H
TEIUIOBOE paBHOBECcHE. YpaBHEHUE TemaoBoro Oamanca. IlmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAS TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. VYiaenpHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TeMIIepaTypbl KHIIEHHS OT aTrMoc(epHoro
JIaBJICHUSL.

BrnaxunocTts Bo3myxa.

DHeprus TOIIMBa. Y JeJbHAas TEIUIOTa CTOPaHUSL.

[Tpunimner pabotel TeroBbiX asurarenei KIIJ TeruioBoro npuratens.
TeruioBbIe IBUTAaTENHN U 3aIUTA OKPYKAIOIIECH CPEIIbI.

3aKOH COXpPaHEHUS U MPEBPAILCHUS SHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Jlemoncmpayuu.

1. HabnroneHue 6poyHOBCKOTO ABHKCHHS.
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10.
11.
12.
13.

Habmonenune nuddysun.

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

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

[IpaBwina uzmMepeHus TemrepaTypsl.

Bue! Tenonepenayu.

OxnaxxJIeHre IPU COBEPIIICHUU PaOOTEHI.

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

Habmronenune nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Moenu TenI0BbIX IBUTATEICH.

Jlabopamopnwie padomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

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

OrnpeneneHue qaBiIeHUs BO3IyXa B OaJIOHE IITIPHIIA.

OnbIThI, JEMOHCTPUPYIOUIUME 3aBUCUMOCTH JaBJEHUS BO3JlyXa OT €ro
00bEMa M HArpeBaHUs WIH OXJIAKICHHUS.

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

HaOmronenne wu3MeHEHHs] BHYTPEHHEH DSHEpPruuM Tella B pe3ylibTaTe
Terionepeaay U padboThl BHEUTHUX CHUJI.

UccnenoBanne siBaeHUS TEIIOOOMEHA IPU CMEIIMBAaHUU XOJIOAHOW U
ropsiyeu BOJIbI.

OmnpeneneHue  KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEIJI000MEHE C HArPEThIM METAUIMYECKUM LIWJIUH]IPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca UCIapeHUs.

Onpenenenrne OTHOCUTENBLHOW BIQKHOCTH BO31yXa.

Onpenenenue yaelabHOM TEMUIOTHI TIJIABJICHUS JIbJIA.

Paszpges 7. DinekTpuyeckrue 1 MArHUTHBIE SIBJICHMSA.

OnekTtpuzauus Ten. J[Ba poaa sneKkTpuyuecKkux 3apsioB. BzaumoneiicTBue
3apspDKeHHBIX  Tell. 3akoH KynmoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICUCTBUS
3apSKEHHBIX TE OT BETMYMHBI 3apsIIOB U PACCTOSIHUS MEKY TEJIaMH).

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



Hocurenn snexkrpuyeckux 3apsnoB. DIEMEHTAPHBIA JJIEKTPUYECKUN 3aps.
Crtpoenne aroma. IIpoBONHMKM W  JUDJIEKTPUKU. 3aKOH  COXPaHECHUS
AIEKTPUYECKOr0 3apsa.

DJEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIECKTPHUUECKOIO TOKA.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPHUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHUIM TOK B KUIKOCTSIX U razax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBjIeHHE MPOBOJHUKA. Y ACIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
qis ydactka uend. [locimenoBarenbHOE W MMAPAUIENBHOE  COCIMHEHUE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOrOo ToOKa. 3akoH Jlxoyns—JleHua.
DIIEKTPUUECKUE LN U TOTPEOUTENH 3IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocTtossHHble ~ mMarHuThl.  B3auMonendcTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE nojie 3eMJIM M €ro 3HauY€HHE ISl AKU3HU Ha 3eMlIe.
OnbiT  Opcrena. MaruuTHoe 1oJ€  3JeKTpuueckoro Toka. Ilpumenenue
3JIEKTPOMArHWTOB B TEXHUKE. J[€ICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOABUIaTENIb MOCTOSSHHOIO TOKa. MCMonb30BaHUE 3JIEKTPOJBUTATEICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SABnenue snekrpomaruuTHor uHAyKuuu. [Ipasuno Jlenua.
DIIEKTPOreHepaTop. CnocoOb1 ITOJTYYEHHUS ANEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX UCTOYHHUKAX SHEPTHUU.

Jemoncmpayuu.

DJeKTpU3aLUs TENl.
JIBa pojia 3JIEKTPUUYECKUX 3apsiA0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
YCTpPONCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs UHAYKIUSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsJIOB.
[IpoBOIHUKY U JUATEKTPUKHU.
MopenupoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO MOJIS.
HcTouHMKY TOCTOSSHHOTO TOKA.
JIeHCTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUJIKOCTH.
. ['a30BbIN paszps.
. I3mepenune cuiibl TOKa aMIIepMETPOM.
. I3mepenune 3JIeKTpUYECKOro HapsHKeHUsT BOJIbTMETPOM.
. Peoctar u Mara3uH COIpOTUBIICHUMN.

W X N U ke WN R
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. BSaHMOﬂGﬁCTBHe IIOCTOAHHBIX MAariuToOB.
. MOI[eJII/IpOBaHI/Ie HCBO3MOXKHOCTH Pa3ACIICHUA IIOJIFOCOB MAardHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHue MarHUTHBIX TTOJEH MOCTOSIHHBIX MarHUTOB.

OmnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBME€ MarHUTHOIO T10JI HA MPOBOJHHUK C TOKOM.

DJIEKTPOABUTaTENh IMTOCTOSHHOTO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMATHUTHOM UHAYKIIHH.

Onbitel Dapapes.

3aBUCUMOCTh HaIpaBJICHUsS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHUKHOBCHHS.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie padbomosl u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneITel 1O HAOJNIONEHUIO BJEKTpU3AlMK Tel HHAYKUMEH U IpuU
CONPUKOCHOBEHMH.

HccnenoBanue JOEUCTBUS DIIEKTPUYECKOrO IO HA IIPOBOJHUKUA U
JUDIIEKTPUKHU.

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

N3mepeHune u peryinpoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO YE€PE3 PE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIPSKEHMS HA PE3UCTOPE.

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

IIpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUHA MPU TOCIEI0BATEIIbHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuia I CWIbI TOKa IIPU INApaJJICIbHOM COCIWHEHUU
PE3UCTOPOB.

Omnpenenenue paboThl AEKTPUUECKOTO TOKA, HAYILETO YEPE3 PE3UCTOP.
Omnpenenenue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOM HaA
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MIYILETO 4Yepe3 JIAMIIOYKY, OT
HaIIPSKEHUSI HA HEH.

Onpenenenue KIIJ[ narpeBarens.

HccenenoBanrie MArHUTHOTO B3aUMOJAECUCTBUS IOCTOSIHHBIX MArHUTOB.
N3yyeHue MarHMUTHOrO IMOJISI  TMOCTOSIHHBIX ~ MAarHUTOB IPU  MX
00BEIUHEHUY U PA3ACIICHUN.

HccnenoBanue neicTBUS SJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OUBITB, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOICHUCTBUSA
KATYyIIKM C TOKOM M MarHuTa OT CWJIbl TOKa WM HaIlpaBJICHUS TOKAa B
KaTYIIKE.

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

19. KoHCTpyHpOBaHUE U U3y4EHHE PA0OTHI JIEKTPOABUTATEIS.

20. M3mepenne KIIJI amekTpoaBUraTenbHON YCTaHOBKHU.

21. OnBpITBl O UCCJIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHOM WHIYKIUU:
UCCIIEOBAHNE W3MEHEHUW 3HAYCHUS W HAIPaBICHUS WHIYKIMOHHOTO
TOKA.

9 KJIIACC

Paspnen 8. Mexanuyeckue siBJIeHUs.

MexaHnnueckoe JOBWKEHHE. MarepuanpHas Touka. Cucrema oOTcuéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBHKEHUS. PaBHOMEpHOE NpPSIMOJIUMHENHHOE
nBwxeHne. HepaBHOoMepHOE npsiMonMHENHOE ABHKEeHUE. CpenHsass 1 MTHOBEHHAs
CKOPOCTb TeNa NpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHoyckopeHHOe mpsiMoniuHelHoe JBikeHue. CBOOOIHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepuon m yvacrora oOpauieHus.
JIuneliHas U yrioBasi CKOpocTU. LIeHTpoCTpEMUTENBHOE YCKOPEHHE.

[Iepsbiii 3akoH HptoToHa. Bropoit 3akon HeroToHa. Tperuii 3akon HproToHa.
[IpuHIMIT CynEpHO3UIIMU CHJL.

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

Cuna TSDKECTH U 3aKOH BCEMUPHOrO TATOTEHHUA. YCKOpEHHE CBOOOHOTO
naaeHus. JBrwkenue ruianer BOoKpyr Cousnua. IlepBas kocMuyeckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue matepuanbHON TOuku. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeJa ¢ 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. LeHTp TsixecTu.

Nmnynse tena. M3MeHeHne umimyibca. UMImynbc cuibpl. 3aKOH COXpPaHEHHUS
UMITyJIbCa. PEaKTUBHOE IBUKEHUE.

Mexanuueckass pabora M MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
Tperus. CBsi3b dHepruu u padotsl. [loTeHImanpHas SHepTHs Teja, MOAHITOrO HaJ
MIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHEeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOW SHEPrUU. 3aKOH COXPAHEHMSI MEXAaHUYECKOU
SHEPTUH.

Jemoncmpayuu.

1. HalnroneHne MeXaHWYeCKOro ABUIKEHUS TENa OTHOCUTEIBHO Pa3HbIX Tell

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

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

N3mepenune cKkopoCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI' O JIBUKEHUS.

Habmronenue aBUxkeHUs Tela Mo OKPYKHOCTH.

Habmonenne MmexaHnyeckux siBJICHUN, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JIBUKECHUU
OTHOCUTEHHO KaOMHETa (PU3UKH.

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

HaGntonenue paBeHcTBa CHIT IPU B3aUMOJIEUCTBUM TEII.

HN3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[lepenaya umiynbca pu B3anMOJAEHCTBUY TE.

[Ipeobpa3oBaHus SHEPTUHU NPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHre UMITyJIbCca MPU HEYNIPYTOM B3aUMOJIEHCTBUM.

CoxpaHeHne UMITyJIbCca TpU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
Habmronenue peakTUBHOTO ABUKEHUSL.

CoxpaHeHre MEXaHUYECKON YHEPTUH TPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MIPU JBUKEHUU Tela MO/ IeUCTBUEM
MIPY>KUHBL.

Jlabopamopnuie padbomost u onvimeol.

1.

KonctpyupoBanue TpakTa Jjisi pa3roHa W JajdbHEUIIIEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

Ornpenenenue cpeaHell CKOPOCTH CKOJBXKEHHUS OpycKa WU JIBUKEHUS
[IapHUKa [0 HAKJIOHHOM IIJIOCKOCTH.

Ornpenenenue yCKOpEHHs Teja IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HAKJIOHHOM TJTOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHHU MNPH PaBHOYCKOPEHHOM
JBI>KEHUU 0€3 HauaJIbHON CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TNpPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOM CKOPOCTHM IyTH OTHOCSITCS KakK psiJ HEYETHBIX YHUCE, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKU BPEMEHH OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHHUS.

Onpeneneaue kodphUIMeHTa TPSHUS CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue paboOThl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JBIDKCHHU Teja
110 TOPU3OHTAIILHOW MMOBEPXHOCTH.



10. OnpenenieHne  pabOTBl  CHUJIBI  YNIPYTOCTH IMpU  MOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJIBM>KHOI'O U MOABUKHOTO OJIOKOB.

11. 3yuenue 3aKkoHa COXpaHEHUs SHEPTUH.

Pasznen 9. Mexanuveckue Koj1e0aHUsA U BOJIHBI.

KonebarenpHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: TTepro,
4acToTa, aMIUINTy1a. MaremMaTudecKuil U NpyKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTUU MPH KOJIEOATEIHHOM JIBHIKCHHH.

3aryxarorue — kosneOaHus.  BoiHyxkaeHHple — kosjeOanus.  Pe3oHanc.
Mexannueckue BoOJIHBL. (CBOMCTBA MEXaHUYECKUX BOJH. [IpomonbHble W
nornepeyHblie BOJHBL. JIIMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnuecKue BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3Byka u BbicoTa ToHA. OTpakenue 3Byka. MH(Ppa3Byk u
yJIbTPa3BYK.

Jemoncmpauuu.

