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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 Qu3nke Ha ypOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs
COCTABJICHA HAa OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHMS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTEIbHOM MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 000, a Takxke c yuéTtoMm (QenepanbHO paboyel NpPOrpaMmbl
BocniuTanus U KoHnenuuu npenogaBanus yaeOHOro npeamera « Du3ukay.

CopepxaHue mnporpamMMmbl MO (PU3MKE HANpaBI€HO HAa (POPMUPOBAHUE
€CTECTBEHHOHAYYHOU TPaMOTHOCTH OOYYaIOIUXCS U OPTaHU3aIUI0 HM3YUCHHS
¢u3nKn Ha JEATEIHHOCTHONW OCHOBE. B mporpamme mo Qusuke y4UTHIBAIOTCA
BO3MOXHOCTH y4eOHOro npeamera B peanusanuu tpedoanuiit @I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yJbTaTaMm OOydYeHHs, a
TaK)K€ MEXIIPEIMETHBIC CBA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO 00I1IET0 00pa30BaHUs.

[Iporpamma 10 (uU3MKE yCTaHABIMBAET paclpeesieHue Yy4eOHOro
MaTepualia mo rojaMm oOyyeHus (MO KjaccaM), MNpeIaraeT IPUMEPHYIO
MOCTICIOBATEIPHOCTh M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE DPa3BUTHS
IPEIMETHOIO COACPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEN 00ydaronuXcsl.

[Tporpamma no ¢u3uke pazpadboTaHa C LEJIbI0 OKa3aHUS METOAMYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU padoueil MporpaMMbl MO0 Y4eOHOMY TIPEIMETY.

dusmnka sABISETCS CUCTEMOOOPa3ymOMIMM JJIs E€CTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JiekKAT B OCHOBE
MPOIIECCOB U SIBJICHUM, M3y4aeMbIX XUMHEH, OUOJIOTHEH, acTpOHOMUEU U
¢usnyeckoil reorpadueii, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, TPEAOCTaBIseT Hambojee sCHbIE 00pas3ibl MPUMEHEHUS HAyYHOTO
METO/Ia TIO3HAHUSA, TO €CTh CII0c00a MOMyUeHUs TOCTOBEPHBIX 3HAHUI O MUDE.

OnHa u3 raBHBIX 33724 (PU3UYECKOro 00pa3oBaHUs B CTPYKTYpe 0OIIero
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOI I'PaMOTHOCTH U
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM YpOBHE TMIPEANOJIaraeT OBJIAJICHUE
CJIETYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYUHYIO
TPaMOTHOCTb:

e HAYYHO OOBSACHATH SIBJICHMUS,;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATh JIAaHHBIE W  HCIOJb30BaTh  HAyYHBIC
JI0Ka3aTeNIbCTBA JUIS MOJTyYEeHHUS BHIBOJIOB.

[lenu wu3yueHuss PuU3NKK HAa YpOBHE OCHOBHOTO OOIIEro 00Opa3zoBaHMs
omnpeneneHsl B KoHnenuu mpenogaBanust ydeOHoro mpenmera «Dusmka» B
oOpa3oBarenpHbIX opranu3auusax Poccuiickoil @enepauuu, peagu3yOLUX
OCHOBHBIE 00I111€00pa30BaTeIbHbIE MPOrPAMMBI, YTBEPKIEHHON pPEIICHUEM
Komnerun MunncrepctBa npocseuienuss Poccuiickoit @enepaunu (IpoTOKOI
ot 3 nexadps 2019 r. Ne [1K4BH).

Hean uzyuenust puzuku:

e TMpPHOOpETEHHE HMHTEpPEcCa M CTPEMIICHUs OOYYaIOIIUXCS K HAYYHOMY

W3YYCHUIO TPUPOIBI, PA3BUTHE MX WHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;



pa3BUTHE TMPEACTABICHHM O HAy4YHOM METOAE I[O3HAHWUS U
(bOopMHpOBaHUE HCCIAEAOBATEILCKOTO OTHOUIEHUS K OKpYKaroU[uM
SBJICHUSIM;

(GbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTara U3y4YEHUS
OCHOB CTPOEHMSI MaTepUU U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;
(dbopMHpoOBaHUE MPEACTABICHUN O POJiK (PU3UKH NIl Pa3BUTHSI IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTAaBIEHUH O BO3MOXKHBIX chepax  Oyayuen
npo¢eCCUOHATILHON JCSTEILHOCTH, CBA3aHHOMN ¢ (DU3UKOM, TOATOTOBKA
K JaJbHENIIEMY OOYyUYEHHUIO B 3TOM HaIlPaBJICHUM.

JlocTkeHne 3THX IIee MporpamMMbl 10 (U3NKE Ha YpPOBHE OCHOBHOTO
00111er0 00pa3oBaHusl 00ECIIEUNBACTCS PEIICHUEM CIICYIONIUX 3a]a4:

NpUOOpEeTeHNe 3HAHUW O JUCKPETHOM CTPOEHHUU BEIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

NPpUOOPETEHUE YMEHUN OMUCHIBATH U OOBICHATH (PU3UUYECKUE SIBJICHUS
C MCMOJIb30BAHUEM MOJYyUYEHHbIX 3HAHUMU;

OCBOCHHME METOJIOB pEUIEHUS MPOCTEHMIINX pacuy€THBIX 3a1ad C
UCIIOJIb30BaHUEM (DU3UYECKUX MOJIENEeH, TBOPYECKUX W IPAKTUKO-
OpPUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHHUU HaOMIOAaTh HPUPOJHBIE SBJIEHUS W BBINOJHATH
OIBITHI, TAOOPATOPHBIE PadOTHI U AIKCIIEPUMEHTAJIbHBIE HCCIIEJOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOGHHME MNpUEMOB paboTel ¢ uHPopmManuend  (pU3NYECKOro
COJIep KaHMsl, BKJIOYas HMH(OPMALMIO O COBPEMEHHBIX JOCTUKEHUSX
(bU3KKHY, aHAIU3 U KPUTUYECKOE OLIEHMBAaHWE UH(OpMaLUK;
3HAKOMCTBO cO  cdepamu  NpodEeCCUOHAIBHOW  JIEATEIIbHOCTH,
CBA3aHHBIMM C  (PU3MKOW, ©  COBPEMEHHBIMU TEXHOJIOTHSIMH,
OCHOBAHHBIMHU Ha JOCTUKEHUAX (PU3UUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOILErO
oOpazoBaHus 0TBOIUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B
8 kmacce — 68 4JacoB (2 yaca B Henmenmo), B 9 kmacce — 102 gaca (3 4gaca B
HEJICITIO).

[Ipennaraemeiii B mporpamMmMe mo (Gpusuke nepeyeHs J1adbopaTOpHBIX padoT
U ONBITOB HOCHT PEKOMEHAATEIbHBIM XapakTep, YUHUTEIh JellaeT BBIOOD
NPOBEJICHHs JTa0OPATOPHBIX PAOOT M OMBITOB C YYETOM HHIUBUIYaJIbHBIX
0COOEHHOCTEM  00ydYaroluXcsi, CIHCKAa 3KCHEPUMEHTAIbHBIX  3aJaHM,
IpeJlaraéMblX B paMKax OCHOBHOI'O TOCYJJapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.



COIAEPKAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®usuka u €€ posib B NO3HAHUM OKPY KAKOUIEro MUpPa.

dusnka — Hayka o npupone. SAsneHust npupoasl. OU3HUYECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeauuHuHbl. M3Mepenue gusnyeckux BenuunH. Ousnueckue
npudopsl. [TorpemHocts u3mepennii. MexxayHapoaHasi CUCTEMa €IMHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH M3YYalOT MPUPOLIY.
EcTecTBeHHOHAYUYHbIII METOJ MO3HAHUS: HAaOIIOJEHUE, TOCTAHOBKA HAY4YHOIO
BOIIPOCA, BBIABMKEHUE THUIOTE3, OJKCIEPUMEHT IO NPOBEPKE THUIIOTE3,
oObsicHeHHe HaOmonaeMoro spieHus. OnucaHue QU3NYECKUX SBJICHHHA C
IIOMOIIBIO MOJIETEN.

Jemoncmpayuu.

1. MexaHU4ecKue, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIC, CBETOBbBIE

SIBJIICHHUSL.

2. ®usnueckue NpudOpbl U Mpoleaypa NpAMbIX U3MEPEHUN aHAIOTOBBIM

¥ U(GPOBBIM PUOOPOM.

Jlabopamophuie padbomost u onvimot.

OrnpeneneHre UeHbl IeIEHUs HIKaJIbl U3MEPUTEILHOTO Tprbdopa.
N3mepenne pacCcTOSHUMN.
N3mepenne 00bE€Ma )KUIKOCTU U TBEPAOIO Tea.
Ornpenenenue pa3MepoB MajbIX TeJ.
W3mepenue TemiiepaTypbl MpU MOMOIIM >KHIKOCTHOIO TEPMOMETpA U
JaTYUKa TEMIEPATYPHIL.
6. [IpoBeneHue uccienoBanus MO MPOBEPKE TMIOTE3bI: 1aJbHOCTh NOJIETA
[IapyvKa, NYIIEHHOIO0 TOPU30HTAJIBHO, TeM OO0Jblle, 4eM OoJiblIe
BBICOTA ITyCKa.

Paspneu 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHMH BeLeCTBA.

CrpoeHue BelleCTBA: aTOMbl M MOJIEKYJbl, UX pa3Mepbl. OIbITHL,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BEUIECTBA.

JIBmxenue uactull BemiectBa. CBs3b CKOPOCTH JABWKEHHUS YACTHI[ C
Temrneparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumoelicTBue 4yacTuil
BELIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, KUIKOCTEH H
TBEPABIX (KPUCTATUIMYECKHX) TeI. B3auMoCBs3b MEXKy CBOMCTBAMHU BELIECTB B
pPa3HbIX arperaTHbIX COCTOSIHUSIX M HMX AaTOMHOMOJIEKYJIIPHBIM CTPOECHHUEM.
Oco0EeHHOCTH arperaTHbIX COCTOSIHUM BO/JIBI.

Jlemoncmpayuu.

1. HaGnroneHnue OpOyHOBCKOTO JIBH>KEHHSI.

2. HaGmoaenue nuddysuu.

3. HaOmonenue  siBieHMl, OOBACHSIONIMXCS  NPUTSOKEHUEM  WIIU

OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padbomost u onvimot.

1. OueHka JuameTpa aroMa METOJIOM PsSAOB (C  HMCHOJIb30BaHUEM

doTorpaduii).

2. OmnbITHI 10 HAOJIIOEHHIO TEIUIOBOIO PACIIMPEHHUS ra30B.

3. OmnbIThl 10 OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO MIPUTSHKEHUS.

Pa3nen 3. /IBu:keHMe U B3aUMOJAeliCTBHE TeJl.
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Mexanuueckoe IBHKE€HHE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KECHHE.
Ckopoctb. CpenHsiss CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHHUM. Pacuér nmytu u
BPEMEHU JABUKECHUS.

SIBneHne nHepuyMu. 3aKOH MHEpUUHU. B3auMoAenCTBHE TENl KaK NMPUYMHA
U3MEHEHHUS] CKOPOCTHM [BMXKEHHA Tell. Macca Kak Mepa WHEPTHOCTH Tea.
[TnotHOCTh BemecTBa. CBS3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IMHHUILIC
00BbéMa BelecTBa.