1. HaGmronenune koneGaHuii Ten mMoOJ JNEUCTBUEM CHIIBI TSDKECTU M CHUIIBI
YOPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
HaOGntonenue BoIHY ) AE€HHBIX KOJI€OaHUI U pEe30HAHCA.
PacnpoctpaneHnne npooJibHBIX U MONEPEYHBIX BOJH (HA MOZENH).
HaGmronenmne 3aBHCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHN pE30HAHC.
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Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHue 4YacTOoThl W Iepuoja KojeOaHUH MaTeMaTU4ecKoro
MasiTHUKA.
2. Ompezenenne 4acTOThl U IEPUOA KOIeOaHUH MPYKMHHOTO MasITHUKA.
3. HccnegoBanue 3aBUCUMOCTH TepHoJia KOueOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. UccnenoBanue 3aBUCUMOCTH MepUoa KoleOaHU MPy>KMHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH IepuoOja KoJeOaHHWil rpy3a, MOABEHICHHOTO K
HUTH, OT Maccel rpysa.
6. OmbIThI, JAEMOHCTPUPYIOLIME 3aBHUCHUMOCTh  IepuoAa  KoieOaHHid
NPYXUHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTU MPY>KUHBI.
7. V3aMepeHue ycKopeHusi CBOOOIHOTO MaCHUS.
Pasznen 10. Dy1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBbIE BOJIHBI.
OJIEKTPOMArHUTHOE  MOJIE.  DJEKTpOMarHuTHele  BOJHbBL.  CBOMCTBa
ANEKTPOMarHuTHeIX BOdH. [llkana »JeKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3U.



DJIeKTpOMaruuTHasa mnpupoaa cBera. CkopocTh cBera. BoiHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOnHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. W3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbBIE AABJICHHS.

JlyueBas MOJIE/b CBeETA. Hcrounuku CBeETa. [IpssmonuHerHOE
pacnpocTtpaHenue cBera. 3atMeHust Connua u JIynsl. Otpaxenue ceera. [limockoe
3epKaio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenune cBera. 3akOoH mpenomiieHusi cBera. llomHoe BHYyTpeHHee
OoTpakeHHe cBeTa. Vicmonb3oBaHME TMOJHOTO BHYTPEHHETO OTPaKEHUSI B
ONTUYECKUX CBETOBOAX.

Jluaza. Xonm sydeit B numH3ze. Onruyeckas cucrtema (¢oToamnmapara,
MUKpOCKONa M Tejeckoma. [J1la3 kak onTuyeckas cucTeMa. bau3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HptoTona. CrioxeHue
CIIEKTPAJIbHBIX LIBETOB. J(Micniepcus cBera.

Hemoncmpauuu.

[IpssMonuHelHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

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

[Ipenomnenue cpera.

Onruyeckuil CBETOBO/I.

Xon mydel B COOMpArOIIIeii TUH3E.

Xoq ny4yer B pacCEenBAIOIIEH JINH3E.

[Tonyuyenue n300paxeHuil ¢ TOMOLIBIO JINH3.

[Ipunun aeiictBus doToarnmapata, MUKPOCKONA U TEIECKOIIA.

10. Mopnens ri1asa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

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

Jlabopamopnwie padbomosl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPa)KEHHUSI CBETOBOIO Jiyya OT yrJjia
naJieHus.

2. W3ydeHue xapakTepUCTUK U300paKeHUs MpeaIMeTa B TNIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJICHUS Ha TPAHULIE «BO3TYX—CTEKIIO».
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4. TlomyueHnue u300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHMS M ONTUYECKON CUIIbI coOOMparolen
JIUH3BI.

6. OTBITHI 1O PA3TOKEHUIO OEIOr0 CBETa B CIIEKTP.

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

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHass Mozenb atoma. Mojens atoma bopa.
Hcnyckanue n nornomenne ceeta aroMoM. KBaHThI. JIMHEN4aTsie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- 1 raMmma-uznydenus. CTpoeHrne aTOMHOTO
anpa. HykmonHas wmoxpens aroMHoro sapa. M3orombl. PaguoakTuBHBIE
npespanienus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHUs 3apsOBOTO M MAacCOBOIO YHUCEI.
DHeprus CBsi3M aTOMHBIX sjep. CBsi3b Macchl W dHepruu. Peakinuu cuHTe3a U
nenenus anep. Mcrounuku sueprun ConHIa v 3BE3.

SnepHas sHepreruka. JleWCTBUS pPaguOAKTUBHBIX W3JIyYCHUW HaA IKUBBIE
OpraHU3MBI.

Jlemoncmpayuu.

1. CHekTpbl U3IIYyYEHUS U MOTJIOLICHHUS.

2. ChekTpbl pa3JIMuHbIX ra30B.

3. CnekTtp Bomopoja.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka MOHU3UPYIONIUX U3TydEHUH.

6. Peructpaius uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomost u onvimel.

1. HalnroneHue CIUTOMIHBIX U IMHEWYATHIX CIIEKTPOB U3ITYUECHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE JHEPTHMM YaCTULBI 110 TOPMO3HOMY

nyTu (1o ¢pororpadpusm).

3. M3mepenue paguoakTUBHOIO (hoHa.

IHoBTOpHTEILHO-00001IAXOIM A MOAYJIb.

[ToBTOpUTETHHO--0000MIAIONTUH MOAYJIh TIPEIHA3HAYEH /IJIsI CUCTEMaTHU3aIuU
U 0000IIeHHsT  TNPEAMETHOrO  COJACpPKaHUS U OMbITa  JICSITEIbHOCTH,
npuoOpPETEHHOrO NMPU M3YYEHUH BCEro Kypca (GU3UKH, a TAaKKe JJIsl TOATOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »9K3aMeHy 0 (Gu3uKe [ 00ydaromuxcs,
BBIOPABIIIUX ITOT yUE€OHBIN MPEIMET.

[Ipu u3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIBI
JeSATeIbHOCTU, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JAOCTIKCHHUE MPEIMETHBIX U
METanpe/IMETHbIX  IJIAHUPYEMBIX  pEe3yJNbTaToB  00ydeHUs, (QopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCJIEIOBAHUS



SIBJICHUW TPUPOALI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBACHITH (U3UUYECKUE
SIBJICHUSI, TPUMEHSIA TMOJY4YEHHbIC 3HAHMWS, pElaTh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAIbHBIE.
[IpuHIMIIMANBHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pa3lielia peajn3yeTcs
32 C4€T TOro, 4YTO OOYYAIOIIHUECs BBIONHSIOT 3aJaHusl, B KOTOPBIX UM
IpeaIaraeTcs:
HA OCHOBE TIOJIYYCHHBIX 3HAHHWI pacro3HaBaTh M HAyYHO OOBACHSTH
dbuznueckue sIBICHUS B OKPYIKAIOIIEH MPUPOIE U TTOBCETHEBHOM KU3HH,
UCIIOJTb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHUCIe 71 MPOBEPKH TMIOTE3 U MOJYYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaubOOJee BaXXHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEDP, TPAKTUYECKOT O UCITOIB30BAHUS PA3INYHbIX UICTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUSI BCEX MU3BECTHBIX BUJIOB
SHEPIUHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3yuyenue (u3NKy HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAINPABIEHO

Ha JOCTUXKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHbBIX
pE3yNbTATOB.

B pesynbrare n3yuenus Gu3NKyd Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
qaCTH:

1) IaTPHOTHYECKOT0 BOCIIUTAHMSA :

— IPOSIBIIEHNE MHTEPECAa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3nuecKol HayKu;

— [IEHHOCTHOE OTHOIIIEHUE K JOCTUKEHHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYX/I€HHH OOILIECTBEHHO 3HAUMMbBIX
U OTUYECKUX TMpoOJieM, CBSI3aHHBIX C TMPAKTUYECKUM TMPUMEHEHHEM
JTOCTWKEHUM (PU3UKH;

— OCO3HaHUE BaXXHOCTH MOpPAJIbHO--3TUYECKUX MPUHIIUIOB B JEATEIbHOCTH
Y4EHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCTIPUSITUE ICTETUYECKUX KayeCTB (PU3NUECKON HAyKHU: €€ rapMOHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTI'0 MO3HAHMSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKH KakK MOIIHOTO HHCTPYMEHTa
MO3HAHUSI MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAKHEUIIECH COCTABIISIOLICH
KYJIbTYpBHI;

— pa3BUTHE HAYYHOM JIOOO3HATEIBHOCTH, MHTEpEca K HCCIEq0BATEIbCKON
NESATENbHOCTH;

5) ¢opmupoBaHMs  KYJbTYPbl 3J0POBbS M  IMOIHOHAJIBHOIO
OJ1aromoJry4us:

— OCO3HaHWE IIEHHOCTHM 0e30MmacHoro odbpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, Ba)XHOCTHU TMpaBuUi 0OE€30MacHOro IOBEJEHUS Ha
TpaHCIOPTE, HA J0pOrax, ¢ 3JIEKTPUYECKHM W TEIJIOBBIM OOOPYJOBAaHUEM B
JIOMAILIHUX YCIIOBUSIX;

— c(pOpMUPOBAHHOCTh HaBbIKa pedieKcHH, NpPU3HAHUE CBOEro IpaBa Ha
OHIMOKY M TaKOro K€ MpaBa y Ipyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIUTAHMS:

— aKTHMBHOE y4yacTHE B PEIICHUH MPaKTUYECKUX 3ajady (B paMKax CEMbH,
00pa3oBaTeIbHOW  OpraHu3alluM, Topoja, Kpas) TEXHOJOTUYECKOW U



COLIMAJILHOM HANpaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIE€ U (DU3UUECKUX
3HAHWM;

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

e 7) 3KOJIOTHYECKOI0 BOCTINTAHMA:

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

e — OCO3HAaHHE TIOOATHLHOTO XapakTepa AKOJOTHYECKUX MPOOJeM U MyTeHd HX
pEelICHHUS;

e 8) ajanTanum K U3MEHAIOUIMMCH YCJOBHAM COLMAJIBLHOM U NPHUPOIHOM
cpelbl:

e — TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBHIMOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (HU3UYECKOW HAIMPaABICHHOCTHU, OTKPBITOCTh OMNBITY W 3HAHUAM
APYTHUX,

e — TOBBIIICHHE YPOBHS CBOEHM KOMIIETEHTHOCTH YEpe3 IMPAKTUYECKYIO
NeATEeNbHOCTb;

e — MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM YHCIie (POPMYIUPOBATH
U7ieH, TIOHATHSA, TUTIOTE3bI O PU3NUECKUX 00BEKTaX U SABIICHUSIX;

e — OCO3HaHME Ae(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEW B 00JaCTH
buzuKy;

e — IUIAHUPOBAHHME CBOEr0 pAa3BUTHUS B MPUOOPETEHUU HOBBIX (PUIUYECKUX
3HAHUM;

e — CTPEMJICHUE aHAJM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MPUPO/IbI, O0IIECTBA U
HPKOHOMUKH, B TOM YHUCJI€ C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e — OIICHKA CBOUX JEHUCTBUU C YYETOM BIMSHHA Ha OKPYKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOABHBIX MTOCIEICTBHIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBoe€HMsS TpoOrpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y odydaromierocss Oyayt copMUpoBaHbl MeTanpeaAMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbBIC ACHCTBUS,
KOMMYHHUKATHBHBIE  yYHHBEpCaJIbHbIC  Yy4YeOHBIC  JICUCTBUS, PETYJIATUBHBIC
YHUBEPCAIbHBIC YU€OHBIC IEHCTBHUS.

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIe AelCTBUSA

ba3oBble JJornuecKue 1eMcCTBUA:



BBEISIBIISAITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA OOBHEKTOB
(s1BNIEHUN);

yCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KiacCU(DHUKAIIMN, OCHOBAHUS IS
000011IeHNs U CPaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTPUBAEMBIX (pakTax,
JTAHHBIX U HAOJTFOICHHSIX, OTHOCSIINUXCS K (PU3NICCKUM SIBIICHHSIM;
BBISIBIISITh MTPUYUHHO--CJIE/ICTBEHHbIE CBS3M MPU H3YyYEHUU (U3HMUECKUX
SBJICHUM U TIPOIIECCOB, JIENAaTh BBIBOJbI C MCIOJIb30BAHUEM JIEyKTUBHBIX
Y WHIYKTUBHBIX YMO3AKIIOUCHHM, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3IX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITEJILHO BBIOMpPATh CIOCOO pelieHus y4eOHoW Qusznueckoit
3a7aun (CpaBHEHHE HECKOJIbKUX BAapUAHTOB pEIICHUs, BHIOOp Haunbolee
MOJIXOIAIIETO ¢ YIETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBblIe ucciienoBarebCKue 1eCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAK UCCIEA0BATEIIbCKUNA HHCTPYMEHT MO3HAHMUS;
IIPOBOJUTEH 10 CAMOCTOSITEIIBHO COCTABJIIEHHOMY IUIAHY OIIBIT, HECIIOMKHBIN
(U3MYECKUIl SKCIEPUMEHT, HEOOJBIIOE HCCIENOBAHUE (PUIUYECKOTO
SIBJICHUS,

OLIEHUBAaTh Ha INPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpPMALHUIO,
MOJIYYEHHYIO B XO/I€ UCCIIEIOBAHUS WIH 3KCIIEPUMEHTA;

CaMOCTOSITEIBLHO (POPMYITUPOBATh 00OOIIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOI0 HAOIIOAEHUS, OIbITa, UCCIIEIOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHeWlee pa3BUTHE  (PU3MUECKHUX
MPOIECCOB, a TAaKXKE BBIIBUTaTh MPEANOI0KEHHUSI 00 UX PA3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

MPUMEHSTh Pa3IUYHbIE METO/bl, MHCTPYMEHTHI U 3aMpOChl MPU MOUCKE U
orOope WHpOPMAUM WA JAHHBIX C y4ETOM MPEMIOKCHHOW y4eOHOU
buznyeckoi 3a1a4u;

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

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIBHYIO (OpMY TPEACTABICHUS
uHpOpMAIlMM W WUTFOCTPUPOBATH peIlaeMbie 3a7addl  HECIOXHBIMHU
cXeMaMHU, TharpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAITUSIMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JelCTBUSA:

B XoAe 00CYyXJAeHUs y4eOHOro maTepHaa, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7[aBaTh BOINPOCHI IO CYIIECTBY 00CYk/1aeMOW TeMBbI U
BBICKA3bIBaTh HJIEH, HAIlCJICHHbIC Ha pEUICHHWE 3aJauydl M MOJAep KaHue
OJaroxenaTeIbHOCTH OOIIEHUS;



COTIOCTABIISATh CBOM CYXACHUS C CYXICHHSIMHU JPYIHMX YYaCTHUKOB
Jyanora, OOHapyXKUBATh Pa3IMINe M CXOJICTBO MO3UIINA;

BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPECTABISATh PE3YIbTaThl BHIMOJHEHHOTO (DU3UYECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIIEAOBAHMS, MPOEKTA);

MOHMMaTh W WCIOJNIB30BaTh  MNMPEUMYIIECTBA  KOMAHAHOW M
WHIMBUIYAIbHONH pabOThl MPU pEImIeHUH KOHKPETHOW (Qu3nudeckoi
POOJIEMBI;

MPUHUMATH eI COBMECTHOU JESITEIIbHOCTH, OPTaHU30BBIBATH JIEHCTBUS
no e€ IOCTIKEHHUIO: paclpeieNsiaTh pOiH, OOCYKIaTh TMPOIECCH H
pe3yNbTaThl COBMECTHON pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh pa0OOTHI, JOCTUTAsT KAYECTBEHHOTO Pe3yJbTara o
CBOEMY HAIPaBICHUIO W KOOPIWHUPYS CBOW JEUCTBHS C JPYyTUMHU
YJICHAMHA KOMAaH]IbI;

OIIEHUBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHUTEPHUSM,
CaMOCTOSTEILHO CPOPMYIMPOBAHHBIM YUACTHUKAMU B3aMOICHCTBHSI.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elCTBUSA

Camoopranusanus:

BBISIBIISITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUTsl petieHust (PU3NYEeCKUX 3HAHUM;

OPUEHTUPOBATbCSI B  PA3NIMYHBIX [OAXOJAX MPHUHATHS  pELIeHUuM
(MHIMBUAYaJIbHOE, NPUHATHE PELIEHUS B TpPYIIIE, NPUHATHE DPELICHHUN
rpyNIoH);

CaMOCTOSITEIIbHO COCTABIIATh AITOPUTM peUIeHUsT PU3NUYECKON 3aaun WIn
IUTaHA MCCIIEAOBAaHUS C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apr'yMEHTHPOBATh NpeIjIaraéMble BAPUAHThI PELICHU;
JieNnaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CﬁMOKOHTpOJIL, AMOIMOHAJIbLHBIN UHTE/JIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllUM U IPEIIaraTh IUIaH €€ U3MEHEHHUS;
OOBSICHATh TNPUYUHBI  JOCTHXKEHHSI  (HEJOCTHIKEHHS)  Ppe3ylbTaToB
NeSITENbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTH (B TOM YMCIIE B XOJ BBIITOJHEHUS
¢u3nyecKkoro MCCIEAOBAaHMA WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSATENBCTB, HM3MEHUBIIMXCS CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILIHUX TPYIHOCTEW;

OLICHMBAaTh COOTBETCTBHE pE3yNbTaTa LEJIN U YCIOBUSM;

CTaBUTh C€0sl HA MECTO JPYroro 4eJoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYIOro;



NPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelIeHUH (PU3NUYECKUX 3a]1ay WU
B YTBEPKICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenus B 7 kjacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIOJb30BaTh  MOHATHS:  (U3MUECKHME M  XMMHUYECKHE  SIBICHUS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJIENb, THUIIOTE3a, €AUHMIBI (PU3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKoe JBIKEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, NPSIMOJMHEWHOE), TPAaeKTOPUSA, PABHOIEHCTBYIOIIAS
CUJIa, nedhopmas (ympyras, TIacTu4eckas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasznuyarh siBiaeHUs (Auddy3us, TEMIOBOE IBUKEHUE YAaCTHI] BEIIECTBA,
pPaBHOMEPHOE  JIBUOKEHHME, HEPABHOMEPHOE  JIBJKEHHME, HMHEPLMS,
B3aUMOJICCTBHE TEJ, PABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCBIO
BpalleHus, Mepenaya JaBjieHHs TBEPABIMU TelaMH, >KUIKOCTSIMH U
razamy, aTrMoc(pepHoe JaBjeHue, IUIaBaHUE Tell, MPEeBPAICHHUS
MEXaHUYECKON 3HEPruu) MO0 ONMCAHUIO MX XapPAaKTEPHBIX CBOMCTB W Ha
OCHOBE OIBITOB, JJEMOHCTPUPYIOIINX JAHHOE (PU3UYECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3WYECKHX SBICHUU B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKUE SIBIICHUS B MPUPOJIE:
OpUMEPHl JBWKEHUS C Pa3jIUYHbIMU CKOPOCTSAMHU B KMBOM M HEXHUBOU
NpUpOAE, JACUCTBUE CHJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIUSAHHE
aTMOC(EepHOro J1aBJIeHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluard B
TeJle YeJI0BeKa, IPU ITOM NEPEBOAUTH MPAKTUUECKYIO 3a]]auy B yU4eOHYIO,
BBIJIEJISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBICHUIA;
OIKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCIOIb3YS
busnueckue BeIWYMHBI (Macca, O0BbEM, IUIOTHOCTH BEUIECTBA, BpEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YNPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWJIa TpeHus, JAaBieHue (TBEPIOro Tena, JKHUIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWIbI, KO3(Q(QUIIMEHT TMOJIE3HOT0 JCHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTEHIMAJIbHAsI SHEPTus), MpPU OMHCAHUHM MPABUIBHO
TPaKTOBaTh  (PU3UYECKHI  CMBICI  HMCHOJB3YEMbBIX  BEJIMYUH, HUX
0003HaYeHUs1 M €IUHULBI (PU3NYECKUX BEIUYUH, HAXOIHUTHh (HOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMU BEIMYMHAMU,
CTPOUTH rpaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH;



XapaKTEepHU30BaTh CBOWCTBA TeN, (PU3MUECKUE SBJIEHHS M IMPOLECCHI,
UCIIONB3Ys TpaBUjia CIOXEHUsI CUil (BJOJb OJHOM mpsiMoii), 3axoH ['yka,
3akoH Ilackans, 3akoH Apxumezaa, NpaBUJIO paBHOBecHUs pbiyara (0s0Ka),
«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPruM, TNPU OSTOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMMChIBATH €r0 MATEMATUUYECKOE BBIPAXKEHUE;

O0BSCHATH (PM3HUECKHUE SBIICHUSI, TPOLECCHI U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I1aroB ¢ Omopoil Ha 1-2 M3ydeHHBIX CBOMCTBA (YU3UYECKUX
SBJICHUM, (PU3NUYECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3a7ayud B 1—2 JEHCTBHS, HCHOIB3Yys 3aKOHBI U
dbopmyIibl, CBs3BIBAOIINE (DU3NUYECKUE BEIWYMHBI: HAa OCHOBE aHaln3a
YCIIOBHS 3a/1a4y 3allMChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKUE
BEJIUYMHBI B (OPMYJIBI M TPOBOJAUTH PACUYETHI, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIC JIJIsi PEIICHUS 3aJiay, OIICHUBATh PEATUCTUYHOCTh
MOJIy4YEHHOU (PU3UUECKO BETUYUHBI;

pacrio3HaBaTh NPOOJEMbI, KOTOPhIE MOXXHO PEHIUTh MPU TMOMOIIU
(bu3HUeCKNX METO0B, B OMMCAHUH UCCIICIOBAHUS BBIJIEIAThH MIPOBEPIEMOE
npeanoyioxkeHue  (TUIOTE3y),  pa3iuyatb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3ysbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeaTh
BBIBOJIBI 11O €T'0 pe3yJIbTaTaMm;

MPOBOJUTH OMBITHI MO HAOMIONCHUIO (PU3WYECKUX SBICHUU WIH
(du3HYECKUX CBONCTB TEI: (GopMynHpoBaTh IIPOBEPSIEMBIEC
MPEANONI0KEHUs, COOMPATh YCTAHOBKY M3 MPENJI0KEHHOI'0 000PY10BaHMs,
3aMMChIBATH XOJ1 OMbITA U (DOPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSAMBIE U3MEPEHUSI PACCTOSHMS, BPEMEHHU, MAacChl Tela,
00béMa, CUIBl U TEMIEPaTypbl C UCIHOJIb30BAHUEM AaHAJOTOBBIX U
nu(poBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHWs NPUOOPOB € YUYETOM
3aTaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPCHHI;

MIPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
JIpPyroil C UCMOJIB30BAHUEM MPSIMBIX H3MEPEHUI (3aBUCUMOCTU IYTH
PaBHOMEPHO JBIXKYLIErocs Tejla OT BPEMEHU [BWXKEHHUS Tela, CHIIbI
TPEHUS CKOJIBKEHHSI OT Beca Tena, KauecTBa 00pabOoTKH MOBEPXHOCTEN Tel
Y HE3aBHUCUMOCTH CUJIbI TPEHUS OT IUIOIIAU COMTPUKOCHOBEHUS TEII, CUIIbI
YOPYTrOCTU OT Y/UTMHEHHUS MPYXKUHbBI, BBHITAJKUBAIOIIEH CHIBI OT 00BhEMA
MOrPYKEHHOW YaCTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUN
TUTaBaHUS TEJ, YCIOBUN paBHOBECHsS pbhluara W OJOKOB), y4acTBOBAaTh B



IUIAHMPOBAHUM Y4€OHOTO WCCIEAOBaHUsA, COOMpAaTh YCTaHOBKY W
BBITIONHITh M3MEPEHUs, CIeAysl MPEeNoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJYYCHHOH 3aBHCHUMOCTH (U3NYECKUX BEIMYUH B BHJE
NpeIOKEHHbIX Ta0Null U TpaduKOB, AeNaTh BBIBOJBI MO pe3ylbTaTaM
UCCIIETOBAHMS;

NPOBONTh KOCBEHHBIC H3MEpeHHs (PU3MUECKHX BEIWYUH (TUIOTHOCTH
BEIICCTBA KUJAKOCTH W TBEPJOTO Tejla, CHIA TPEHHS CKOJIBKCHHS,
JaBJICHHE  BO3/yXa, BBITAIKUBAIOUIas CWiIa, JEHCTByOIas Ha
NOrpyXEHHOE B JKHJIKOCTh TE€NO, KOA(P(OUIMEHT MOJE3HOTO IEHCTBUS
NPOCTBIX MEXaHU3MOB), CJEAysS TPEUIOKCHHON WHCTPYKIUU: TIpU
BBITIOJTHCHUHA HW3MEPEHUH CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBIUMCIISITH 3HAUEHNE UICKOMOW BEITUYMHBI,

coOI0aTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ J1abopaTOpHBIM
000py/10BaHUEM;