Cnita Kak XapakTepUCTHKA B3auMoAevcTBUA Tell. Cuiia ypyrocTH U 3aKOH
['yka. I3MepeHue cuiibl ¢ MOMOIIbIO JUHAMOMETPA. SIBJIEHUE TATOTEHUS U CUIIa
TsokecTH. Cuhia TSDKECTHM Ha JApyrux IulaHerax. Bec tena. HeecomocTs.
CrnoxeHue CHJI, HallpaBJICHHBIX 0 OJHOW NpsMOM. PaBHOIEWCTByrOIIas CHUIIL.
Cuna Tpenusa. TpeHue CKOJIBKEHHMS M TPEHHE NOKOA. TpeHue B mpupole u
TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHn4ecKoro JIBH>KEHHS TeNa.
W3mepeHne CKopoCcTH MPSMOIUHENHOTO IBH>KEHHS.
HaGntonenue siBeHust MHEPLUU.
Hab6nronenue n3MeHeHust CKOpOCTH MPU B3aUMOJCHCTBUU Tell.
CpaBHEHHME MACC IO B3aUMOJICHCTBUIO TEI.
CrnosxeHue cuJjl, HapaBJIEHHbBIX 110 OJHOM IPSIMOM.
./Iaﬁopamopubze paﬁombt U onvimol.
1. OmpeneneHHEe CKOPOCTH PABHOMEPHOTO JBIKEHHUS (IIapuka B
KUAKOCTH, MOJEIH JIEKTPUUECKOTO aBTOMOOUJISL U TaK Jajiee).
2. OmnpenesieHUe CpeIHEM CKOPOCTU CKOJIbXKEHUsI OpyCKa UK IIapuKa 1o
HAKJIOHHOM IIJIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPIOTO Tea.
4. OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb PACTSLKEHUS (IedopMariim)
OPYXUHBI OT TPUIIOKEHHOU CHJIBL.
5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIbXKEHUS
OT Beca TeJla U XapaKTepa CONPUKACAIOLIUXCS TIOBEPXHOCTE.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUIKOCTE U ra3oB.

HaBnenue. CriocoObl yMEHBIIEHUS M yBEIMYEHMs JaBieHus. JlaBieHue
ra3a. 3aBHCHMMOCTb JaBJ€HHUs raza oT oObéMa, Temmeparypsl. llepenaua
JaBJCHUS TBEPIABIMU TEJIaMH, XUAKOCTIMU M Ta3zamu. 3akoH Ilackans.
[THeBMaTHUeCKME MAalIMHBI. 3aBUCHUMOCTb JABJIEHUS >KUIKOCTH OT TIyOWHBI.
I'mppocrarnueckuii mapajnokc. CooOmaromuecss cocyasl. ['mapaBiuyeckue
MEXaHU3MBI.

AtMocdepa 3emiin u atMmochepHoe naBieHue. [IpruunHbl CylecTBOBaHUs
BO3aylIHOM 000s0uku 3emuin. OnbiT Toppuuennu. M3mepenue atmochepHOro
JaBJEHUS. 3aBUCUMOCTb aTMOC(EPHOro JaBi€HUS OT BBICOTHI HAJ YPOBHEM
Mops. [Ipubops! 115 u3MepeHus aTMoc(hepHOro JAABJICHHUS.

JleicTBHUE€ KUJIKOCTM W Tra3a Ha TNOTPYKEHHOE B HUX TEJO.
BreirankuBaromas (apxumeznona) cwia. 3akoH Apxumena. I[lmaBanue Ter.
Bosnyxomnnasanue.

Jemoncmpayuu.

1. 3aBUCUMOCTbH JABJICHUS Ira3a OT TEMIIEPATYpHI.

[lepenaua naBiaeHUs )KUAKOCTBHIO U Ta30M.
Coob1aronuecs CoCyIbl.

['mnpaBnnueckuii mpecc.

[TposiBnenue neicTBUs aTMOC(EPHOTO JaBICHUS.
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6. 3aBUCHMOCTb BBITAJIKHUBAIOUIEH CHJIBI OT 00bEMa NMOrpy>KEHHOM YacTH
T€Ja ¥ IJIOTHOCTH JKUJIKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOM KHUJIKOCTH.

8. YCIOBME IUIABaHMs TeEJI: IUIABAHUE WIM TOTPYKEHUE Tel B
3aBUCHMOCTH OT COOTHOILLICHMS IJIOTHOCTEW TeJIa U JKUJIKOCTH.

Jlabopamophuie padbomost u onvimot.

1. HccnenoBanwe 3aBUCMMOCTH Beca Tejla B BOJEe OT 00bEma
NOrpyKEHHOM B KUAKOCTb YaCTH TeJa.

2. OmpenenieHUE BBITAJKUBAIOIICH CHJIBI, JIEMCTBYIOIIEW HA TEJO,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJKUBAIOLIEH CHUJIbI, IEUCTBYIOLIEH Ha
TEJIO B )KUIKOCTH, OT MAcChl Tea.

4. OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI,
JNEUCTBYIOLIEH Ha TENO B JKUIKOCTH, OT OOBEMaA MOrpyX EHHOU B
XKUJKOCTh YaCTH TEJIa U OT IJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIIpEeLICJIEHUE €€ TPY30NOABEMHOCTH.

Paszpnes S. Pabora u MOIIHOCTB. JHEpPrus.

Mexanuueckasi pabota. MOIIIHOCTb.

[TpocThie MexaHW3MBbIL: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecus pbryara. [IpuMeHeHue mnpaBuiia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpasuno» MexaHuku. KIIJ mpocteix wmexanuszmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. KuHermyeckas M NOTEHUMAJIbHAs SHEPIHS.
[IpeBpamieHue OJHOTO BHAA MEXAHUYECKOM DJHEPruM B JPYyrou. 3aKoH
COXpPaHEHUS DHEPTUHU B MEXAHHKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamophuie padbomost u onvimot.

1. Omnpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU

T€J1a 110 TOPU30HTAIIBHON ITOBEPXHOCTH.
2. HccnenoBanue yclnoBUM PaBHOBECHS pblUara.
3. M3zmepenne KIIJ[ HaK1OHHOM IIOCKOCTH.

4. V3yuyeHHe 3aKOHA COXPaHEHUs MEXAHUYECKOW SHEPIUH.
8 KUIACC

Paspnes 6. TenuioBble siBJICHUSA.

OCHOBHBIE TOJIOKEHUS MOJIEKYJSIPHO-KMHETHYECKOM TEOPUH CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJI. OIBITBI, TOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUAKOIO M Ta3000pa3HOrO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB ra30B, KHJIKOCTEN
Y TBEPIBIX TEN HA OCHOBE MOJIOKEHUW MOJIEKYJISIPHO-KMHETHYECKON TEOPHHU.
CmauuBaHue U KamWUISIPHBIE SIBJICHUA. TEII0BOE PaCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMHIeEPaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHKECHUS
yactull. BHyTpenHsis sHeprus. CrnocoObl M3MEHEHUsS BHYTPEHHEH SHEpruu:
Terionepegaya M COBeplIeHHe  paboTel.  Buabsl  Temnonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIMS, U3JIyYEHHE.

KonudecTBo TenminoTel. Y ienpHas TEMI0EMKOCTb BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oamanca. I[lnaBnenue wu
OTBEPACBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.



[TapooOpa3zoBanue u koujeHcauus. Mcnapenue. Kunenue. YaenbHas Temiora
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIEPATYPbl KUIIEHHUS OT aTMOC(HEpPHOro
JABJICHUS.

BnaxuocTts Bo3myxa.

OHeprus TOIIMBA. Y IeJIbHAS TEMI0TA CTOPaHUSL.

[TpuHiuner padotel TemioBbix aurarened KIIJ TemnoBoro asurarens.
TeruioBble ABUTATENN U 3aIUTA OKPYKAOIIEH CPEIbI.

3aKOH COXpAaHEHMSI U MPEBPALICHUS SHEPTUHU B TEIJIOBBIX MPOLECCaX.

ﬂemoucmpauuu.

Habnronenue OpoyHOBCKOTO JABUKEHUSI.

Habnronenune nuddysun.

HabGnronenue siBjeHUi cMaurBaHUs U KallWJUISIPHBIX SIBJICHUI.
HaGnronenue TemioBoro paciiupeHus Tel.

M3meHeHune qaBieHus raza npu M3MEHEHUH 00bEMa M HarpEeBaHUM WU
OXJIQXK/ICHHH.

6. I[lpaBuna uzmMepeHus TeMiepaTypsl.

7. Buasl Teronepenayu.

8. OXJaxJeHHe MPU COBEPILIEHUU PAOOTHI.

9. HarpeBanue nipu coBepiieHur pabOoThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHME TEIUIOEMKOCTEN PA3JINYHBIX BELIECTB.

11. HaGnrogeHue KuneHus.

12. HaGnrogeHne nocTossHCTBA TEMIIEpATyphl IPH IJIaBJICHUU.

13. Mozenu TENIOBbIX IBUTATEIIEH.

Jlabopamophuie padbomost u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUSI CHII MOJIEKYJIIPHOTO PUTSKEHHUS.

2. OnbITHI 110 BBIPALIMBAHUIO KPUCTAIIOB TOBAPEHHOW COJIM WUJIU caxapa.

3. OmnbITel IO HAOIIOJAEHUIO TEIUIOBOIO PACIIMPEHUS ra30B, KUAKOCTEN U

TBEPABIX TEIL.

4. OmnpeneneHue AaBICHUS BO3AyXa B OaJUTOHE IINPHULA.

5. OmbIThl, TEMOHCTPUPYIOLUIME 3aBUCUMOCTb JABJICHHS BO3JyXa OT €ro

00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.

6. [IpoBepka TruMoOTE3bl JIMHEWHOW 3aBHCHUMOCTH JUIMHBI CTOJOMKA

KUAKOCTH B TEPMOMETPUUECKON TpyOKE OT TeMIiepaTyphl.
7. HaOmionenue wm3MeHEHUs BHYTPEHHEW 3HEpruu Tena B pPe3yJibTare
TEIUIoNepeaul U padoThl BHEITHUX CHJI.

8. HMccienoBanue siBJI€HHUS TEIJIOOOMEHA MpPU CMEUIMBAHUU XOJOJHON U

ropsiueu BOJBI.

9. OmnpeneneHve KOJAUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpHU

TEMJI000MEHE C HArPEThIM METAIIMYECKUM LUIUHAPOM.

10. OnpeneneHne yaeapHON TEMIIOEMKOCTH BEIECTBA.

11. MccnenoBanue nporecca UCHapeHusl.

12. OnpeziesieHre OTHOCUTENBHOM BIaXKHOCTH BO3yXa.

13. OnpeneneHne yeapHON TEIJIOTHI IUIABJICHUS JIbJA.

Paznen 7. Jaekrpuyeckue ¥ MATHUTHBIE SIBJICHUS.

Onextpuzauus Ten. JBa poaa snekTpuueckux 3apsaoB. Bzanmoneicteue
3apsoKeHHBIX  Tell. 3akoH KyloHa (3aBUCHMOCTH CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJ OT BEJTUYHMHBI 3apSAI0B U PACCTOSHUS MEXKIY TE€JIaMu).

Onektpuueckoe nosie. Hanpsk€HHOCTh dnekTpudeckoro nosst. [IpuHmun
CYNEPIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).
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Hocurenn »smekTpudecKknx 3apsAaoB. OJNEMEHTApHBIA  AJIEKTPUYECKUN
3apsia. Ctpoenne aroma. [IpOBOJHHMKHM M JIUDJIEKTPUKU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3aps/a.