YKa3bIBaTh TPUHIUIIBI JACHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JIWHAMOMETpP, COOOIIAOIIUECS COCYIbl, OapomeTp,
phIYar, NOJBMKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS HW3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHCAHUA (B TOM 4YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOAOIPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMED, TTOPIITHEBOM HACOC, apEOMETP), HCIIONIb3Ys 3HAHUS
O CBOHMCTBaxX (pU3MYECKHUX SBICHUN U HEOOXOAMMBIC (HU3MUECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPhl  (HaXoAWTh UHPOPMAIUMIO O  IpHUMEpax)
NPAaKTHYECKOTO HUCIONb30BaHUs (DU3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HM IS o0ecrieueHus: 0€30MacHOCTH TPU OOpaIlleHUH ¢ NMpUoopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOJIIOICHHUS
HOPM KOJIOTHYECKOTO MOBECHUS B OKPYXKAIOIIEH Cpere;

OCYLIECTBJISITh OTOOpP HMCTOYHHMKOB HH(popmanuum B HMHTepHeTe B
COOTBETCTBHH C 33/IaHHBIM TIOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HaHUH M TYTEM CpPAaBHEHUS PpaA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIMIO, KOTOpas SBISAETCS NPOTHUBOPEUYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

UCTIOJIh30BaTh MPH BHITIOJTHEHUH YUEOHBIX 33aJJaHUi HAydYHO--TTOMYJISPHYIO
auTepaTypy  (pU3MUECKOro CoAepiKaHMsA, CIPAaBOYHBbIE  MaTepHaIbl,
pecypcol cetn HTEepHET, BIafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALIUU U3 OAHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMECHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAIHK (HU3HUIECKOTO COAEPKAHUS, B TOM



yyclie MyOJMYHO JenaTh KpaTKUE COOOUIEHUS O pe3yibTaTax NPOEKTOB
WIM Yy4eOHBIX MCCIEIOBAaHUN, NpPU H3TOM TIPAMOTHO HCIOJIb30BaTh
M3YYCHHBIM TOHATUHHBIM anmapaT Kypca (U3MKH, COMNPOBOXKAAThH
BBICTYIUICHUE IIPE3CHTALlUEH;

IPU BBINOJIHEHUU YYEOHBIX IPOEKTOB W HCCIEIOBAHUM pacCHpenensirh
00s13aHHOCTH B TpyMIe B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJadyaMu,
CIEINTh 3a BBINOJIHEHWEM IUIaHA JEWCTBUN, aJEKBATHO OIICHUBATh
COOCTBEHHBI  BKJAJ B  JIEATEIBHOCTh  TPYIIIbI,  BBICTPAUBATh
KOMMYHHUKAaTHUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy o6yuenus B 8 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

WCIIOJIb30BATh MOHATHS: Macca MU pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKECHHE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUA BEIIECTBA, KPUCTAIINYECKUE U
aMmop(HbIE TeNa, HACBHIIICHHBI W HEHACBIIMICHHBIM Tap, BJIAXKHOCTh
BO3/JyXa, TeMIepaTypa, BHYTPEHHSS DHEpPrusi, TEIUIOBOM JBUTATEllb,
3JIEMEHTAPHBIN AJIEKTPUYECKUN 3apsijl, SJIEKTPUUECKOE TMOJIE, MPOBOIHUKH
Y TADJICKTPUKU, TIOCTOSHHBIN JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Tervlonepenaya,
TEIUIOBOE PABHOBECHE, CMAaYMBAHUWE, KAlWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIIWs, IUIaBJICHHE, KpUCTa/uiM3aius (OTBepJieBaHUE), KHUIICHHE,
Terionepeaaya (TETIONPOBOAHOCT, KOHBEKI[HS, U3JIy4EHUE),
AIEKTPU3ALUS TEJ, B3aUMOJICUCTBUE 3apAJIOB, NEUCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMICTBUE MAarHUTOB, JCHCTBUE
MarHuTHOTO TMOJISl HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAas WHYKIIUS)
[0 ONHCAaHUID UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE ONBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHHE H3YYCHHBIX (U3UYECKUX  SBJICHUH B
OKpYXaloleM MHpEe, B TOM Yucie (U3NYECKUE SIBIICHUS B TIPUPOJIC:
MMOBEPXHOCTHOE HATSHKEHUE U KANWUISIPHBIC SBIEHUS B MPUPOJE,
KpUCTa/UIbl B mpupoae, uznydeHue CoyiHIA, 3amMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUISCKUe
ABJICHUSI B aTtMocdepe, IJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noyie 3emiin, Jpedd MoaCOoB, pOJIb MAarHUTHOTO TMOJS JJIsS KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBA (MpHU3HAKH) (HU3UUYSCKHUX
SIBIICHUIA;

ONMKCHIBATh U3YyUYCHHBIC CBOMCTBA TENI U (PU3UYECKUE SIBJICHUS, UCTIOIb3Ys
bu3uYecKre BETUYUHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTUsl, KOJTUIECTBO
TEIUIOTHI, yJeJIbHAs TEIUIOEMKOCTh BELIECTBA, yJENbHAs TEIUIOTa



IUTABJIEHMS], yJEldbHAs TEIJIoTa NapooOpa3oBaHMs, ylAedbHAas TEIIoTa
CrOpaHHsl TOIUIMBA, KOA((PUIMEHT TMOJE3HOro JACHCTBUS TEIIOBOU
MalIUHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3/1YyXa, JJIEKTPUUYECKHUH 3apsj,
CWJIa TOKa, 3JEKTPUYECKOE HAIPSKEHUE, CONPOTHUBIICHHE ITPOBOJHUKA,
YVAEIbHOE  CONpPOTUBIEHUE  BEIIECTBa, pabora HU  MOIIHOCThb
ANEKTPUUYECKOrO  TOKAa), TNpHU ONHMCAHUM TPABWIBHO  TPAKTOBATh
(¢u3nYeCKUil CMBICT MCHOJB3YEMBIX BEJIUYMH, O0O3HAUEHUS U EOUHMIIbI
¢u3nyecKux BEIWYUH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYHMHY C JPYrUMH BEIMYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKkTepu3oBaTh CBOMICTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO--KHHETUYECKOH TEOpUU
CTPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIUU MOoJed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsjia, 3akoH OMa JJ1s yJacTKa IenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHMS DJHEpPrUM, IIPH OTOM J1aBaTh
CJIOBECHYIO ()OpPMYJIMPOBKY 3aKOHa M 3allUChIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSCHATh (PU3NYECKHUE TMPOLECChl U CBOMCTBA TN, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluii IPAKTUKO-OPHUEHTHPOBAHHOIO XAPaKTEPA: BBISABIIATH
NPUYUHHO-CIIEICTBEHHbBIE CBSI3U, CTPOUTh OOBACHEHUE U3 1—2 JTOrHYecKuX
1aroB ¢ omnopol Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBICHUI,
(bu3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THele 3aJayud B 2—3 JEHCTBUSA, HCIONb3YS 3aKOHBI U
(GopMybl, CBS3bIBAIOIIME (DU3UUECKHME BEIMYMHBI: Ha OCHOBE aHaIW3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPAaTKOE YCIIOBUE, BBISIBISTH HEIOCTATOK
JaHHBIX JUIS pELIeHMs] 3aJaud, BBIOMPATh 3aKOHBI U (OPMYJIBI,
HeoOXOoAuMble il €€ pelleHUs, NPOBOAUTh pPAacu€Thl M CpPaBHUBATH
MOJyYEeHHOE 3HaYeHUE (PU3UIECKON BETMUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXKHO pPEIIUTh NIpH MOMOUIU
¢u3nYecKuX METOJIOB, MCIIONIb3Yys ONMCAHUE HCCIIEOBAHMS, BbIAEIATH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLEHUBaTh NPABMWIBHOCTH IOPSAKA
MIPOBEICHUS UCCIEA0BaHUs, 1€TaTh BHIBOJBL;

NPOBOJUTH OMBITHI IO HAOMIOAECHUIO (PU3NYECKUX SIBICHUU WIH
¢u3nyecKux CBOMCTB TelN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH IMPOLECCa OCThIBAHUS U
HarpeBaHusl MPU M3IYUYCHHH OT I[BETa H3JIydarolled (Morjomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUSI BOJbI OT TEMIEPATypbl KUAKOCTH U
wion@aau €€ IOBEPXHOCTH, JJIEKTpH3alus Tel U B3aUMOJIEUCTBHUE
ANEKTPUUYECKUX 3apsANlOB, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yaJIM3allisl MArHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MarHuTHOT'O TOJii Ha MPOBOJHUK C TOKOM, CBOWMCTBA AJICKTPOMArHUTa,
CBOMCTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMYyJIHpPOBATH
MPOBEpPSAEMbIC MPEANON0KEHHSI, COOMpPATh YCTAHOBKY U3 MPENI0KEHHOTO
000pyOBaHMs, OMMUCHIBATH XOJT OMBITA U (DOPMYIUPOBATH BHIBOIHI;
BBITIOJIHATh ~ MPSMBbIE  U3MEPEHUS  TeMIlepaTypbl,  OTHOCUTEIbHOMU
BJI&JKHOCTU BO3JyXa, CWJIbl TOKA, HAIpPSIKEHUS C MCHOJIb30BAHUEM
aHAJIOTOBBIX TPHUOOPOB M JATYMKOB (DU3MUECKUX BEIUYWH, CPAaBHUBATH
pEe3yAbTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COJIFOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETUUUHBI OT
JIpYro ¢  HMCHOJb30BaHUEM TMPSIMBIX  M3MEpPEHUN  (3aBUCUMOCTD
CONPOTHUBIICHUSI TMPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAX IONEPEYHOrO
CEUEHUS U yJIeIbHOTO COMPOTHUBJICHHUSI BEILIECTBA MPOBOAHUKA, CUIIBI TOKA,
UIYIIETO Yepe3 IMPOBOJAHUK, OT HANpsKEHUsT Ha MPOBOJHUKE,
UCCIIENOBAHUE IIOCJIEAOBATENIBHOTO M  MAapajuleIbHOTO COEIMHEHUMN
MPOBOJHUKOB): TUIAHUPOBATH WCCIEAOBAHUE, COOMpATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHUs, CIeAys MNPEeII0KEeHHOMY IJIaHy, (PUKCUPOBATh
pe3yabTaThl TMOJYYEHHON 3aBUCUMOCTH B BHJE TaOauIl U TpaduKoB,
JienaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIIEA0BaHNUS,

MPOBOJUTh KOCBEHHBIE W3MEpeHus (u3ndyeckux BenuunH (yaelbHas
TEIIOEMKOCTh ~ BEILIECTBA, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH H3MEPEHUs, COOUpaTh
AKCHEPUMEHTAJIbHYIO YCTAHOBKY, CIEAysl NMPEMJIOKEHHOM MHCTPYKUHH, U
BBIYUCIISITh 3HAYCHUE BEJIMUUHBIL;

coOII0aTh MpaBuila TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ J1abopaToOpHbIM
000pyAOBaHUEM;

XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUS W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA HMX ONUCaHUS (B TOM YHCIIE:
CHUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETP,
BOJIbTMETP, CUETUMK DJIEKTPUUYECKONM DSHEPTUH, 3JIEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HATPEBATEIBHBIE AIEKTPOIIPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
MpEeAOXPaHUTENH, SJIEKTPOMArHUT, SJIEKTPOBUTATENb TOCTOSHHOTO TOKA),
UCIIONb3Yys 3HAHUS O CBOMCTBaX (DU3WUYECKUX SIBJICHUN M HEOOXOIUMBbIC
buznueckne 3aKOHOMEPHOCTH;

pacrio3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIbHbIC
npuboOpbl MO CXeMaM M CXEMaTUYHBIM pUCYHKaM (KUIAKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABUraTelb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBbI JJIEKTPUUECKHUX



Henen ¢ MmocjaeaoBaTeNbHbIM U MApaUIebHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUECHHSI JIEMEHTOB JIEKTPUUECKHUX LIETIEH;
NPUBOJAUTHL  MpPUMEPHl  (HaxXOAUTh  HUHPOpMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3MUECKUX 3HAHUN B TOBCEIHEBHOM
KHU3HU A1 oOecriedeHusi 0€30MacHOCTU MPHU OOpalleHnH ¢ MpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOJIIOICHHUS
HOPM 3KOJIOTUYECKOT0 TIOBEAEHUS B OKPYKAOUIEH CpEAE;

OCYIIECTBJISITh TMOUCK HMHPOpMAUd (PU3NYECKOTO COJEpKaHHS B
HNHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUW W IYyTEM CpaBHEHUSA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJACNISATH  HMH(POpPMALIUIO, KOTOpas
SBJISIETCS MPOTUBOPEUYUBOM WIIM MOXKET ObITh HEOCTOBEPHOI;
UCTIOJIb30BaTh MPH BHINOJTHEHUH YUE€OHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
IUTEpaTypy (PU3NYECKOro COAEp)KaHUs, CIPAaBOYHbIE MaTEpHAJIbI,
pecypcel cetr MIHTepHeT, BlaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHUS,
o006mass uHMOpPMALMIO W3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEPKAaHMS, B TOM 4YHUCJIE MMYOJIMYHO TNPEJCTaBIATh PE3YJbTaThl
IIPOEKTHOW WJIM HCCIIENOBATEIBCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO
WCTIOJIb30BaTh M3Y4YEHHBIM TOHATHUHHBIA ammapar Kypca (Qusukwy,
COIMPOBOXK/IaTh BHICTYIUICHHE MPE3EHTALINEH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIAEAOBaHUM (HU3MUECKUX
IPOLIECCOB PACTPEAETATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMHU 3a/1a4aMU, CJIEIUTH 3a BBINOJIHEHUEM IUIaHA EUCTBHUI H
KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OLIEHHUBAThb COOCTBEHHBIH BKJIaJ B
JEATENbHOCTh TPYNIbI, BBICTPANBATh KOMMYHUKATUBHOE B3aMOJIEUCTBHUE,
MIPOSBIISISI TOTOBHOCTD pa3peniaTb KOHQIUKTHI.

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

UCIIOJIb30BaTh MOHSTHSA: CHCTeMa OTcu€ra, MarepuaibHas TOYKa,
TPACKTOPHUSI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO NBIKCHHUS, JedopMarius
(ympyrasi, miacTuyeckasl), TpPEHHUE, LEHTPOCTPEMUTEIHHOE YCKOpPEHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTHU, aOCOMIOTHO TBEPAOE TEO,
HEHTP TSDKECTU TBEPJOro Tella, paBHOBECHE, MEXaHMUECKUE KOoueOaHus U
BOJIHBI, 3BYK, HH(PA3BYK M YIbTPA3BYK, JJICKTPOMArHUTHBIC BOJIHHI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JaJbHO30PKOCTb,
CIEKTPbI UCITYCKaHUS U TMOIJIOLICHUs, alibda-, OeTa- U raMmma-u3IydeHus,
W30TOIbI, SI/IEpHAs DHEPreTHKA;



pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHENHOE
JBUYKEHUE, DPABHOYCKOPEHHOE NPSIMOJMHEWHOE JBUKEHUE, CBOOOJHOE
najieHue Tell, pABHOMEPHOE JIBUXKEHUE 0 OKPYKHOCTH, B3aUMOJEHCTBUE
TeJ, pEaKTUBHOE JBI)KEHHUE, KoyueOaTelbHOEe ABM)KEHUE (3aTyXarolue U
BBIHYX/ICHHbIE KOJI€OaHMs), PE30HAHC, BOJHOBOE IBM)KCHHE, OTPaKCHUE
3ByKa, NPSIMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAXKEHUE U TNPETOMIICHHE
CBETa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OENOro cBeTa B
CHEKTp M CJOXEHHE CHEeKTPaJbHBIX LIBETOB, JHUCIEPCUS CBETa,
€CTECTBEHHAsl PaJMOAKTHBHOCTb, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpa
U3TTy4YEeHHMs) TI0 OTMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SIBJICHUE;

pacrmo3HaBaTh MPOSBICHHE M3YyYEHHBIX (U3MYECKHUX  SBICHUI B
OKpyXarolmeM Mupe (B TOM 4YHciIe (PU3NYECKHE SBICHHS B MPUPOJIE:
NPUIUBBI M OTJIUBBI, IBIKEHUE TuiaHeT COTHEUHON CUCTEMBI, PEaKTHBHOE
JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSCEHUE, CEHCMUYECKHE BOJHBI, IIyHAaMH, 3XO, IIBETa Tell,
ONTUYECKHE SIBICHUS B NPHUPOAE, OMOJIIOrMUECKOe NEWCTBHE BUAMMOTIO,
yIbTPaUONIETOBOrO W PEHTTEHOBCKOI'O HM3JIYYEHHM, €CTECTBEHHBIN
pasvoOaKTUBHBIA (DOH, KOCMHYECKHE JIy4M, DPAJNOAKTUBHOE W3JIy4ECHUE
OPUPOIHBIX MHHEPAJIOB, JCHCTBHE pPAJUOAKTHBHBIX HW3ITy4YE€HUH Ha
OpraHU3M YeJOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3ajadyy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBa (MpU3HAKU) (DUUUECKUX
SIBIICHU;

OIKCHIBATh U3y4YEHHBIE CBOICTBA T M (PU3NUECKUE SIBICHUS, UCTIOIb3YS
¢usnyeckue BETUYMHBI (CpEIHSS W MTHOBEHHAs CKOPOCTh Tela MpHU
HEpPaBHOMEPHOM [BMKEHHM, YCKOPEHHE, INepeMElleHUe, MyTbh, YIJIoBas
CKOpOCTb, CHUJIa TpPEHUs, CWIa YIOPYTOCTH, CHJa TSKECTH, YCKOPEHUE
CBOOOJHOrO TMAJEHUsl, BEC Tela, HUMIYJIbC TENa, HWMILYJIbC CHUJIbL,
MexaHu4eckass padoTa M MOIIHOCTb, MOTEHLMANIbHAs SHEpPrus Tea,
HNOJHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, NOTEHUHUANbHASI dHEPrUs CxKaToU
OpYXUHBI, KHHETHWYECKash HHEprusi, IOoJHAasi MEeXaHW4YecKas OSHEprus,
NEpHOJ U YacToTa KojieOaHUH, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTellb NPEIOMIIEHUS CPE/Ibl), IPU OMHCAHUU
NPaBUJIBHO TPAKTOBATh (U3MYECKUN CMBICH HUCIHOJIb3YEMBIX BEJIUYHH,
0o0O3HaYeHUs] W €IUHUIIBI (U3NUYECKUX BEIWYUH, HAXOIWUTHh (DOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEIUYUHY C JAPYTUMHU BEIUYMHAMH,
CTPOHTH rpaUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUIHH;
XapakTepu3oBaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLIECCHI,
UCTIOJb3Ysl 3aKOH COXPAHEHHUS SHEPrHM, 3aKOH BCEMHPHOTO TATOTECHMUS,



OPUHLUIT CYMEPHO3UIMH CUJI, TPUHIUI OTHOCHUTEIbHOCTH [ ammies,
3akOoHbI HBIOTOHA, 3aKOH COXPAaHEHUS HMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUsI 3apsI0BOr0 U MacCOBOT'O YHUCEI
OpU SACPHBIX pPEAKLUMSIX, MPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA ¥ 3aIHIChIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSICHIATh (PU3NYECKUE TMPOIECCHl M CBOWCTBAa TEN, B TOM YHCJIE U B
KOHTEKCTE CUTYyalil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIIATH
MPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTH OOBsICHEHHEe U3 2-3
JOTUYECKHX IIAaroB C OMOpOW Ha 2—3 M3yYEHHBIX CBOMCTBA (PH3UUECKUX
SIBIICHUH, PU3NYECKUX 3aKOHOB MU 3aKOHOMEPHOCTEH;

pemate pacy€THble 3ajayd  (ONMparolMecss Ha CcuUcTteMy u3 2-3
YPaBHEHUI), UCIIONIb3Ys 3aKOHBI U (OPMYJIIBI, CBA3BIBAIOIINE (HU3HUECKUE
BEIMUMHBI: HA OCHOBE aHANIM3a YCIIOBHUS 3a/Jayd 3alHChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEJOCTAONIME WM WU30BITOUYHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE JJISl PELICHUs], IPOBOAUTH Pacu€Thl U
OLIEHUBATh PEATUCTUYHOCTh TOJYYEHHOIO0 3HaueHus (HU3NUecKoi
BEJIMYUHBI

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pEIINTh MPH TOMOIIH
¢u3nYecKuXx METOJIOB, MCIIONIb3Yys OMNHMCAHHUE HCCIIEOBAHMS, BbIIEIATH
IpOBEpsIEMOE  TMPEANOIO0KEHUE, OLCHUBATh MPABWIBHOCTh MOPSIKA
NPOBEJCHHUSI  WCCIEAOBaHUsA, JeNaTh BBIBOJBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOJIOICHUH U OTIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOJACHHIO (PU3MYECKUX SBICHUM WIH
(u3nYecKuX CBOWCTB Tell (M3y4dyeHUe BTOpPOro 3akoHa HproTOHA, 3aKoHa
COXpaHEHUSl PHEPruH, 3aBHUCHMOCTh Teprojia KoieOaHuW MPYKMHHOTO
MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/bl MAJIBIX KOJIEOaHUM, MPSAMOJIMHEHHOE paclpOCTPAHEHUE CBETA,
pa3iokeHue Oesoro CBeTa B CIIEKTP, U3YYEHHE CBOWCTB M300PAKEHHUS B
IUIOCKOM 3€pKajie M CBOWCTB H300pakKeHWsl IMpeaMeTa B cOoOMparouiei
JUH3E, HAOJMIOJEHHE CIUIOIIHBIX W JIMHEHUYaThIX CHEKTPOB H3IYUYCHMS):
CaMOCTOSITETILHO COOMpaTh YCTAHOBKY M3 HU30BITOYHOro Habopa
o0opymoBaHUS, OMNHCHIBaTH XOA  ONbITA W  €ro  Pe3yJbTaThl,
(bopMyIUpOBaTh BHIBOJIBL;

IPOBOJNUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
cpeaHee 3HAUYCHHE H3MepseMoil BeluyuHbl ((OKYCHOE paccTOosHuE
coOuparomiell JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba H3MEpPEeHUs
(M3MepUTENBHOTO MPUOOpPA);

IPOBOJNUTh MCCIEIOBAaHUE 3aBUCUMOCTEH (U3MYECKHUX BEIMYMH C
UCTIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU



P PABHOYCKOPEHHOM [BMKEHHMHM O€3 HayalbHOM CKOPOCTH, Mepuoaa
KOoJIe0aHM MaTeMaTU4ecKOoro MasTHHKA OT JUIMHBbI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIjla MaJeHus U yria MpeloMJIeHUs OT yria
NaJCHus1): IUJIAaHUPOBATh HCCIIEIOBaHUE, CAMOCTOSTEIbHO COOMpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yJNbTaThbl MOJYYEHHOW 3aBUCHMOCTH
bU3UYECKUX BEIUYUH B BHUAE TAaOMUIl U rpadUKOB, J1€JIaTh BBIBOJBI IO
pe3yJpTaTaM MCCIIeI0BaHuUs;

IPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CperHsis
CKOpPOCTh M YCKOPEHHE Tejla IpU PABHOYCKOPEHHOM JIBH)KCHMH,
YCKOpEHHE CBOOOJIHOTO MajJieHus, >XKECTKOCTh MPY>KUHBI, KOA(PUIIMEHT
TPEHUs CKOJBXKEHHS, MEXaHMuYeckas paboTa M MOUIHOCTb, 4acToTa |
nepuoJ KoieOaHWid MaTeMaTHYeCKOro W MPYKUHHOIO MAasTHHUKOB,
ONTHYECKass Cujia CcoOuparonmed JIMH3bI, PaAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY H
BBINOJHATh U3MEPEHMUSI, CIIeAYs NPEIOKEHHON MHCTPYKLHHU, BBIYUCIATH
3HAYEHHUE BEJIMYMHBI U aHAIIM3UPOBATH MOJIyYEHHBIE PE3YNIbTAaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUI;

coOI0IaTh MpaBuiia TEXHUKU 0€30MacCHOCTH IIpH paboTe ¢ J1abopaTopHbIM
000OpyI0BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJEICH:
MaTepHalibHasl TOYKa, a0CONIOTHO TBEPJOE TENO, TOYEUYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIE€SIb ATOMHOTO $1/1pa;

XapaKTepHU30BaTh NPHUHIMIBI  JEHCTBUS H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HAa HMX OmnucaHud (B TOM YHUCJE:
CHMJIOMETP, JaTYUKHU IIOJOKEHUS, PACCTOSHUS U YCKOPEHHs, PpaKeTa,
9XOJIOT, OYKH, MEPUCKOIl, QoTroanmnapaT, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOMN, JO03UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBJIEHUH M  HEOOXOAuUMbIE  (PU3UYECKHE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMBI U CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOIECCOB
IpU pEUIeHUU Y4eOHO--NIPAKTHUYECKUX 3a/ad, ONTHUYECKHE CXEMbl IS
NOCTPOEHUS N300paKeHUH B IIIOCKOM 3epKajie U coOuparomien J1H3e;
OPUBOAUTH  HpUMEphl  (HAXOAUTh  WHPOPMALMIO O  [pPUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3MYECKHX 3HAHUH B IMOBCEIHEBHOM
KU3HU JUJIs oOecriedeHust 0€30MacHOCTH MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pPOBbS W COOJIOECHUSA
HOPM 3KOJIOTMYECKOT0 TOBEAEHUS B OKPY’KaIOILEH CpeE;