DIJIEKTPUYECKAN TOK. YCJOBHUS CYILIECTBOBAHUS JJIEKTPUUECKOrO TOKA.
W cTouyHUKM TOCTOSIHHOTO TOKa. JIEMCTBUS 3JIEKTPUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHUI TOK B KUJIKOCTSIX U razax.

Onektpuueckas nenb. Cuina TOKa. OJNEKTPUYECKOE  HANpsHKEHUE.
ComnpoTuBIEHNE NPOBOJHMKA. Y AEIBHOE CONPOTHBJIEHUE BEHIECTBA. 3aKOH
Oma nmnma ywactka nenu. [locnenoBaTenbHOE M MApAIIIENBHOE COEAUHEHUE
MIPOBOTHUKOB.

Pabota um MOIIHOCTH 3NEeKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenna.
DOneKkTpuyecKkue Uenu M MOTPEeOUTENr 3IIEKTPUYECKOM HHEPruM B OBITY.
KopoTkoe 3ambikanue.

[loctossHHBIE ~MarHuWThl. B3anMOJENCTBUE MOCTOSIHHBIX  MArHUTOB.
MaruauTtHoe mnose. MarHuTHOE moje 3eMJIM M €r0 3HAYCHHWE ISl KU3HU HaA
3emne. OnbIT OpcTena. MarHuTHOE MOJIe 3JIEKTPUYECKOTO ToKa. [Ipumenenune
3JIEKTPOMArHUTOB B TEXHUKE. JIeCTBME MArHUTHOIO MOJII HA MPOBOJHUK C
TOKOM. DIIEKTPOBUTaTEIb IIOCTOSIHHOTO TOKA. Hcnonp3oBanue
3JIEKTPOJIBUTATEINIC B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®apanes. SIBieHHE SIEKTPOMArHUTHOW WHAYKOuMH. [IpaBuiio
Jlenna. OnexktporeHnepatop. CrnocoObl MONYYEHHUS 3IEKTPUUYECKOM SHEPruu.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Jemoncmpayuu.

1. OnexTpu3anus Tedl.

2. JIBa pojia 3JIEKTPUYECKHUX 3apSIOB U B3aUMOJICHCTBHE 3apsSKEHHBIX

TeJl.

3. YCTpOWCTBO U IEUCTBUE IEKTPOCKOIIA.

4. DJEKTpOCTaTUYECKasi UHAYKIIHS.

5. 3aKOH COXPaHEHHUs DJIEKTPUUECKUX 3aPs/IOB.

6. IIpOBOJHUKYM U JTUAIEKTPUKHU.

7. MopaenupoBaHUE CUIIOBBIX JJUHHUM 3JEKTPUUYECKOTO TTOJIS.

8. MCTOYHMKHM OCTOSIHHOTO TOKA.

9. JlelcTBUA 3JIEKTPUUECKOTO TOKA.

10. DNEKTPUYECKUHN TOK B KHUJIKOCTH.

11. ["a30BbIN pa3ps.

12. I3mepeHne cuibl TOKa aMIepMeTPOM.

13. I3mepeHne 3J1eKTpUIEeCKOro HaNpsHKEHUSI BOJIBTMETPOM.

14. Peocrar u mara3uH CONPOTUBJIEHUM.

15. B3auMo1eiicTBUE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXXHOCTH Pa3/IeJICHUs MOJIOCOB MAarHUTA.

17. MoaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OmbIT Dpcrena.

19. MarnuTHoO€ noJie TOKa. DNEKTPOMArHuT.

20. JlelicTBME MarHMTHOIO MOJISI HA MPOBOJIHUK C TOKOM.

21. DIIEKTPOABUTATEIIb TOCTOSIHHOTO TOKA.

22. UccnienoBaHue SIBICHUS 3JEKTPOMArHMTHOW UHYKIIUU.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HAIPABJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUU €ro

BO3HUKHOBEHUS.
25. DNEKTPOTeHEPATOP MTOCTOSTHHOTO TOKA.
Jlabopamophuie padbomost u onvimot.



1. OmpITBI TIO HAOMIOJACHUIO OJJICKTPH3AIMUA TNl WHAYKIUEH | TpHU
COTIPUKOCHOBCHHH.

2. UccnenoBanme ACUCTBUS DJICKTPUYECKOTO TOJII HA TIPOBOAHUKUA U

JTUDJICKTPHKH.

COopka u npoBepka padOThI JIEKTPUUECKOHN 1EMU MOCTOSHHOTO TOKA.

V3MepeHne 1 peryIrupoBaHNue CUJTBI TOKA.

V3mepenne u peryanpoBaHue HAMIPSHKESHUS.

HccrnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 PE3UCTOp, OT

COTIPOTHUBJICHUS PE3UCTOPA U HAIPSHKCHUS Ha PE3UCTOPE.

7. OIBITHI, JIEMOHCTPUPYIOIIHEC 3aBUCUMOCTD AIIEKTPUIECKOTO
COTIPOTHUBJICHUSI MPOBOJAHUKA OT €r0 JUIMHBI, TUIONIAJNA TOIEPEIHOTO
CEUCHUS U MaTepuaa.

8. IlpoBepka mpaBuia CIOKCHHUS HAMPSOKCHWA MPHU TOCIEI0BATSIIBHOM
COCIMHECHUH JIBYX PE3UCTOPOB.

9. ITlpoBepka mpaBwiia JjIsi CHJIBI TOKA MPH MapaICIHHOM COCIWHECHUU
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PE3UCTOPOB.

10. OnpeneneHne  pabOTBI  ANEKTPUUECKOTO  TOKA, HMIYIIET0 4epes
pe3ucTop.

11. OnpenelieHne MOIIHOCTH AJIGKTPUYECKOTO0 TOKA, BBIICISIEMON Ha
pesucrope.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIIpsDKEHMS HA HEW.

13. Onpenenenne K111 narpesarens.

14. MccnenoBaHnMe MarHUTHOTO B3aWUMOJIEUCTBUS IIOCTOSIHHBIX MarHUTOB.

15. I3yyeHue MarHUTHOrO TIOJII TIOCTOSIHHBIX MAarHUTOB TMpPU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue JAEMCTBHSL DIJIEKTPUYECKOIO TOKAa HA MAarHUTHYIO
CTpEIIKY.

17. OOBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBI B3aMMOJECUCTBHUS
KATYIIKKM C TOKOM M MarHuTa OT CWJIbI TOKA W HAIIpaBJICHUS TOKA B
KATYILKE.

18. I3ydyeHue AeNCTBHUSI MAarHUTHOTO TOJIS HA IPOBOAHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue padoThl AIEKTPOIBUTATEINS.

20. M3mepenne KIIJ[ anekTpoaBurarebHOW yCTaHOBKH.

21. OnBITBI IO KCCIENOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKLHH:
VCCIIEJOBAHNE M3MEHCHHUM 3HAYEHUS W HAIPABJICHUS WHIYKIIMOHHOTO

TOKA.
9 KUIIACC

Pasznen 8. Mexanuveckue siBJIeHUS.

Mexannueckoe nBukeHue. MarepuanbHasg Touka. Cucrema oOTcyéra.
OTHOCHUTENBHOCTh MEXAHWYECKOI0 JBHKEHHUSA. PaBHOMEpHOE MNpSMOJIMHEWNHOE
newxkeHue. HepaBHomepHoe mnpsmosmHenHOe  nBukeHue. CpenHsas w
MTHOBEHHAsI CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MNpsiMOIMHEHOe nBHkeHHe. CBOOOmHOE
nagenue. OnbeITe! [ ammies.

PaBHOMepHOE nBUKEHUE 1O OKpYXHOCTHU. [lepuoa u yactora oOpalieHus.
JIuHeitHas u yrioBasi CKOpocTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHE.

[lepBbiii 3axkoH Hrerotona. Bropon 3axkoH Herotona. Tperuin 3axoH
Herorona. [IpuHuun cynepro3unuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHJIa TPEHHSI CKOJIbXKECHUS,
CuJia TPEHUS MOKOS, APYTUE BUIBI TPEHHUSL.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHsS. Y CKOPEHHE CBOOOJIHOTO
nageHus. J[Bmxenne mianet Bokpyr ConHua. IlepBas kocmMuyeckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue  maTepuaJibHOM  TOYKH. AOCOJIOTHO  TBEPAOE  TEJIO.
PaBHOBecue TBEPAOro Tena ¢ 3aKpEIIEHHOM OChIO BpamieHus. MOMEHT CHUJIBI.
LleHTp TSIAKECTH.

Nmnynec Tena. WM3menenue wummynsca. HMmmynsc  cuiibl.  3akoH
COXpaHEHMS UMITYJIbCa. PEakTHBHOE IBHKEHUE.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cui TAXKECTH, YHPYroCTH,
TpeHus. CBs3b 3HEpruu U padoThl. [loTeHUManbHas 3Heprust Teaa, NOJHITOrO
HaJl TOBEPXHOCThIO 3eMuM. lloTeHuumanpHass JHEPIrHUs CXKATOU MPYKUHBI.
Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUN. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUH.

Jemoncmpayuu.

1. HaGnrogeHne MeXaHMYECKOro JIBHXKEHMS Tejla OTHOCHUTEIBHO Pa3HBIX

TEJ OTCUETA.

2. CpaBHEHME IIyTEH M TPACKTOPUM JIBUKEHUS OJHOIO M TOTO XKE Tena
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

W3mepenne CKOpoCTH U yCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHHUS.

HccnenoBanne Npu3HaKkoB PAaBHOYCKOPEHHOIO IBUKEHUS.

HaGnronenue aBM>XeHUs Tella 10 OKPYKHOCTH.

HaOnronenne MmexaHUYeCKUX SBICHUH, MNPOUCXOISALIMX B CHUCTEME

orcuéra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBMKEHUU

OTHOCUTEJIBHO KaOMHETa (PU3KKHU.

7. 3aBUCUMOCTbH YCKOPEHHMS TeJla OT MAacChl Tea U IEUCTBYIOIIEH HA HETO
CHJIBI.

8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEIL.

9. M3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. [lepenaya nMmyJsibca Npy B3aUMOJICUCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOJICUCTBUU TEJL.

12. CoxpaHeHHre UMITYJIbCa IPU HEYIIPYTOM B3aHUMOICHCTBUH.

13. CoxpaHeHHre UMITYJIbCa IPU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

14. HaGnroieHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPIUU MPU CBOOOJHOM I1aJICHUU.

16. COXpaHEHHE MEXAHUYECKOW OJHEPrMM INPH JBWXKEHUU Tela MOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamophuie padbomost u onvimot.