OCYIIECTBJISITh MOMCK HMHPOpMaUud (QU3NYECKOrO0 COJAEpKAHHUS B
HNuTepHere, caMOCTOSTENBHO (hOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOIUTh
MyTH OMNpEAeNeHUs JOCTOBEPHOCTH MOJYyYeHHOM MH(OpMaIuu HAa OCHOBE
MMEIOIINXCS 3HAHUH U JOIOJHUTEIBHBIX NUCTOYHUKOB;

UCTIOJIb30BaTh MPH BHIOJHEHUH YUE€OHBIX 3a/laHUil HAYYHO--TIOMYJISIPHYIO
IUTEpaTypy (PU3NYECKOro COAEp)KaHUs, CIpPAaBOYHBbIE MaTEpHAJIbI,
pecypcebl cetu MHTEpHeT, BiiaeTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus HH(POpPMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCHbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uH(pOpMaIlU W3 HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOrO COJIEp KaHMUS,
nyOIMYHO HPEJCTABIATh PE3yJIbTAaThl IPOEKTHOW WM UCCIIE0BATENbCKON
HNEATENIbHOCTH, TPU  3TOM TIPaMOTHO  HCHOJB30BaTh  M3YYEHHBIN
NOHATUIHBIM anmapaT H3y4yaeMoro pasziena (U3UKd U CONPOBOXKAATH
BBICTYIJICHUE TMpE3eHTalel ¢ Yy4€ToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecrBo yacos DJIEKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Konrpoabusie | IIpakTHyeckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pa3nea 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKOLIEr0o MUPa
bubmuorexa [IOK
1.1 ®duzurkKa - HayKa 0O ojie 2
HISHIA - Haylka o Tppol https:/m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ®u3NYECKUE BEIUYNHbI 2 1
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIH METO/T TTIO3HAHUS 2 1 bubmmorexa [IOK
' Vi A https://m.edsoo.ru/7f416194
Htoro mo pazneny 6
Pa3nea 2. [lepBoHayajibHbIe CBeJeHHS O CTPOEHUM BellecTBa
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTa https:/m.edsoo.ru/7416194
29 JIBU>KEeHUE U B3aUMOJICHCTBUE YACTHII ) | bu6mmorexa [IOK
' BellleCTBa https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2. Ar 2
3 PETATHHE COCTORHIA pettectsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMojieiicTBUE TeJl
bu6mmoreka [IOK
3.1 M 3
CXATITICCKOC ABIDKEHIC https:/m.edsoo.ru/7416194
3.2 HNuepuums, macca, IIIOTHOCTh 4 1 bubnmoreka [JOK




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

bu6nmmoreka [IOK

. .B 14 2
33 Cua. Baget it https://m.edsoo.ru/7£416194
Hroro no pazaeny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, JKMIKOCTEH U ra3oB
41 JNaBnenue. Ilepenaua naBiaeHus: TBEPIABIMH 3 bubnmoreka [JOK
' TEJIAMH, JKUJIKOCTIMU U F'a3aMu https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2
Jlarerue KAIKOCTH > https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
4.3 ATMOChepHOS AaBICHHE 6 https:/m.edsoo.ru/7416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha TOTPYXKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3pnen S. Pabora u MOIHOCTB. DHeprust
bu6mmoreka [IOK
1 P 1
> 300Ta H MOWIHOCTE 3 https://m.edsoo.ru/7f416194
bubmuorexa [IOK
2 IT 1
> POCTHE MEXaHHSMH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Mexartirieciast SHepri 4 ! https://m.edsoo.ru/7£416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 12




8 KUIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM nudpoBbIie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Pa3nen 1. TemioBble AiBJIEHUS
1.1 CtpoeHune U CBOMCTBA BEIIECTBA 7 bubamorexa [IOK
' P m https://m.edsoo.ru/7f4181ce
bu6mmoreka LIOK
1.2 T 21 1
CIUIOBBIC HPOTECCRl > https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJIEHUSI
21 DIIeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 | bubnuotexa [JOK
' U UX B3aNMOJENCTBUE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.2 IT i i 20 1 7
OCTOSHIBII SICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2. M 1 1.
3 ATHHUTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 2 4
JICKTPOMATHHTHAA HHAYKIIA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 3 14.5




9 KVIIACC

KoandecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3aeioB U TEM nudpoBbIe
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Pa3nea 1. Mexanuueckue siBJeHUS
11 MexaHH4ecKOe IBIKEHNE U CIIOCOOBI €r0 10 | but6mmoreka [IOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BsaumogelicTBue Ten 20 1 3
g https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHEBI cOXpaHe 10 3
KOHBI COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. MexannyecKkue KoJ1e0aHnus U BOJTHBI
but6mmoreka [IOK
2.1 MexaHndeckue KOJIeOaHns 7 3
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 MexaHn4ecKre BO .3 8 1 3
XAHIHCCIHE BOHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3jen 3. DiieKTpOMarHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJHBI
31 DNIEeKTPOMArHuTHOE TOJIE U 6 ’ bu6mmoreka [IOK
' DJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIe SIBJICHUS
4.1 3aKkOHBI pacIpOCTPAHECHHSI CBETA 6 2 bu6mmoreka [JOK




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

but6mmoreka [IOK
4.2
JIuH3BI ¥ ONITUYECKHUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4, P 2
3 asJio’keHue OeJIoro CBeTa B CIIEKTP 3 hitps://m.cdsoo.rw/7f4 1ada6
Hroro no pazneny 15
Pa3nen 5. KBaHTOBBI€ SIBJIEHUA
but6mmoreka [IOK
1 " 4 1
5 CITyCKaHWE U TOTJIONICHUE CBETa aTOMOM hitps://m.cdsoo.rw/7f4 Lada6
but6mmoreka [JOK
52 CTpoeHie ATOMHOTO A1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>3 FlnepHsie peaki 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paspnea 6. [loBTopuTebHO-0000 a0 MOAY 1B
6.1 [ToBTOpEeHME M 0000IIIEHNE CONCPIKAHUS 9 ’ bubmuorexa [IOK
' Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27




IHOYPOYHOE INIAHUPOBAHUE

7 KIIACC
KonnyecrBo yacos DJIEeKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypesI
| ®usuka — HayKa O PUPOJE. 1
SIBnenus npupoabl
2 Du3NYECKUE ABICHUSA 1
3 PuznyecKue BEIUYUHBI U UX |
U3MEpeHue
VYpok-uccnenosanue "N3mepenue
4 TEMIIepaTyphl IPHU MOMOIIH | |
KUJKOCTHOTO TEPMOMETPA U JaT4YHUKa
TeMIlepaTypsl"”
Meroasl Hay4HOTO ITO3HAHMSL.
5 Onucanue GpU3NUECKUX ABICHUH C 1 bubamorera OK
. https://m.edsoo.ru/ff09f72a
MIOMOIIBIO MOJIeNEn
VYpok-uccnenosanue "[Ipoepka
6 TUMNOTE3BI: JATBHOCTh MOJETA MIAPUKA, | 1
MYILIEHHOTO0 TOPU30HTAIBHO, TEM
Oosblie, YeM 0oJIbllIe BhICOTA ITycKa"
Ctpoenue BemecTBa. ONbITHI,
7 JOKAa3LIBAIOIUE JUCKPETHOE 1 bubmorexa LHOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEILIECTBA
8 JIBr>KeHHE YacTHIl BEIIeCTBA 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a013e




ypOK—I/ICCJIeILOBaHI/IC «OIBITHI 1O

9 HaO0JII0/ICHUIO TEIUIOBOTO PACHIMPEHUS
ra3oB»
10 ArperaTHbl€ COCTOSIHMSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
1 Bozbl. O0001IeHNE IO pa3aeny bubnmoreka [JOK
«ITepBoHayanbHbIE CBECHHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEILIECTBA»
MexaHn4ecKkoe IBUKEHHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmmorexa [IOK
https://m.edsoo.ru/ff0a05c6
JBUYKEHUE
bubmuorexa [IOK
13 CropocTs. Eqummitet cxopocTn https://m.edsoo.ru/ff0a079¢
14 Pacuer nytu u BpeMeHU IBMKEHUS bubamorera HOK
https://m.edsoo.ru/ff0a0ae4
15 Wnepuus. Macca — mepa bubmmorexa [IOK
WHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. PacueT Macchl but6mmoreka [JOK
1 o0beMa Tena Mo ero IIOTHOCTH https://m.edsoo.ru/ffO0a0fee
17 JlabopaTtopHas pabota «OnpeneneHue
IJIOTHOCTH TBEPAOTO TEJa»
18 Pemenue 3agad no reme "[L1OTHOCTH bu6mmoreka [IOK
BemecTna” https://m.edsoo.ru/ff0al23c
Cua Kak xapakTepuCTHKA
19 B3aumojeiicTeus ten. Cuiia
ynpyroctu. 3akoH ['yka
20 JlaGopatopHas pabora «/3yuenue

3aBUCHMOCTHU PACTAXKCHUA




(nedopmariyin) mpyKUHBI OT
MIPUIIOKEHHOM CHITBD»

21 SIBnenwne TaroreHus. Cuiia TSKECTH
CBsi3b MEX]1y CHIION TSKECTH U

22 maccoil Tena. Bec tena. Pemenue bubmorexa OK

o ' .\ https://m.edsoo.ru/ff0al778
3a1a4 o teme "Criia TsHKecTh

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

bu6nunorexa LIOK

24 H3mepenune cui. JIlnHamMmomer

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

25 Bec Tena. HeBecomocTh

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

7 Pemenue 3agad nmo reme
"PaBnoneiicTByromas cuin"

)3 Cuna tpenus u e€ Buabl. TpeHue B bubnnorexa [IOK
IpPUPOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3yueHue
3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIBKEHUS OT CHJIbI IaBJICHUS U bubmorexa OK

A https://m.edsoo.ru/ff0alcc8
XapakTepa CONpUKaCarOLIUXCs
MOBEPXHOCTEM»

30 Pemenue 3agau Ha onpeneeHue
PaBHOAECUCTBYIOIIEN CHJIBI

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

tenay, «I'paduueckoe n3o0paxeHue

https://m.edsoo.ru/ff0alde0




cum», «Cunbl», «PaBHOACHCTBYIOITAs
CHII»

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

32 ILIOTHOCTBY, «Bec Tema,
«I"padmyeckoe N300paKCHHUE CHIT»,
«Cre»y
13 JHasnenne. CriocoObl YMECHBIICHUS U bu6mmoteka [IOK
YBEJIUYECHHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHnwue raza. 3aBUCHMOCTD
34 aBJIeHUd raza oT 00bLéMa bubmmorexa [OK
8 ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaya naBneHust TBEPABIMHA
35 TenI;MH JKUIKOCTSIMU U fa38.MI/I Bubmaiorexa IIOK
» HHA ) https://m.edsoo.ru/ff0a25b0
3akoH Ilackansa
36 JlaBiieHUE B )KUJKOCTH U Tas3e, bubnnoreka [JOK
BbI3BAaHHOE JEUCTBUEM CWJIBI TAKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3ama4 no teme «Jlapienue B bu6mmoreka [IOK
JKUIKOCTH U rase. 3akoH Ilackaisay https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coo0
OODIHATOIHECA COCY LT https:/m.edsoo.ru/ff0a2970
39 T'unpasnnueckuii mpecc bubnmorexa [OK
AP P hitps://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopiiHeBoi
JKUJIKOCTHBII HacOC
A1 ATmocdepa 3eMiIu U IPUIUHBL € bu6nuorexa [IOK
CYILIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmochepHoe bubmuorexa [IOK




JaBJICHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenune atMochepHOTo JaBIICHHS.

bubnuorexa LIOK

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




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

https://m.edsoo.ru/ff0a3654

Konrtponsnas pabota o teme

53 «/laBreHue TBepabIX TEN, JKUIKOCTEN

Y Ta30B»
bu6mmoreka [IOK

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

bu6nuorexa LIOK

>3 MonmsocTs. Exuuuitst MOmHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenoanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAaeMOM Npu 1
noabEMe 1o JectHuie"

57 [IpocTeie Mexanu3Msbl. Peryar.

PaBHOBecue cuit Ha pbryare
Peryaru B TexHuKe, OBITY U IPUPO/IE.

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

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

60 . 0.5
«3mepenue KIIJ HakinoHHOM
IIJIOCKOCTH»

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

62 MexaHudeckasi SHEprusi. bubnnoreka [JOK




Kunetnueckas u moTeHIuanbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPTUU

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

64

YPOK-3KCIIEpUMEHT 110 TEME
"IKCEPUMEHTAIBHOE OTPEICIICHUE
W3MEHEHUS KHHETUIECKON 1
MIOTEHIMAIBbHOW dJHEPIUU NPH
CKATBhIBAHUH TeJIa N0 HAKJIOHHOU
MJI0CKOCTH"

65

Kontposnbnas padoTa 1o teme
«PaboTta 1 MOIIHOCTb. DHEPTHUS

66

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

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

67

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

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

68

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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8 KUIACC

KoanuyectBo yacos DJIEeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero U3yuyeHusi  oOpa3oBaTeibHbIE
padoTbI padoTbI
pecypcsl
OCHOBHBIE MOJIOKEHHSI MOJIEKYIISIPHO-
. bubmuorexka [IOK
1 KWHETUYECKOW TEOPUHN Y UX OTBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOATBEPKICHHUS
2 Macca u pazmMep aTOMOB U MOJIEKYII 1
3 Mogenu TBEPIOTO, JKUIKOTO U 1 bubmuorexa [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOHCTB TBEPIOTO,
4 AKHJIKOTO U ra3000pa3HOro COCTOSTHUIM 1
BEILECTBA Ha OCHOBE TOJIOKEHUI
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH
5 Kpucrammmueckue n aMmop(HbIe TeTa 1 bubamorexa [HOK
p p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanWUISIPHOCTb. | bubnnorexa [IOK
[ToBepxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacuIMpeHne U cKaTue 1 bubamorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEPATYpPhI CO
8 CKOPOCTBIO TETNIOBOTO JIBUKEHUS 1
YacTUIL
9 Buytpennsis sneprusi. CriocoOst | bub6mmorexa [IOK
W3MEHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buael remionepenaun 1 bubnmnorexa [JOK




https://m.edsoo.ru/ff0a6412

VYpok-koudpepennus "IIpakTnueckoe
HCTOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuorexa [IOK

11
BEILECTB U MAaTEpUAIIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

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

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

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

15 HEO0OXOMMOTO JJIsl HAarpeBaHus Teja
Y BBIICIISIEMOTO UM TIPH OXJIAKICHUN

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

17 DHeprus TOIUIMBA. Y IeJbHas TEIoTa bubnuorexa [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBienue u oTBEpACBaHUE

18 KPUCTAJUTMYECKUX I;en VY nenbHas bubamorera HOK

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

TEIUIOTA TIABJICHUS

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

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

21 Kunenune. Y nenpHas Temiora bubmmoreka [JOK




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

https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEJIbHOM BIAXKHOCTHU BO311yXa"

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

23

Pemenue 3agau Ha onpeneneHne
BJIJKHOCTH BO3yXa

24

[TpuHIMITBI paOOTHI TEIIOBBIX
nsurateneii. [lapoBast TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHus

25

KII TenoBoro aBuraress.
TennoBple ABUraTENM U 3aIATA
OKpYKarOLIEH CpeIbl

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

26

3aKOH COXpaHEeHHUsI U MPEeBPALCHHUS
SHEPTHH B TETUIOBBIX MPOIIECCax

27

[TonroroBka Kk KOHTPOILHOU paboTe
no TeMme "TenaoBbie ABICHUS.
M3MeHeHue arperaTHbIX COCTOSSHUN
BeniecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbHast pabora 1o teme
"TeruioBele ABIcHUA. I3MeHEeHUE
arperaTHbIX COCTOSAHUH BellecTBa"

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

29

Dnexkrpusauus tei. [[Ba poaa
AJIEKTPUUYECKUX 3aPSI0B

30

Ypok-uccnenoBanue "IneKTpusanusa
TEJ UHAYKIUEW U IPH
CONPUKOCHOBEHUHU"




BiaumopeticTBue 3apPsAKCHHBIX TCII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
1 HarmpsisxeHHOCTB 3JIEKTPUYECKOTO bu6nuorexa [IOK
noss. [IpuHnun cynepnosunuu https://m.edsoo.ru/ff0a8a0a
IEKTPUYECKUX TTOJIEH
Hocurenu anexTpuueckux 3apsiioB.
33 OnemeHTapHbIi 3apsag. CTpoeHue
aToMa
34 [IpoBOIHUKYN U TUAIEKTPUKU. 3aKOH bubmuorexa [IOK
COXPAaHEHUs IIEKTPUUECKOT0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha npUMEHEHUE bubnnorexka [IOK
CBOMCTB JJICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cymiectBoBaHusi. ICTOUHUKH bubmorexa OK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JIefcTBHA DIIEKTPUYECKOTIO TOKA bubamorera OK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoBanue "JleiicTBre
38 3JIEKTPUYECKOTO MOJI Ha MPOBOIHUKHU 1
U TUDJIEKTPUKA"
39 DNEeKTpUYECKU TOK B METAIUIAX, bubnnorexa [IOK
JKUJKOCTSX M ra3zax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKas Lelb U €€ COCTaBHbIE
4acTu
Cuna Toka. Jlaboparophnas pabota
bu6nunorexa LIOK
41 "N3MepeHue U perylInpoBaHue CUIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DneKTpUUecKoe HalpsKEHHE.
BoasT™metp. JTabopaTtopHas pabora

bubnunorexa LIOK

42 "U3mepenue u peryaupoBaHue 0-5 https://m.edsoo.ru/ff0a9%e14
HanpspkeHus"

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

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

45 HanpspkeHus. 3akoH OMa 11 yyacTka bubamorexa [HOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopatopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH CHJIEI

46 TOKa, UIYIIEro Yepe3 Pe3ucTop, OT 1 Brbmorexa OK

https://m.edsoo.ru/ff0aa04e

COTNPOTHUBIICHUS PE3UCTOPA U
HaIpsLKEHUs Ha pe3ucrope”

A7 [locnenoBarenbHOE U apaIIEIBHOE
COEIMHEHUS IIPOBOJHUKOB
JlaboparopHuas pabota "TIpoBepka

43 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN IIPU | bubnnorexa [IOK
MOCJIEAOBATEIILHOM COEIUHEHNUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabopaTtopHas pabota "IIpoBepka

49 IIpaBUJIa JJIsl CUIIbI TOKA IIpU | bubnumoreka LIOK

napaieIbHOM COeIMHEHUH
pe3uctopon"

https://m.edsoo.ru/ffO0aadle




Pemenue 3amau Ha IIPUMCHCHUC

50 3akoHa OMa JU1g pas3iIndHoro Bubmorexa IIOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOIHUKOB
51 PaGoTta 1 MOIITHOCTB AJIEKTPUIECKOTO bu6mmoteka [IOK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "Onpenenenue
52 a00TBI ¥ MOIITHOCTH DJIEKTPUUECKOTO bubmmorexa [OK
p " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUECKHe 1ENu U MOTPeOuTeNn
53 DJIEKTPUUECKOH DHEPTUH B OBIT bubmorexa LHOK
P P Y https://m.edso0.ru/ff0ab660
Kopotkoe 3ambikanne
[TonroroBka Kk KOHTPOILHOU paboTEe
o TeMe "DIeKTpUIECKUE 3aPsabL.
54 3apsKeHHbBIE T;I:a U UX ’ bubmmorexa [IOK
p . . https://m.edsoo.ru/ff0abd2¢c
B3aumoencTsus. ITocToSHHbBIN
ANIEKTPUYECKHUI TOK"
Konrponsnas pabota o teme
"DnexTpuueckue 3apsbl.
55 3apspKeHHBIE TENa U UX bubmorexa LHOK
p . . https://m.edsoo.ru/ff0abea8
B3aumoeiicteus. [locTosTHHBIH
AJEKTPUICCKUNA TOK"
56 ITocTostHHBIE MATHUTEI, UX
B3aUMOENCTBHUE
57 Ypok-uccnenopanue "Nzyuenune bubnmnoreka [JOK
OJIE€H MOCTOSSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHoe 1101e
bu6nunorexa LIOK
58 3eMIId U ero 3HadeHue I >KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

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

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

60

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

0.5

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

61

DneKTpoABUTaTENb IOCTOSIHHOTO
Toka. Mcnonbs3zoBanue
ANEKTpOABUTATENCH B TEXHHUECKHIX
yCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopaTtopHas pabota
"KoHcTpyupoBaHue 1 U3ydeHue
pabOThI PIEKTPOABUTATEIS "

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

62

Oneitel Papazes. 3aKoH
3JIEKTPOMArHUTHOW WHIYKITHH.
[IpaBuno Jlenna

63

Dnexrporeneparop. CriocoObl
MOJIYYEHUS JIEKTPUUECKON IHEPTUU.
DJIEKTPOCTAHIIMM Ha
B0306HOBH${€MBIX NCTOYHHUKAX
SHEPruun

64

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

65

KonrtponsHas pabota mo teme
"DJIeKTpUUECKUE U MAaTHUTHbBIE
siBIeHUS"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acb14

66

PesepsHbIit ypok. Paborta ¢ Tekctamu

bu6nmoreka [IOK




o teme "TemnoBele aBaeHUd"

https://m.edsoo.ru/ffO0accS5e

Pesepsubrit ypok. Pabora ¢ Tekctamu

67 flo Teme "HOCT?ﬂHHfIﬁ I ngs?grifzjsiggimacdw
JJIEKTPUYECKUN TOK
68 PezepBHblil ypok. Pabota ¢ Tekctamu |
1o teme "MarHuTHsble siBiIeHUs"
OBILIEE KOJIMYECTBO YACOB I10 63 145

[NPOI'PAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnbie | IlpakTtuuyeckue
n/n Bceero H3ydeHusi | oOpa3zoBarejibHbIe
padoThbI padoTbI
pecypcbl

| Mexannueckoe IBUKECHUE. 1
MarepuanbHas TOUKa

) Cucrema orcueta. OTHOCUTEIBLHOCTD | but6mmoreka [IOK
MEXaHUYECKOr O IBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITpsAMONIMHEITHOE bubnmnoreka [JOK

3 1
JIBHKCHHUC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nBkeHue. CpeaHsiss U MTHOBEHHast 1
CKOpPOCTh

5 [IpssmMosiMHENHOE PAaBHOYCKOPEHHOE 1 bu6mmoteka [IOK
JBYOKCHHE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh IPSIMOJIMHEUHOTO

6 PaBHOYCKOPEHHOTO JBIKeHus. ['paduk 1
CKOpOCTH
JlabopaTopHast pabota "Onpenenenue

7 CKO peHI/I;II) Ten;) npu aBHopCKO €HHOM 1 1 bubmorexa [IOK
yerop pup . yerop " https://m.edsoo.ru/ff0adbl8
JIBU>KEHUU 110 HAKJIOHHOM MJIOCKOCTH

g CBoOoaHoe magenue teir. OmnbITh |
Tlanunes

9 PaBHOMEpHOE ABUXKEHUE 110 | bu6mumorexa [IOK

okpyxHoctH. [lepron u yactora

https://m.edsoo.ru/ffO0ael76




oOpamenus. JInneitHas u yrioBas
CKOPOCTH

10 LeHnTpocTpeMUTeNbHOE YCKOPEHHE
. bu6mmoteka [IOK
11 [IepsrIii 3ak0H HeroToHA. BexTop cuiibl hitps://m.c dsogru 1036612
12 Bropoii 3akon HeroTona. bubmmorexa LIOK
PaBHOpelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpetunii 3akon Hetotona. Cynepno3unus bubnuorexa [JOK
cUn https://m.edsoo.ru/ff0ac982
14 Pewrenue 3a1a4 Ha IpUMEHEHNE 3aKOHOB bubnmnoreka [JOK
HesroTona https://m.edsoo.ru/ffO0aeb6e
bubnmnoreka [JOK
15 Cuia ynpyrocti. 3akon T'yka https://m.edso:fru/fanecaZ
16 Pemenue 3aga4g mo reme «Cua
YIPYTOCTH
17 JlaboparopHnas pabota «Onpenenenue bu6muoreka [IOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ffO0aee28
bubmuoreka [JOK
18 Cna Tperi https://m.edso:)l.ru/fanf738
19 Pemrenue 3agau no reme «Cusia TpeHUS» bubnmorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabora "Onpenenenue bubmuoreka [IOK
kod(uimenTa TpeHUS CKOIBKCHHS " https://m.edsoo.ru/ff0af8be
Pemenue 3agad mo reMme "3aKOHEI
21 Herotona. Cuna ynpyroctu. Cuna bubamorexa [HOK
" https://m.edsoo.ru/ff0afb8e
TpeHUs
22 Cuna TsKeCTU U 3aKOH BCEMUPHOTO bubmuoreka [JOK




TATOTCHUS. Y CKOPEHHE CBOOOHOTO
naJieHus

https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "JBrKeHune Ten

23 BOKPYT I'PaBUTALlHOHHOTO LIEHTPA
(Conueunas cucrema). ["anmaktuxu"

24 Pemenne 3amau o treme "Cuita TSDKECTH bubnaunorexa LIOK
U 3aKOH BCEMUPHOI'O TAroTeHus" https://m.edsoo.ru/ff0af5f8

)5 IlepBas kocMHu4ecKas CKOPOCTb. bu6muoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUabHOI TOUKH.