1. KoncTtpynpoBanue Tpakra [uisl pa3roHa U JaJIbHEUIIEr0 PAaBHOMEPHOTO
JBYKEHUS IIAPUKA WIH TEJIEKKU.

2. OmnpenesieHne cpeHENd CKOPOCTH CKOJIbKEHHSI OpycKa WIM JABUKECHUS
HIapyKa 10 HaKJIOHHOW INTOCKOCTH.

3. OmnpenesieHUE YCKOPEHUS Tela IIPU PAaBHOYCKOPEHHOM JBHKEHHUH IO
HAKJIOHHOM IIJIOCKOCTH.

4. HccnenoBaHne 3aBUCHMOCTH IyTH OT BPEMEHM NPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauaJbHON CKOPOCTH.

5. IIpoBepka rumoTe3bl: €ciud MPU PABHOYCKOPEHHOM JIBXKEHHH O€3
Ha4yaJIbHOM CKOPOCTH NIYTH OTHOCSTCSA KaK psAJ HEUYETHBIX YHUCEI, TO
COOTBETCTBYIOIIUE IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.
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6. MccnegoBaHue 3aBUCUMOCTH CHJIbI TPEHHUSI CKOJIBKEHUS OT CHIIbI
HOPMAJILHOTO JABJICHMSL.
7. Onpepnenenne Ko3(pPuuueHTa TPEHUs CKOJIbKEHUS.
Ornpenenenne KECTKOCTU NPYKUHBI.
9. Omnpenenenne padOTbl CHIIbI TPEHUS NPU PABHOMEPHOM JBUKEHUU
Teja M0 TOPU30HTAIBHOM MOBEPXHOCTH.
10. Onpenenenue padbOThl CWIbl YINPYroCTH TMpPU MOABEME TIpy3a C
UCII0JIb30BAaHUEM HEMOJBH>KHOIO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHUS SHEPIHH.

Pasznen 9. Mexanuveckue Ko1e0aHus U BOJIHBI.

Konebarenrnoe paBukeHne. OCHOBHBIE XapaKTEPUCTUKU KoOJIEOAHM:
NEPUOJ, YacToTa, aMIUITyAa. MaTeMaTudecKnid W TNPYKUHHBIA MASTHUKHU.
[IpeBpaiiieHne sHepruu Mpy KojeOaTeIbHOM JBUKCHUH.

3aryxatomue  kosieOaHus.  BbIHykaeHHble  KojeOanus.  Pe3onaHc.
Mexanuueckue BoJiHbL. (CBOWCTBA MEXAaHWYECKUX BOJH. lIpoposibHbie U
MONEPEYHbIE BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TENE, CEUCMUYECKUE BOIHBI.

3Byk. I'pOMKOCTb 3ByKa M BbicOTa TOHa. OTpaxeHue 3Byka. MHppa3Byk u
yIJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue xonebGaHuM Tes MOJ JACUCTBUEM CHUIIBI TSKECTH U CHIIBI
YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGnronenue BbIHYKIEHHBIX KOJIEOAHUI U pE30HAHCA.
PacnipocTpaneHnne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETN).
HaGnronenue 3aBUCMMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKYCTHYECKHI PE30OHAHC.
./Iaﬁopamopubze pabomul u onvimol.
1. OmpezaeneHue 4YacTOThl W NEpPUOJA KOJEOAHMM MaTeMaTH4YEeCKOro
MasiTHUKA.
2. OmpezeneHne 4acTOThl U IEpHOJA KOIeOaHUI MPYKUHHOIO MAasTHHUKA.
3. HccnenoBaHue 3aBUCUMOCTH TEepHOJa KoOJeOaHUM MOABEHIEHHOTO K
HUTH TPy3a OT JIJTMHBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH MepHojJia KoOJIEOAaHUN  MPYKUHHOTO
MasiTHUKa OT Macchl rpys3a.
5. IIpoBepka HE3aBUCUMOCTH NEpHOJa KoieOaHUil rpysa, MOJBEIIEHHOTO
K HUTH, OT MacChl Tpy3a.
6. OmNbITBl, JEMOHCTPUPYIOUIME 3aBHCHUMOCTb IE€pUOAa  KoJieOaHUM
IPYXUHHOTO MasiTHUKA OT MAcchl rpy3a 1 )KECTKOCTHU MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO NaJeHUS.

Paszpes 10. Di1iekTpOMarHuTHOE 1M0J1€ U JIEKTPOMATHUTHBIEC BOJIHbI.

OJIEKTPOMAarHUTHOE  MOJe.  DJEKTPOMArHUTHBIE BOJHBIL.  CBOMCTBa
ANEKTPOMArHUTHHIX BOJIH. Illkana snexkTpoMarHuWTHBIX BOJIH. VMcmnoab3oBaHMe
AJIEKTPOMATHUTHBIX BOJH JJIsi COTOBOM CBSI3H.

DIJIEKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BonHOBBIE CBOKCTBA
CBETA.

Jemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamophuie padbomost u onvimot.
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1. M3yuyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOLIBI0O MOOUIIBHOTO
TenedoHa.

Paszpnes 11. CBeToBbIC ABJICHHUS.

JlyueBass  mogmens  cBera. Mcrounuku — cBera.  lIpsamonuneiinoe
pacopoctpanenue cBeta. 3armeHuss ConHna u Jlynsl. OTpaxxeHue CBeTa.
[1nockoe 3epkano. 3akOH OTpaXEHUs CBETA.

[Ipenomiienne cBerta. 3akOH InpenomieHus cBera. [losHoe BHyTpeHHEe
oTpakeHue cBeTa. Vcnonp30BaHWE TOJHOTO BHYTPEHHErO OTpPaXEHHUS B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xon nydeit B smnH3e. Ontuueckas cucrtema (oroarrmapara,
MHUKpPOCKONIa M TeJeckomna. a3 kak onrtuyeckas cucreMa. biumzopykocth u
JAIbHO30PKOCTb.

Paznoxenue Oenoro ceera B crekTp. Onbitel HbloTona. CroxkeHue
CHEKTpalbHBIX BETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

1. IIpsamosnHENHOE pacnpOCTPaHEHHE CBETA.

2. OTpakeHue CBeTa.

3. [lonyuyenue wu300pakeHHd B IUIOCKOM, BOTHYTOM H BBIIIYKJIOM
3epKanax.

[Ipenomiienue cBera.

Onrryeckuii CBETOBO/I.

Xon yuel B coOuparolieit JInH3e.

XoJ1 Ty4el B pacCEeUBArOIIECH JTUH3E.

[Tosryyenune n300paxeHuil ¢ TOMOUIBIO JIUH3.

. Ilpunuun nefictBus oroanmnapara, MUKPOCKONA U TEJIECKOIA.

10. Monens riasa.

11. Pa3noxeHnue 6e10ro cBera B CIEKTP.

12. [lomyyenue 6e10ro cBeTa MpH CI0KEHUH CBETA Pa3HbIX I[BETOB.

JlabopamopHhuie padbomost u onvimot.

1. HccnenoBaHue 3aBUCUMOCTH yTila OTPaKEHHsI CBETOBOIO Jiyda OT yrjia

naJeHusl.

2. M3yueHune xapakTepUCTUK U300pa)KE€HUs MIPEAMETA B INIOCKOM 3€pKalie.

3. HccnenoBaHue 3aBUCMMOCTH yIJIa IPEJIOMJIEHHMSI CBETOBOIO Jyya OT

yrila naJieHusl Ha TPaHULE «BO3LYX—CTEKIIO».

4. llomydeHue n300pakeHH ¢ MOMOIIbIO COOUPAIOLIEH JTHUH3BI.

5. Omnpenenenre  (OKYCHOTO  PAacCTOSHHMS W ONTHYECKOM  CHIIBI

cobuparonien JUH3bI.

6. OIBITHI 10 PA3TOKEHUIO OEIOr0 CBETA B CHEKTP.

7. ONBITHI IO BOCIPHUATHIO LIBETA MPEAMETOB MPU UX HAOIOJACHUH YEPE3

LBETOBbIE (PUIIBTPHI.

Paszpnes 12. KBanToBbIC SIBJICHHS.

Omneitel Pezepdopaa u minanerapHas mojzens aromMa. Mojens aroma bopa.
Hcnyckanue u noryionieHrne ceeta aromom. KBaHTel. JIMHe4aTsie CIEKTPHI.

PannoaktuBHocTh. Aunbda, Oera- u ramma-uznyudenus. CrpoeHue
atromMHOoro  sangpa. Hyxnonnas Mozens  atomHoro  sapa.  M3oromsl.
PanuoaktuBHble ipeBpalenus. [lepuosa noiaypacnajga aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHsI 3apsiIOBOIO U MAacCOBOI'O YHCET.
OHeprus CBsI3U aTOMHBIX snep. CBsi3b Macchl M dHEpruu. Peakiuu cuHTesa u
nenenus anep. Mecrounuku sneprun CosnHna u 3BE3 .

Snepnas sHepreruka. JIeMCTBUS paJMOAKTUBHBIX M3JIyYEHUU Ha YKUBBIC
OpraHu3MBbl.
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Jemoncmpayuu.

CHexTphl U3TyUYEeHUS U TOTJIONICHUSI.

CreKTpbl pa3IMYHbIX ra30B.

Cnexktp Boaopo/a.

Habnronenue tpexoB B kamepe Busbcona.

PaboTa cuérurka HOHU3UPYIOUIUX U3ITYUEHUI.

Peructpanus uznmydeHus: NpUPOJAHBIX MUHEPATIOB U MPOJTYKTOB.

./Iaﬁopamopubze pabomul u onvimol.

1. HalnroneHue CrUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTyUYECHHS.

2. HccnepgoBanue TpEeKOB: U3MEPEHUE SHEPTUU YACTHULBI 10 TOPMO3HOMY

nyTH (1o gororpadusim).

3. M3mepenue pagnoakTUBHOIO (PoHa.

IHoBTOPHTEIHLHO-000011IAXOIIIMIA MOTYJIb.

[ToBTOpUTEIHLHO-0000IIAOIIHI MOJTYJIb npeaHa3HaueH JUTSt
cUCTeMaTu3aluu U OOOOIIEHUS TPEAMETHOIO COJIEpXKAHUSI U OIbITa
NEeSATENbHOCTH, MPUOOPETEHHOTO NPHU M3YUYEHHH BCEro Kypca (DU3MKH, a TAKKe
JUIsl IOJTOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHy MO (U3HKE IS
oOy4Jaronuxcsi, BBIOpaBIIMX 3TOT Y4EOHBIN IPEIMET.

[Ipn W3yuyeHUH AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS
BUJIbl JICSTEIBHOCTH, Ha OCHOBE KOTOPBIX OOECHeunBaeTcsi JOCTHKEHUE
NpPEAMETHBIX U METANPEIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOyYeHUs,
(dbopMHpyETCsl €CTECTBEHHOHAYUYHAATPAMOTHOCTh: OCBOEHHUE HAYYHBIX METO/IOB
WCCIIEJIOBAHUS SIBIICHUI PUPOJIbI U TEXHUKHU, OBJIAJICHUE YMEHUSAMU OOBSICHATh
dbu3nyecKkue SBJICHUS, IPUMEHSSI MOJyYeHHBIC 3HAHUS, pelllaTh 3ajayd, B TOM
YHCJIE KAUECTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpyuHIMIIHAIBHO ~ JEATENBHOCTHBIM  XapakTep  JaHHOrO  pasjelna
peanu3yercs 3a CUET TOro, YTO 0OYYArOUIUECS BBITOIHSIOT 3a/1aHHsI, B KOTOPBIX
UM TIpejiaraercs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHUM pAcClo3HAaBAThb M HAYYHO OOBICHATH
(du3nueckue sIBJICHUS B OKPY KaIOIIEel MPUPOJIE U MOBCEIHEBHON KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3MYECKUX SIBIICHUH, B
TOM YHCJIE JI MPOBEPKHU TUMOTE3 U MOJTYUYEHUSI TEOPETUUECKUX BHIBOIOB;

OOBSICHSITh HayUHbIE OCHOBBI HauOOJEE BAXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUWA, HampUMep, MPAKTUYECKOTO  MCHOJB30BAHMS  PaA3IMYHBIX
MCTOYHUKOB SHEPrUM HA OCHOBE 3aKOHA IPEBpAIICHUS U COXPAaHEHUsS BCEX
U3BECTHBIX BUJIOB SHEPIUHU.

ok wWwN R



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne @u3nkku Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHUs
HaIpaBJICHO Ha JIOCTHXKEHHUE JIMYHOCTHBIX, METANpPEAMETHBIX U IMPEAMETHBIX
00pa3oBaTeIbHbIX PE3YIbTATOB.

B pesynprare wusyueHuss (uU3MKM Ha ypPOBHE OCHOBHOIO OOIIETO
oOpazoBaHust y oOyuaromierocs OyayT  cOpMHUPOBAHBI  CIIEIYIOIINE
JUYHOCTHBIC PE3YyJIbTAThl B YACTHU:

e 1) MaTpMOTHYECKOr0 BOCTIMTAHUSA:

e — TIPOSIBJICHHE UHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSHHUIO
POCCUNCKOM (PU3HUECKON HAYKH;

e — IIEHHOCTHOE OTHOIIIEHHUE K JOCTHKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB,;

e 2) rpakIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

« - TOTOBHOCTD K aKTUBHOMY y4acTHIO B 00CYKJIeHUH
00I11IeCTBEHHO3HAYUMbBIXU 3THUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN (PU3UKY;

e — OCO3HAHME BAXXHOCTH MOPAIbHO-ITUUYECKUX MPUHIUIIOB B JCSITEIHLHOCTH
YYEHOTO;

e 3)3CTeTHYECKOr0 BOCIIUTAHUS:

e — BOCIIPUATHUE ICTETUUYECKUX KAYECTB (PU3NUECKON HAYKU: €€ TAPMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

e — OCO3HAaHHUE IIEHHOCTU (PU3MUECKON HAYKH KaK MOIIHOTO HMHCTPYMEHTa
MO3HAHHUS  MHUPA, OCHOBBI  Da3BUTHUS  TEXHOJOTHWM,  BaKHEUIIEH
COCTaBJISIIOIIEN KYJIbTYPBHI;

e — pa3BUTHUE HAYYHOU JII0OO3HATEIHLHOCTH, MHTEPECA K UCCIEI0BATEILCKOM
JeATEIIbHOCTH;

e 5) <¢opvmupoBaHus KYJbTYPbl 310POBbSI M 3MOIMOHAJLHOIO
0J1aromnoJIy4us:

e — OCO3HaHME UEHHOCTH 0e30macHOro oOpas3a XU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU MpaBUJI O€30MacHOrO MOBEACHUS Ha
TPAHCIIOPTE, Ha JIOPOrax, C AJIEKTPUUECKUM U TEIJIOBBIM 000PY/IOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

e — c(hOpMUPOBAHHOCTh HaBblKa pedIeKCHM, MPU3HAHUE CBOETO IIpaBa Ha
OIMOKY M TAKOTO e MpaBa y APYroro 4eJaoBEKa;

e 6) TPYI0BOI0 BOCIIMTAHUA:

e — AKTHMBHOE Y4YaCTH€ B PELICHUM MPAKTUUECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTelbHON OpraHu3aluu, TOpoJa, Kpas) TEXHOJIOTUYECKOU U
COLIMAJIBHOM HAIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHUCIE€ U (PU3NYECKHUX
3HAHM;

e — MHTEpEC K MPAKTUYECKOMY U3yUCHUIO PO ecCHil, CBI3aHHBIX C PUBHKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e — OpUEHTAIMA Ha MPUMEHEHHE (DU3NUYECKUX 3HAHUU JJIsl pElIeHUs 3a]a4 B
o0JlacTU OKpY’Karollel Cpeibl, TUIAHUPOBAHUS MOCTYNKOB U OIICHKH HUX
BO3MOJKHBIX MOCJEACTBUN JIJIsi OKPYKAIOIIEH CPe/Ibl;

e — OCO3HaHUE TJI00ATBHOTO XapaKTepa IKOJIOTUUYECKUX MPOOJIEM U MyTer UX
pelieHus;

e 8) aganTanum K U3MEHSIOUIMMCS YCJOBUAM COLUMAJIBLHOM U NMPHPOIHOM
cpeabl:



- HOTpC6HOCTB BO BSaHMOﬂeﬁCTBHH ITPHU BBIITIOJIHCHUU I/ICCJIGI[OBaHI/Iﬁ u
ITPOCKTOB CI)H3H‘I€CKOI>1 HarpaBJICHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHHAM

ApYTHUX;

e — TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO
JEATEIbHOCTD;

e — TMOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHWI, B TOM YHUCIE
dbopmyIupoBaTh UJEH, MOHATHUS, THUHOTE3bl O (PU3UYECKUX OOBEKTaX U
SBJICHUSIX;

e — oOcCO3HaHHWE Je(UIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B
00JacTH (PU3UKHU;

e — IUIAHUPOBAHHME CBOErO PA3BUTHS B NMPUOOPETEHHWU HOBBIX (PHU3UUECKUX
3HaHUK;

e — CTPEMJICHUE aHAJIM3UPOBAaTh U BBIIBIATH B3aUMOCBS3H IPHUPOABI,
oOuiecTBa U 3KOHOMHMKH, B TOM YHCIIE C HCIOJIb30BaHUEM (PU3NYECKHUX
3HAHM;

e — OIICHKAa CBOUX JACHCTBHM C y4ETOM BIIMSHUS Ha OKPYXKAIOLIYyI Cpeny,

BO3MOYHBIX TNI0OQJIBHBIX MOCIEACTBUM.
METANPEIMETHBIE PE3YJIbTATDI

B pesynprare ocBoeHHsI mporpamMMmbl MO (pU3MKe HAa ypOBHE OCHOBHOTO
oOmero  oOpa3zoBaHus y  oOywaromierocss  OyayT  cOpMHUpPOBaHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKJTIOUAIOIITNE NO3HaBaTeNbHbIC
yHHUBEpCaJdbHbIe Y4YeOHBbIE JCWCTBHUSA, KOMMYHUKATHBHBIC yHHBEpPCAIbHBIC
yueOHbIe ACUCTBUS, PETYJIATUBHbBIC YHUBEPCATbHbBIC YUeOHbIC JCHCTBHS.

ITo3naBaTebLHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble HeﬁCTBHH

Ba3oBble Jiornyeckne AeiicTBU:

e BBUBIIATH M XapaKTE€PU30BaTh CYIIECTBEHHBbIE MPU3HAKK OOBEKTOB
(s1BNIEHUN);

e YCTaHABJIMBATh CYILIECTBEHHBIN MPHU3HAK KIACCH(PUKALIUHU, OCHOBAHUS
JUTst 0000IIEHUs U CPaBHEHUS;

e BBIBIIATh 3aKOHOMEPHOCTH M NPOTUBOPEYMS] B PACCMaTPUBAEMBIX
(dakrax, JaHHBIX W HAONIOACHUSX, OTHOCSIIMXCA K (PU3UUYECKUM
SBJICHUSIM;

e BBIBIIATh PUUYUHHO-CIIEJCTBEHHBIE CBSI3HM MPU U3YUEHUU (PU3HUECKUX
ABJIGHUA W TPOLIECCOB, JENaThb BbIBOJABI C  HCIIOJIb30BAaHUEM
JNEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHHM, BbIIBUTaTh TUIOTE3bI
O B3aUMOCBSI3SIX (PU3NYECKUX BEJIUYMH;

e CaMOCTOSITEJIBHO BbIOMpATh CIOCOO pelieHus y4eOHOH (u3HUecKou
3a/1auM (CpaBHEHUE HECKOJBKUX BAPUAHTOB pELIEHUSs, BEIOOP HamboJsee
MOAXOJSILEr0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJCIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckme 1eiicCTBUS:

e HCIMOJNB30BaTh BOMNPOCHI KaK  HCCJIEAOBATENBCKUI  MHCTPYMEHT
MO3HAHUS;

e TMPOBOJUTH IO CAMOCTOSITEIBHO COCTABIEHHOMY IUIaHY  OIIBIT,
HECJIOXKHBIN (PU3MYECKUN HKCIEPUMEHT, HEOOJIBILIOE HCCIEI0BaHUE
(bU3UYECKOrO SIBJICHUS,

e OLEHMBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HH(POpPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;



CaMOCTOSITeTbHO  (OpPMYyJIUPOBAaTh  OOOOIIEHUS U  BBIBOJBI MO
pe3ynbTaTaM NPOBEAEHHOTO HAOJIIOIEHUS, ONIBITA, UCCIIEI0BAHMS;
MPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3MUECKUX
MPOIIECCOB, a TaKKE BBIIBUTATh MPEINOJI0XKEHUSI 00 UX Pa3BUTUU B
HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Pabora ¢ unpopmaumeii:

NPUMEHSAThH PA3JIMYHbIE METO/bl, MTHCTPYMEHTHI U 3alPOChl IPH MTOUCKE
1 0TOOpe MH(POPMALIMK WIIM JAHHBIX C YYETOM MPEAI0KEHHONU yueOHON
dbuznyeckoii 3a1a4u;

aHAJIM3UPOBATb, CUCTEMATU3UPOBATh u UHTEPHPETUPOBATH
MH(OPMAIUIO Pa3IUYHBIX BUIOB U (POPM IIPEACTABIICHHUS,
CaMOCTOSATENILHO BBIOMPATh ONTUMAJIbHYIO (OPMY MpEACTaBICHUS
uH(pOpMalMM U WUIIOCTPUPOBATh pEIIaeMble 3aJa4d HECI0KHBIMU
CXeMaMH, IuarpaMMamMu, HHOU rpauKoil 1 MX KOMOMHALUSAMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIIBLHBIC y‘leﬁﬂble IleﬁCTBHH:

B X0/ie 00CYX/IeHHs y4eOHOro Marepuaia, pe3yabTaToB J1a00paTOPHBIX
paboOT M MPOEKTOB 3aJ1aBaTh BOIPOCHl MO CYIIECTBY OOCYX AaeMoii
TEMbl M BBICKA3bIBaTh WJIEH, HALEJICHHbIE HA pELIEHUE 3aJaud U
nojJiep>kaHue 0JaroxenareIbHOCTH OOLEHUS;

COIIOCTABIIATh CBOM CYXACHUSA C CYXICHHSIMH JPYTHX yYaCTHUKOB
Jyanora, OOHapyKMBaTh Pa3Myle U CXOJACTBO MO3UIIN;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
NyOJMYHO MPEACTAaBIATh PE3YJbTATHl BBIIOJHEHHOIO (PU3NYECKOTO
OMbITa (3KCIEPUMEHTA, UCCIEOBAHUS, IPOEKTA);

NOHMMAaTh M  HUCIOJIb30BaThb  MPEUMYIIECTBA  KOMAaHJIHOH U
WHIUBUIYAIbHOM pPaOOThl MPU PEIIEHUUM KOHKPETHON (pu3HuecKon
po0JIeMBI;

NPUHUMATh LEIM COBMECTHOM JIEATENIbHOCTH, OpraHU30BbIBATh
JNEUCTBUA N0 €€ JOCTHKEHUIO: paclpeleisaTh poyiH, OoO0CYXIaTbh
MPOIECCHl U PE3yJbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHHS
HECKOJIbKMX JIIOJICH;

BBINIOJIHATH CBOIO 4acTh pabOThI, JOCTUrasi KAUECTBEHHOIO pe3yJibTaTa
[0 CBOEMY HANpAaBIICHUIO U KOOPJIMHHUPYSI CBOU JACUCTBUS C IPYTrUMU
YJIeHaMU KOMAaH/Ibl,

OLICHMBATh KAYECTBO CBOETO BKJIa/Ja B OOIIMU MPOIYKT MO KPUTEPHSIM,
CaMOCTOATEIBHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSL.