26 AOGconroTHO TBEp0E Teso. PaBHOBecHe bu6mmoreka [IOK
TBEPAOIO TeJla C 3aKPEILNIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpaIIeHUS

27 MowmenT cuibl. LieHTp TshxecTn

)3 Pemenue 3agad mo reme "MOMEHT CHIIBI. bubnuoreka [JOK
Hentp Ts0KeCcTH" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOIBHOU paboTe MO

29 TeMe "MeXxaHH4JeCcKOe JBIKECHUE bubnnorexa LOK

. " ’ https://m.edsoo.ru/ff0b0408
BiaumopeiicTBre Ten
KonrponsHas pabota o teme
30 "MexaHn4yecKoe IBUKEHUE buGnnorexa [IOK
N ) ’ https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten
Nmnynee Tena. Umnysbe cuiibl. 3aKoH
31 COXPAHEHUS UMITyJIbCa. YTIPYroe u bubmmorexa OK
p Y o pyr https://m.edsoo.ru/ff0b07fa
HEYIpYroe B3auMoJeHCTBUE
1 Pemenue 3amad no teMe "3akoH bubmmoreka [JOK

COXpaHeHus umiyJsbca"

https://m.edsoo.ru/ff0b096¢




Ypok-koHbepenius "PeakTuBHOE

33 JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnaunorexa LIOK
34 Mexannueckas paboTa 1 MOIIIHOCTb hitps-//m.edsoo.ru/f0b0as4
35 PaboTa cuibl TSXKECTH, CUIIbI YIPYTOCTH bu6nmuoreka [IOK
U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue
36 pabOThI CHIIBI TPEHUS TIPU PABHOMEPHOM
JBUKEHHUH TeJa [0 TOPU30HTATBHON
MTOBEPXHOCTH»
37 CBs13b 3HEprUM U paboTHI.
[loTenumanpHas sHEprus
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KUHETUYECKON YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAaHUKE
40 JlaboparopHast pabota «/3yuenue bu6muoreka [IOK
3aKOHa COXpaHEHUS YHEPIUM) https://m.edsoo.ru/ffOb12fe
4l KonebaTenpbHoC IBUKESHHUE B €TO bubmoreka [IOK
XapaKTEepUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoieOanus. BeIHYXIeHHBIC bu6muoreka [IOK
konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTtuueckuid U Npy>KUHHBIN
MasiITHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
44 neproja KoeOaHuii OT )KECTKOCTH buGnnorexa [IOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl rpy3an
45 [IpeBparnienue sHepruu Ipu




46

MEXaHUYECKHX KOJIeOaHMIX
JlabopaTopHas pabota «OnpeneneHue
4acTOThI U NIEpUO/A KoJeOaHui
MPY>KUHHOT'O MasiTHUKA)

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

47

JlabopaTtopHas padorta «IIpoBepka
HE3aBUCUMOCTH TTepHo/Iia KojieOaHuit
rpy3a, MOJBEIICHHOTO K HUTH, OT MacChl
rpy3a»

bubnaunorexa LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHEBL. CBONMCTBA
MexaHn4deckux BoJH. [IponoapHbIe 1
TOTIEPEYHBIE BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHus "MexaHudeckue
BOJIHBI B TBEpAOM Tene. CelicMuueckne
BOJIHBI"

50

3Byk. Pacnipoctpanenue u orpaxkeHue
3ByKa

51

52

Ypoxk-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIIbTpa3ByK U
nH(ppa3ByK B IpUPOJIe U TeXHUKE"

bubanoreka LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBKa K KOHTPOIBHOM paboTe MO
TeMe "3aKOHBI COXPAHEHUS.
Mexannueckue KoyieOaHus U BOJIHEL"

bu6anoreka LIOK
https://m.edsoo.ru/ff0b25f0

55

KontponbHas paboTa o Teme "3aKoHbI
coxpaHeHus. MexaHudyeckue KoyuedaHus




U BOJIHBI"

DIIeKTPOMArHuTHOE TIOJIE.

bubmuoreka [JOK

56
DNIeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpok-kondepennus "lllkana
53 3JIEKTPOMATHUTHBIX BOJIH. bu6mmoreka [IOK
Hcnonb30oBaHue 3JIEKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH /111 COTOBOM CBSI3U"
Ypoxk-uccnenoanue "N3yueHne CBOUCTB
59 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO bubamorexa [IOK
P " https://m.edsoo.ru/ffOb2c6¢
MOOWJIBHOTO TelleoHa
Peenue 3aau Ha onpeneaeHue
60 YacCTOTHI U JUIMHBI 3JIEKTPOMAarHUTHON
BOJIHBI
DneKTpoMarHuTHasl IPUPOIa CBETA.
61 CxopocTts cBeta. BonHoBbIe cBOlicTBa bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku cBeta. [IpsimonuneitHoe
62 acIpOCTPaHEHHE CBETA. 3aTMEHUS Bubamorexa [IOK
paciipoctp ) https://m.edsoo.ru/ff0b3658
Connua u JIyHsl
3aKoH OTpa)XeHUs CBeTa. 3epKaia.
63 Pemienue 3aga4 Ha MpUMEHEHNE 3aKOHA bubmmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
OTpa)XEHUs CBETA
64 [Ipenominienue cBeta. 3akoH bu6nuorexa [IOK
IPEJTOMIICHUS CBETA https://m.edsoo.ru/ffOb3aea
65 [lonnHOE BHYTpEHHEE OTPAKEHUE CBETA. bu6mmoreka [JOK

Hcnonp3oBaHue NOIHOTO BHYTPEHHETO

https://m.edsoo.ru/ffOb3c5¢c




OTpa’XC€HUA B OIITUYCCKUX CBETOBOAAX

JlaGopaTtopHast pabota "HcciaenoBanue
3aBHCHUMOCTH YTJa MPETOMIICHHUS

66
CBETOBOTI'O JIy4a OT yriia maJieHus Ha
rpanuie "Bo3nyx-crexkno""
VYpok-koudepennus "Mcnonbp3oBanue
67 TIOJTHOTO BHYTPEHHET'0 OTPAKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs CBS3b"
bubmuoreka [JOK
68 JIna3el. OnTHyeckas cuiia JTUH3bI
https://m.edsoo.ru/ff0b3f2¢c
bubanoreka LIOK
69 IlocTpoenune n300pakeHHH B TUH3aX
P P https://m.edsoo.ru/ff0bd44a
JlaGopaTopHnas padora "OnpeneneHue
70 dox SHOFE aC(IJ)TOSIHI/ISI u OFI)'ITHHGCKOfI bubmmorexa [IOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIICH JIMH3BI
71 Ypok-koHpepeHus "OnTrudeckue bu6mmoteka [IOK
JMH30BBIC IPUOOPHI" https://m.edsoo.ru/ff0cO0a7e
72 I'ma3 kak onruyeckas cucTeMa. 3peHue bromorera [IOK
9P https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenuus "JledexTsl 3peHus.
Kax coxpanuts 3peHue"
Pasnoxxenue 6enoro cBeTa B CIIEKT).
74 Omnbitel HetoTona. Crioxxenue bromorera [IOK
’ https://m.edsoo.ru/ff0c0f4c
CIIEKTPaJIbHBIX 1IBETOB. Jlucnepcus cBera
JlabopaTtopHast padota "OnBITHI TIO
bubmmoreka [JOK
75 Pa3I0KEeHUI0 OEJI0ro CBETa B CIEKTP U

BOCIHIPHUATHUIO IBETA IPECAMETOB IMPU UX

https://m.edsoo.ru/ffOcOe2a




HaOJII0/ICHUN Yepe3 IBETOBbIC (PUIBTPHI"

Ypok-nipaktukyM "BoJIHOBBIE CBOHCTBA

76 CBETa: AMCIIepCUsi, HHTEpepeHIrs U
mudpaxus"
77 Omnsitel Pe3epdopaa u miranerapuas bubnmoreka [JOK
MOJIEJIb aTOMAa https://m.edsoo.ru/ff0c12a8
78 Iloctynatel bopa. Moaens aroma bopa
79 Hcnyckanue U NOIVIOLIEHUE CBETA bu6muoreka [{IOK
atroMoM. KBaHTbl. JInHeUaThie CIEKTPHI https://m.edsoo.ru/ffOc144c
20 Ypok-nipakTUKyM "Ha(?'n}oz(eHHe bu6mmoreka [IOK
CIIEKTPOB UCITyCKaHUSA https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmmorexa [OK
https://m.edsoo.ru/ff0c1672
%2 Crtpoenue atomHoro siipa. Hykionnas bubnmnoreka [JOK
MOJICJIb https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHbIE peBpanieHus. M3oTonbl bubmmorexa [IOK
https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau 1o teme: bubnunorexa LIOK
"PagunoakTrBHBIE TTpEBpaIlcHUS " https://m.edsoo.ru/ffO0c1bda
85 [lepuon momypacnana
Ypok-koHbpepenuus "PaguoakTuBHbIe
86 I/ICS'Iy‘IGHI/IS(Ib Bpnpplllpoz[e, MI;I[I/IHI/IHC, bubmroreia LIOK
rextKe" https://m.edsoo.ru/ff0c2126
g7 SAnepHble peakiy. 3aKOHbI COXPAHEHUS bu6nuorexa [IOK
3apsiI0BOT0 U MAacCOBOT'O YHCEI https://m.edsoo.ru/ffOc1c58
28 OHeprusi CBA3U aTOMHBIX saep. CBsA3b bu6mmorexa [JOK

MacCChl U SQHEPruu

https://m.edsoo.ru/ffOcld7a




89

Pemenue 3agau no reme "Anepueie
peakuun"

90

Peakuuu cunTtes3a u neneHus saep.
Ucrounuku sHeprun CoiHLA U 3BE3]T

but6mmoreka [IOK
https://m.edsoo.ru/ffOcle88

91

Ypok-koubepenuus "Sneprnas
JHepreTHka. JlecTBus paiOaKTUBHBIX
W3JIy4YEHUH Ha KUBbIE OPraHU3MbI"

92

[TonroroBka Kk KOHTPOIBHOU paboTe MO
TeMe "DJIEKTPOMArHUTHOE IOJIE.
DJIEKTPOMAarHuTHbIEC BOJHBI. KBaHTOBBIE
sBeHusa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c223e

93

Konrtponsnas pabota o teme
"DneKTpOMarHuTHOE TOJIE.
DJeKTpoMarHuTHble BOJHBI. KBaHTOBBIE
ABIEHUA"

94

95

[ToBTOpenue, o6o0IICHNE.
JIaGopaTopHble pabOTHI IO KypCcy
"Bzaumoneiicteue ten"
[ToBTOpenue, 06o6meHue. Pemenue

pacueTHHIX ¥ KaUeCTBEHHBIX 3aa4 110
teme "TeroBble npouecchl”

bubaunorexa LIOK
https://m.edsoo.ru/ff0c245a

bubanoreka LIOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600menue. Pemenue
pacYeTHBIX U KAYeCTBCHHBIX 3aJ1a4 110
teme "KIIJ] TemnoBbix aBurarteaei"

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

97

[loBTopenue, o6o0menHue. Pemenne
pacueTHHIX U KaUeCTBEHHBIX 3a/a4 110
teme "KII] snexkrpoycTtaHoBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpeHmE, 0000IIEHNE.

but6mmoreka [IOK

8 JIa0 §) 1 1
9 ) abopaTopHbIE pa o"TbI 0 KypCcy https://m.edsoo.ru/ff0c2¢c52
CBeTOBLIE SIBICHUS
[ToBTOpenue, 0606menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI COXPaHEHUI 1 bubnnorexa LHOK
" p https://m.edsoo.ru/ff0c2d6a
B MEXAHUKE
100 INoBTopenue, o6o0menue. Padora ¢ | bu6nuorexa [IOK
tekctamu 1o teme "Koiebauus v BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o600menue. Pabota ¢ | bubmmoreka [JOK
TekcTaMu 1o TeMe "CBeToBBIC IBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06061menHue. Pabora ¢
102 TekcTaMmu 110 TeMe "KBanrToBas u 1
sanepHas pusuka'
OBHIEE KOJIMYECTBO YACOB I10 102 7

[TPOI'PAMME
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