PerJIHTI/IBHLIe YHUBEpPCAJIbHLIC yqeﬁﬂble )]EﬁCTBPIH

Camoopranusanus:

BBISIBJISITh  MPOOJIEMBl B KM3HEHHBIX M  Y4EOHBIX CHUTYalMsX,
TpeOYIOIUX JJIs PEIICHHs] PU3NYECKUX 3HAHMI;

OPUEHTUPOBAThCS B PpA3JIMYHBIX MOAXOAAX MPUHATHS PELICHUN
(MHAMBUAYAJIbHOE, MPUHITHE PELICHUS B IPYIIE, NPUHATUE pEeUICHUI
rpynmnoi);

CaMOCTOSATEJILHO COCTAaBJISATh AJITOPUTM pELIeHUs (PU3MYECKOW 3aJ1auu
WIM IUUIaHa HCCIIENOBaHUS C Y4YETOM MMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHpOBaTh MpejjaracMble
BAPUAHTHI PELICHUN;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIL, AMOIUOHAJIbLHBIN UHTE/NJIEKT:



JlaBaTh AJ€KBaTHYIO OLEHKY CHUTyallud W T[pejuaraTh IUlaH €€
U3MEHEHUS;

OOBSACHATh MPUYUHBI JIOCTHOKEHHUS (HEIOCTHIKEHHS) Ppe3yJIbTaToOB
JEeSATENbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTb (B TOM YUCJIE B XO/1 BBIIOIHEHUS
(U3MYECKOr0 MCCIENOBAaHUA WM IPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENICTB, U3MEHUBILUXCS CUTYyallMil, YCTAHOBJIEHHBIX OIIHUOOK,
BO3HUKILNX TPYIHOCTEW;

OLICHMBAaTh COOTBETCTBUE pe3yjbTaTa LIeJId U YCIOBUSAM,;

CTaBUTh Ce€0sl Ha MECTO JpYroro ueloBeKa B XOJA€ CIOpa WIH
JUCKYCCUM Ha HAy4yHYIl0 TEeMy, I[OHMMaTh MOTHUBBI, HAMEpPEHHUS U
JIOTUKY Jpyroro;

NPU3HABATh CBOE MPABO HA OLIMOKY NPH pelIeHUU (PU3MYECKUX 3a/1ay
WIM B YTBEPXKACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JIPYroro.

HPEIMETHBIE PE3YJIBTATDI

K koHny oOyueHus B 7 KJjacce NpeaMETHbIE Pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

UCIIOJI30BaTh MOHATHS: (U3UYECKUE U XUMHUYECKUE SIBJICHUA,
HaO0JII0ICHNE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHUIBI PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUA BeulecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MNPSAMOJUHEHHOE), TPAECKTOpHUS, PaBHOJEHCTBYIOIIAS
cuna, Jedopmanus  (ymnpyras, —IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (U @dy3us, TEIIOBOE JBUKEHUE YaCTHUIL
BEILLIECTBA, PABHOMEPHOE [IBJKEHHE, HEPAaBHOMEPHOE JIBUIKEHHE,
WHEpLMs, B3aUMOJCHUCTBUE TEJN, PABHOBECHE TBEPABIX TEI C
3aKpEIUIEHHOM OCBhIO BpalleHMs, Iepefaya JaBJIEHUs TBEPABIMU
TeJlaMu, >KUJIKOCTSIMHM M Ta3aMu, aTMOc()epHOE [aBlIEHUE, IJIaBaHUE
T€J, NPEBpAICHUs] MEXaHWYECKOM SHEpPruM) MO ONHCAHUID HX
XapaKTepHbIX CBOMCTB M HA OCHOBE OIbBITOB, JAEMOHCTPUPYIOIIHX
JlaHHOE (PU3UUYECKOe SIBJICHUE;

pacno3HaBaTh IMPOSIBICHUE M3YYECHHbIX (PU3MYECKUX SIBJICHUWA B
OKpPYXalollleM MHpE, B TOM 4YHCIe (PU3NYECKUE SIBJICHUS B IPHUPOJE:
PUMEPBI JBUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW U HEKUBOU
NpUpoAe, NEHCTBUE CHIIBI TPEHUS B MNPUPOJEC U TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBJICHUS HA KUBOM OpPraHHU3M, IUIABAHHME PBIO, pbluaru
B TEJ€ YeJOBEKa, MPU 3TOM MEPEBOAMUTH IMPAKTHUECKYIO 3aJady B
y4eOHY10, BBIJICTSATh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKHU) (PU3MUECKUX
SIBJICHUIA;

ONKCHIBATh HW3YYEHHBIE CBOMCTBAa Tell M (PU3MYECKUE SBICHUS,
UCTONB3Ys (U3MYECKUE BEIMYMHBI (Macca, 00BEM, TIJIIOTHOCTH
BEILECTBA, BPEMs, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIA YIPYTOCTH,
CHJIa TSKECTH, BEC Tejla, CHJa TPEHHUs, JaBjeHue (TBEPAOro Tena,
JKUJKOCTH, Tra3a), BBITAJKHUBAIOLIAS CHJIA, MeXaHU4Yeckas paloTa,
MOIITHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI, KOA()PUIMEHT TMOJIE3HOIO
JIEUCTBUSA MEXaHU3MOB, KHHETUYECKAsl M IOTEHLIMAJIbHAS SHEPI U ), PU
ONMHMCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, KX OO0O3HAUEHUS M E€IUHULbBI (PU3NYECKUX BEIUYHUH,



HaXoJuTh (HOPMYJIbl, CBA3BIBAIOLIME JAHHYIO (DU3NYECKYIO BEIMYUHY C
JPYTUMHU BEJIUYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHUCHUMOCTEN
(U3UYECKUX BEJIMYUUH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBICHUS U IMPOLECCHI,
UCIIOJB3Ys MpaBWiIa CIOXKEHUS CUJl (BIOJIb OJHOM MpsiMOil), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumena, IpaBUIO PaBHOBECHS pblyara
(Ob;oka), «30JI0TOE  MPaBWIIO» MEXAHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKON PHEPruu, MPU 3TOM JIaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3alUChIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATH (DU3UYECKUE SIBJIEHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
yyciie M B KOHTEKCT€ CHUTYyallMd MNPaKkTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIBISATb NPUYMHHO-CIEJICTBEHHBIE CBSI3U, CTPOUTH
oOBsicHeHHE U3 1—2 JIOrMYEeCKUX IIaroB ¢ Onopoil Ha 1—2 M3y4eHHBIX
CBOMCTBA  (PU3MYECKUX  SIBICHUH, (QU3MYECKUX  3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemarb pacy€THhIE 3aAauu B 1—2 JIEUCTBHS, HUCIHOJB3YS 3aKOHBI U
dbopmyiibl, cBsi3bIBatolMe (GU3UYECKUE BEJIMUYMHBI: HA OCHOBE aHaJIM3a
YCIOBHSI  3aJa4d  3alUChIBaTh KpPaTKOE YCIOBUE, IIOJICTABIATH
(du3nYecKre BeMYUHBI B (POPMYJIbl M MPOBOJUTH PACUETHI, HAXOIUTh
CIPABOYHbIE JAHHBIE, HEOOXOAUMBIE JUIsl PEIEHUs 3a/ay, OLICHUBATh
PEATMCTUYHOCTh OJYYEHHON (PU3UUECKON BEIIMYMHBI;

pacno3HaBaTh MpPOOJEMbl, KOTOPbIE MOXHO PEMIMTh MpPU MOMOILIU
(U3MYECKUX METOJIOB, B ONHWCAHUM HCCIEOBAaHUS  BBIIEIATH
MPOBEPSIEMOE MPEIIOTI0KEHNE (rumoresy), pas3nuyaTh u
MHTEPHPETUPOBATH MOJYUYEHHBIN pe3yJbTaT, HAXOJAUTh OIIMOKHU B X0JI€
OIIbITA, I€JIaTh BBIBOJBI IO €T0 pe3yJIbTaTaMm;

IPOBOJUTH OIBITI O HAONIOACHHUIO (PU3NYECKHUX SIBICHUN WU
dbu3nyecknux  CBOMCTB  TeI: dbopmyIHpoBaTh  MPOBEPSiIEMbIC
NPEANOIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  IPEAJIOKEHHOIO
000pyI0BaHUs, 3aMUChIBATH XOJ1 ONbITA U (POPMYIUPOBATH BHIBO/IbI;
BBINIOJIHATH TPSMbIE MU3MEPEHUs PACCTOSIHMS, BPEMEHH, MAcChl Tela,
o0béMa, CHUJIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M
nM(ppoBBIX NPUOOPOB, 3aMKUCHIBaTh MOKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (hU3MUECKON BETUUMHBI
OT JPYTOM C UCHOJIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JBMXKYLIEroCs Tela OT BPEMEHHU JBHXKEHMS Teja, CUIIbI
TPEHUS CKOJILKEHHSI OT Beca Tella, KauecTBa 00padOTKH MOBEPXHOCTEHN
T€1 U HE3aBUCUMOCTH CHJbl TPEHMSI OT IUIOIIAIU CONPUKOCHOBEHUS
T€J, CUJIbl YIPYTOCTU OT YAJIMHEHUS NPYKUHBI, BITAJKUBAIOUIEH CUIIbI
OoT 00bEMaA MOTPYKEHHOM YaCTH Teja M OT IUIOTHOCTH KHUIKOCTU, €€
HE3aBUCUMOCTH OT IUIOTHOCTA Te€Ja, OT TIJIYyOMHBI, Ha KOTOPYIO
IIOTPYKEHO TEJ0, YCIOBUN IUIABAHUS TEJI, YCIOBUNA PAaBHOBECHS pblyara
u OJIOKOB), y4acTBOBaThb B IJIJAHUPOBAHUM Y4YE€OHOTO HCCIIEIOBaHUA,
coOupaTh  yCTAaHOBKY W  BBINOJHATH  W3MEPEHHs,  CIEIys
NPEMJIO)KEHHOMY  IJ1aHy, (UKCHPOBAaTh pe3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIUYUH B BUJE MPEAJIOKEHHBIX TAaOIHI] U
rpauKoB, AeaTh BHIBOABI 1O pe3yJbTaTaM UCCIEI0BAHMS;

MPOBOJUTh KOCBEHHbIE U3MEPEHUS (PU3MYECKUX BEIMYUH (IJIOTHOCTh
BEILECTBA JKUJKOCTU W TBEPAOrO TeJa, CUia TPEHUS CKOJIbKEHUS,
JABJICHUE BO3[yXa, BBITAIKMBAIOIIAS CHJIA, JCHCTBYIOIIAas Ha
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NOTPYKEHHOE B KUAKOCTb TEJNO, KOA(DPHUIMEHT MOJIIE3HOr0 AEHCTBUSA
IPOCTBIX MEXAHU3MOB), CJEeAys MNPEJIOKEHHON WHCTPYKUMU: MpU
BBINIOJIHEHUH M3MEPEHUN cOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUMCIISITh 3HAUEHNE UCKOMOW BEJIMYMHBI,

coONoaTh IpaBuia TEXHUKM O€30IacHOCTH Mnpu  padbore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

YKa3bIBaTh MPUHIUIIBI ICUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JTUHAMOMETP, COOOIIAIOIIHNECS COCY/bl, OapoMeTp,
phIYar, TOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHIUIBI JCHCTBUS M3YyYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONUCAaHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOAOIPOBOJA, TUAPABIMYECKUA Tpecce,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, APEOMETP), HCIOJb3YS
3HaHMSI O CBOMCTBaX (PU3MYECKUX SIBICHUHM U HEOOXOAHMbIE
(bu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH TpUMEpHl  (HaXoAWTh HWHOOPMALMIO O MPHUMEpax)
MPAKTUYECKOTO MCIOJb30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOMU
YKU3HM JUIsl 0OecrnieueHns 0e30acHOCTH MPU 00pallleHnuy ¢ pudopaMu
Y TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHMS 310POBbSl U COOJIOICHUS
HOPM JKOJIOTHYECKOTO MOBEIECHMSI B OKPYIKAIOILIEHN CPEIE;
OCYUIECTBJISITh OTOOpP MCTOYHUKOB HHpopMauuun B HHTepHeTe B
COOTBETCTBMM C 33JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCSA 3HAHUM M TYTEM CpaBHEHHUS PA3IMYHBIX HCTOYHUKOB
BBIICNIATh MH(POPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEUYMBOW WIIU
MOKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MpPU  BBINOJHEHUWM YYEOHBIX 3aJaHUl  Hay4dHO-
NOMYJISIPHYIO JINTEPaTypy (PU3MYECKOTro colepKaHHsl, CIPABOYHBIC
Marepuaibl, pecypcbl ceth  MHTepHeT, BIaAeTb NpUEMaMHU
KOHCIIEKTUPOBAaHUS TEKCTa, NMpeoOpa3zoBaHusi MHPOPMALMK U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co3aBaTh COOCTBEHHbIE KpPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(OpMaLUU PU3NYECKOTO COJAEPKAHMS, B
TOM YHCJIE€ MyOJIMYHO [JeNaTh KpaTKUE COOOIIEHHS O pe3yJbTaTax
NPOEKTOB WM YYEOHBIX HCCIEAOBAHWI, MpPH STOM TI'PaMOTHO
UCIIOJIb30BaTh M3YyYEHHBIM MOHATUWHBIA anmapat Kypca (U3UKH,
COINPOBOXK/IaTh BHICTYIUICHHE MPE3EHTALINEH;

IPU BBIIIOJIHEHUHM Y4E€OHBIX MPOEKTOB M MCCIENOBAHUNA paclpenesiTh
00s13aHHOCTH B TpyNI€ B COOTBETCTBUHU C MOCTABJICHHBIMH 3a/ladyaMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHa JACHCTBUM, aJ€KBAaTHO OLICHUBATh
COOCTBEHHBIM BKJAJ B  JIEATEIBbHOCTb TIPYHIbl, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUNTHIBAsi MHEHUE OKPYKAIOIIHX.
KOHIy oOyueHusi B 8 Kjacce IpeIMETHBIE pe3ysibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHSA: Macca M pasMepbl MOJIEKYJ, TEIIOBOE
JBW)KCHUE aTOMOB W MOJIEKYJ, arperarHbleé COCTOSIHMS BEILECTBA,
KpUCTAJUIMYECKHE U aMOP(HBIE TeJa, HACBILIEHHBIN U HEHACBHIIICHHBIN
nmap, BJIQXHOCTb BO3JlyXa, TEMIEpaTypa, BHYTPEHHSS JHEPIUS,
TEIUIOBOM  JIBUraTellb,  JJEMEHTAPHBIA  DJIEKTPUYECKUU  3apsf,
AIEKTPUYECKOE II0JIE, IPOBOJHUKA U JHUDJIEKTPUKH, THOCTOSHHBIN
ANEKTPUYECKUIN TOK, MArHUTHOE TTOJIE;



pasnuyarh SABJIEHUS (TEIJIOBOE PACIIMPEHUE U CXKaTUE, TeIulonepeaaya,
TEIUIOBOE  PaBHOBECHE, CMauyMBaHWE, KalWUISIpHbIE  SBJICHUS,
UCIIapeHue, KOHJIEHCaIus, IJIaBJICHUE, KpHUCTaNIA3a1Ms
(oTBEpAEBaHKE), KUIIEHUE, Temionepenaya (TEIIONPOBOAHOCTb,
KOHBEKIUS, U3JIyUEHHUE), SJIEKTPU3aLMs TeJ, B3aUMOJACHCTBUE 3apsI0OB,
JENUCTBUS ANEKTPHUUECKOTrO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICICTBHE MarHUTOB, JIEHCTBUE MATHUTHOTO IOJISI HA MPOBOAHUK
C TOKOM, DJJEKTPOMAarHUTHas HWHAYKUMSA) MO ONHCAHHMIO HX
XapaKTEpHbIX CBOMCTB M HA OCHOBE OIbBITOB, JAEMOHCTPUPYIOIIHX
JlaHHOE (PU3UUYECKOe SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YUYECHHbIX (PU3UYECKUX SIBJICHUHA B
OKpPYXalollleM MHpE, B TOM 4YHCie (PU3NYECKUE SIBJICHUS B IPHUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KalWJULSIPHBIE SIBJIEHUS B MPUPOJE,
KpUCTalbl B mpupone, uznydeHue CoiHia, 3aMep3aHue BOAOEMOB,
MOpckue Opusbl, oOpa3oBaHHUE pOChI, TyMmaHa, UHEs, CHera,
ANEKTPUYECKUE SABJICHHUS B aTMoc(epe, AJIEKTPUUECTBO KHMBBIX
OpraHMW3MOB, MarHuTHOe Tojie 3emiM, JApeild MOJCoB, POJib
MarHUTHOTO TOJIA JIJISl KU3HHU Ha 3emiie, MOJISIPHOE CHUSHHE, MPU 3TOM
NEPEeBOIUTh  NPAKTUYECKYI0  3aJayy B  y4eOHy,  BBIIEIATH
CYIIIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (DU3UUYECKUX SIBJICHUM;
ONKCHIBATh HW3YYEHHBIE CBOMCTBA Tell M (PU3MYECKUE SIBICHUS,
UCIIONIb3Ysl  (PU3MYECKUE BEIWYUHBI  (TEMIlepaTypa, BHYTPEHHSA
DHEPrus, KOJMYECTBO TEIUIOThI, yJEJIbHAas TEIUIOEMKOCTh BEIECTBA,
yJAelibHas TEeIUloTa IUIABJICHMS, yJeJbHas TEeIuloTa mapooOpa3oBaHUs,
yAelibHas TEeIUIoTa CropaHusl TOIUIMBA, KO3(P(GULUHUEHT TMOJE3HOro
JIEUCTBUSA TEIJIOBOM MalllMHbI, OTHOCUTENbHAs BJIAXHOCTh BO3/yXa,
ANEKTPUYECKUI 3apsll, cuja TOKa, OJJIEKTPUUYECKOE HamNpsHKeHHE,
COMPOTHUBJIEHUE NPOBOJHUKA, YAEIBHOE CONPOTUBIEHUE BELIECTBA,
paboTa ¥ MOIIHOCTh 3JIEKTPUYECKOTO TOKA), IPHU ONMHMCAHUM ITPABUIBHO
TPaKTOBaTh (PU3NYECKUN CMBICI UCHOIb3YEMBIX BEJIMUMH, 0003HAYEHUS
U €IMHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOLINE
JAHHYI0 (DU3MYECKYI0 BEJIMYHMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH
rpayKy M3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBICHUS U IMPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH
CTPOEHHUsI  BELIECTBA, MPUHLMII  CYHNEprHo3ulMH  moned  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH Oma yist
ydacTka 1enu, 3akoH /[xoyns—JIeHua, 3aKkoH COXpaHEeHHs SHEPTUH, PU
TOM J1aBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alUCHIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM 4YHCIIE U B
KOHTEKCT€  CHUTyallud  NPAKTUKOOPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTHh O0BsCHEHUE U3 12
JIOTUYECKHUX IIaroB ¢ onopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PUBHUECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarb pacy€THhIE 3aAa4ud B 2—3 JICUCTBHS, HUCIOJb3yS 3aKOHbI U
dbopmyiibl, cBsi3bIBatole (GU3UYECKUE BEJIUUMHBI: HA OCHOBE aHaJIN3a
YCIIOBHSI 33J1a4Ml 3alKMChIBATh KPATKOE YCIOBHE, BBISIBISTH HEJOCTATOK
JAHHBIX JUIS PEIIeHMs] 3aJlayd, BbIOMpATh 3aKOHbI W  (POpMYJIbI,
HeoOXoauMble JUisl €€ pelieHusi, IPOBOJUTh PACUEThl U CPaBHUBATh



NOJIyYEHHOE 3HAueHHe (PU3MYECKOW BEJIMYMHBI C HM3BECTHBIMU
JTAaHHBIMU;

pacno3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXXHO PEMIMTh MpPU MOMOIIU
(U3HYECKUX METOJIOB, UCIIOJIb3Ysl OMUCAHUE MCCIEI0BAHUS, BBIIEIAThH
IIPOBEPAEMOE MPEINOJIOKEHUE, OLIEHUBATh IPABWIBHOCTh MOPSAKA
MIPOBEICHUSI KCCIIEIOBAHUS, 1€JIaTh BHIBOIBL;

IPOBOJUTH OIBITBI O HAONIOACHUIO (PU3NYECKHUX SIBICHUN WU
(U3MYECKMX CBOWMCTB Te€l (KaOWUIAPHBIE SBJICHUS, 3aBUCUMOCTh
JABJICHUSI BO3/yXa OT €ro o0bEéma, TeMIeparypbl, CKOPOCTH Ipolecca
OCTBIBaHHWS M HArpeBaHMsl NpPH M3IYYEHUU OT LBETa H3IIydarouen
(mormnomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApPEHUsT BOJbBI OT
TEeMIIepaTypbl )KUIKOCTH M IUIOMIAANA €€ MOBEPXHOCTHU, AJIEKTPHU3aLUs
TE€1 W B3aUMOJCHCTBUE AJIEKTPUUYECKUX 3apsA0B, B3aMMOJEHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIM3alisl MATHUTHBIX MOJIEH MOCTOSHHBIX
MarHuTOB, JACMCTBUS MArHUTHOTO TMOJS HA MPOBOJAHUK C TOKOM,
CBOICTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOABUIATENSI OCTOSHHOTO
TOKa): (OpMYJIMPOBaTh MPOBEPSIEMbIC MPEANOI0XKEHUSA, COOUpPaTh
YCTAaHOBKY W3 MPEIJI0KEHHOIO0 000pyAOBaHMs, OMUCHIBATh XOJ OIbITA
1 (OpPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh ~ MPSIMbIE  U3MEPEHUS] TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3[lyXa, CHJIbl TOKA, HANpPsDKEHHS C HUCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB U NATYUKOB (DU3UUYECKUX BEIMYMH, CPABHUBATH
pe3yabTaThl  HU3MEpPEHUM ¢ y4€TOM  3aJlaHHOM  aOCOJIFOTHOM
NOTPEIIHOCTH;

IIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI
OT JpYrol € HCIOJb30BAHUEM IMPSAMBIX H3MEPEHHI (3aBUCHMOCTh
CONPOTHUBJIEHUS] MPOBOAHUKA OT €ro JUIMHBI, IUIOHIAJM IMONEPEUHOIO
CEUYEHMs] U YJIEJTBHOIO CONPOTHUBIICHUS BEIECTBA IMPOBOJHUKA, CHIIBI
TOKa, MAYILIErO0 4Yepe3 IMPOBOJHHUK, OT HANpPsHKEHUS HAa IPOBOJHUKE,
HCCJIEIOBAHUE TIOCJIEA0BATEILHOIO W MapaJUIEIbHOIO COEIUHEHUN
IIPOBOJIHUKOB): IUIAHUPOBATh HUCCIEIOBAaHUE, COOMpPATh YCTAHOBKY W
BBINIOJIHATD U3MEPEHMUS, CIIEAYs NPEI0KEHHOMY IUIaHy, (PUKCUPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BHJIE TaOMUI M TpauKOB,
JIeJ1aTh BBIBOJIBI 10 PE3YJIbTATAM MCCIIEJOBAHUS;

IIPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3NYECKUX BeIWYUH (yleabHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHUBICHHE IMPOBOJHMUKA, paboTa u
MOIIIHOCTb AJIEKTPUUECKOr0 TOKA): IJIAaHUPOBATh M3MEPEHHUSI, COOMPAThH
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs MPEIOKEHHON UHCTPYKLUH,
Y BBIUHCIISATH 3HAYEHHUE BEJINYUHBI;

coONoaTh IpaBuia TEXHUKM O€30lacHOCTH Mnpu  padbore ¢
71a00paTOpHBIM 000PYI0BAHUEM;

XapaKTepu30BaTh MPUHUUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONUCAaHUS (B TOM YHCIIE:
CUCTEMA OTOIUIEHHUS IOMOB, TUTPOMETp, MapoBas TypOUHa, aMIIEPMETP,
BOJIbTMETP, CUETUMK FIEKTPUUECKON 3HEPrUH, IJIEKTPOOCBETUTEIbHbBIC
npuOOPBHI, HarpeBaTEIIbHbIE AIIEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKUE MNPEIOXPAHUTENH, SIEKTPOMATHUT, JIEKTPOABUTATEIb
MOCTOSIHHOTO TOKa), MCHOJb3ysl 3HAHMS O CBOMCTBaX (PU3NYECKHUX
SBJICHUI U HEOOXOANMbBIE (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M M3MEPUTEIbHBIC
npuOOpsl MO CXEMaM M CXEMaTUYHBIM PHUCYHKaM (KUAKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATE]Ib BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl JJIEKTPUUYECKHUX
Hened ¢ INOCIENOBATENbHBIM U MapajuieJIbHBIM — COEIUHEHUEM
AJIEMEHTOB,  pa3iuyas  YCJIOBHble  OOO3HAYEHUS  DIJIEMEHTOB
ANEKTPUYECKUX LETIEH;

NPUBOJIUThL NpUMEPHl  (HAXOAUTh HWHMOpMAIIMIO O TpUMEpax)
MPAKTUYECKOTO UCIOIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOMU
JKU3HU U1 oOecrieueHrs 0e30MacHOCTH Mpu 0OpallleHUH ¢ pudopamMu
U TEXHUYECKUMH YCTPONCTBAMM, COXPAHEHUS 3/I0POBBSI U COOJIOICHUSI
HOPM 3KOJIOTUYECKOT0 MTOBEAECHUS B OKPY’KaAIOILEH CPEE;
OCYIICCTBISITE TOMCK HMH(pOpMaruu (QU3MYCCKOTO COIACPKAHUS B
NHTepHeTe, Ha OCHOBE HMEIOIMIUXCS 3HAHUM M MYTEM CpaBHEHUS
JIOTIOJIHUTENIbHBIX MCTOYHUKOB BBIJICTSATh HMH(OpMAIMIO, KOTOpas
SIBJISIETCSI MPOTUBOPEUMBOM MJTU MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJB30BaTh MPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUM  HAy4HO--
NONYJISIPHYIO JINTEPATYpPy (PUBHUECKOTO COJACPKAHUS, CIPaBOYHBIC
Marepuanbl, pecypchl cetu  MuTepHer, BiadgeTh npuEéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UHPOpMAIUU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIE COOOIICHUS,
00006mass uHPOpMAIMI0O M3 HECKOJbKUX HCTOYHHKOB (PU3MUECKOTO
COJICp>KaHMsl, B TOM 4YHCIE MYyOJMYHO TMPEACTABIATh PE3yJbTaThl
MPOCKTHOW WJIM MCCIIEIOBATEIILCKOM  JIEATEIbHOCTH, TpPU ITOM
rPaMOTHO MCIIOJb30BaTh M3YYEHHBIM TMOHSATUWHBIA anmapar Kypca
(buU3uKH, COMPOBOKIATH BHICTYIJICHUE MPE3CHTAIIUECH;

MPU BBHITIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIIECIOBAHUN (HU3NUYECKUX
IIPOLIECCOB paclpesensiTh 00s3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICAUTH 3a BBIMOJHEHUEM IJIaHA JIEUCTBUI
U KOPPEKTUPOBATh €ro, aJieKBaTHO OILEHUBATh COOCTBEHHBIM BKJIA]l B
JIEATEIIbHOCTD IPYIIIIHI, BBICTPauBATh KOMMYHUKATUBHOE
B3aUMO/ICHCTBUE, IPOSIBIISASE TOTOBHOCTH pa3peniaTh KOHPIUKTHI.

KOHIly 00yuyeHus B 9 KJacce INpeAMETHbIE Pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh MOHATHS: CHUCTEMa OTCuU€ra, MaTepuajbHas TOYKa,
TpaeKkTopHsl, OTHOCUTEIBHOCTD MEXaHUYECKOTrO JIBUKEHUS,
nedopmanus (ynpyras, mjiacTuueckas), TpeHUe, [IEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, HEBECOMOCTh M MEPErpy3Ku, LUEHTP TSHKECTH, aOCOIOTHO
TBEPAOE TENO, LEHTP TSKECTH TBEPJAOTrO Tella, pPaBHOBECHE,
MEXaHUYEeCKUEe KOJeOaHHs] W BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK,
AJIIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JTAJIbHO30PKOCTb,  CIEKTPbl  HMCIYCKaHUS U
NOTJIOIIEeHUs, allb(a, OeTa- U raMMa-u3IydeHHUs, M30TOINbL, sIepHas
HHEPreTUKA;

pasnuyarh SABJICHUS (PABHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHENHOE
JIBUYKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUXKEHUE, CBOOOIHOE
najeHue  TeJl, PAaBHOMEPHOE  JABWKEHHUE 1O  OKPYXHOCTH,
B3aMMOJICUCTBUE  TEJl, PEAKTUBHOE [BHXKEHUE, KOJIeOaTEeIbHOE
JIBIKEHUE (3aTyxalollMe W BBIHYXJCHHbIE KoJieOaHUs), pPE30OHAHC,
BOJIHOBOE  JIBIDKEHHME,  OTpaXEHUE  3BYyKa,  MNPSMOJMHEIHOE
pacnpocTpaHeHUe, OTpPaKEHUE M MPEJOMIIEHHE CBETa, IOJHOE
BHYTPEHHEE OTPaKEHUE CBETA, Pa3joKE€HHUE OEJOro CBeTa B CHEKTP U



CIIOKEHUE CIEKTPAJIbHBIX LBETOB, JIUCIEPCUS CBETa, €CTECTBEHHAs
PaZOaKTUBHOCTb, BO3SHUKHOBEHHUE JMHEHYATOrO CIEKTpa M3ITyYEHHS)
N0 ONHUCAHUIO HUX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YYECHHbIX (PU3MYECKHX SIBJICHUWA B
OKpYy»XaroleM MHupe (B TOM yucie (U3HYECKHE SIBIEHUS B NPHUPOJE:
OPWINBBlL W OTJIMBBI, JBWXKEHUE TIuIaHeT COJIHEYHONM CHUCTEMBI,
PEaKTUBHOE JBW)XEHHE JKUBBIX OpPraHM3MOB, BOCIPHUSTHE 3BYKOB
YKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, ILIYHAMHU, 3XO,
L[BETA TEJ, ONTUYECKUE SIBJICHUSI B MPUPOJE, OMOIOTrMYECKOE IEeHCTBUE
BUJIUMOT'O,  YJIbTPA(QHUOJETOBOTO U PEHTTEHOBCKOI'O  HU3JYyYEHHUH,
€CTECTBEHHBI  paJMOAaKTUBHBIA  (OH,  KOCMUYECKHE  JIy4H,
pPaJMOAaKTUBHOE  W3JIyYEHHE MPUPOJHBIX MHUHEPAJIOB, JIEHCTBUE
pPaJMOAaKTUBHBIX M3JIYyYEHUH Ha OpraHu3M YeJIOBEeKa), MpHU 3TOM
NEPEeBOIUTh  NPAKTUYECKYI0  3aJayy B  y4eOHYl,  BBIIEIATH
CYIIIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (DU3UUYECKUX SIBJICHUM;
ONKCHIBATh HW3YYEHHBIE CBOMCTBA Tell M (PU3MYECKUE SBICHUS,
UCIOJIb3Ysl (PU3NYECKHUE BEIMYUHBI (CPEIIHSAS U MTHOBEHHas CKOPOCTh
TeJa NpyU HEPABHOMEPHOM JIBUJKEHHUH, YCKOPEHHE, IEpEMELIEHUE, MY Th,
yIJ0oBasi CKOpPOCTb, CHJIa TPEHUs, CUja YNPYTOCTH, CHJIA TSDKECTH,
YCKOpPEHHE CBOOOJHOrO MaJeHUsl, BEC Tella, UMITYJbC Tela, UMITYJIbC
CWJIbI, MEXaHHMUYecKas paboTa M MOIIHOCTb, MOTEHIMAIbHAS SHEPrUs
Tena, MOAHSATOrO0 HaJl OBEPXHOCTBIO 3€MJIM, MOTEHUUAJIbHAS YHEPTUs
CKaTOM TMPY>KUHBI, KUHETUYECKas SHEPrus, IOJHas MEXaHHuecKas
DHEpPrus, MEpPHUOJ U YacToTa KoJieOAaHWHM, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKA3aTelb MPEIOMIICHUS
Cpellbl), MpU OIMCAHWU MPABWIBHO TPAKTOBaTh (PU3UYECKHUI CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, OOO3HAUYEHHUS U E€IUHULBI (PU3NYECKHUX
BEJIMYMH, HAXOAUTb (OPMYJbI, CBS3bIBAIOLIME NAHHYIO (DU3UUYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TIpadUKH H3YUYEHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBIEHUS U MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMUPHOI'O TATOTEHUS,
OPUHIUI CYNEPHO3UIUU CUJI, MPUHIUI OTHOCHUTENbHOCTH [amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHbI OTPAXKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHbI COXPAHEHUs 3aps0BOIO M MacCOBOIO
yucell TMpU SAEPHBIX pPEaKUusX, OpPH 3TOM JaBaTh CIOBECHYIO
(GOpMyJIMpPOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTU4yecKoe
BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM 4YHCIIE U B
KOHTEKCT€  CHUTyalluid  IPAKTUKOOPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYUHHO-CJIE/ICTBEHHBIE CBS3H, CTPOUTHh OOBSICHEHHE U3 2—
3 JOrMYecKux IIaroB € ONOPOM Ha 2—3 U3YYEHHBIX CBOMCTBA
(bu3NYECKUX SIBICHUM, PU3NYECKUX 3aKOHOB UJIUM 3aKOHOMEPHOCTEN;
pemiarb pacyéTHble 3adaud (OomMparoIlHecss Ha cucremMy u3 2-3
YpaBHEHUH), MCHOJb3Ys 3aKOHBI M  (OPMYJbl, CBS3bIBAIOIIKE
(¢u3NYecKre BEJIIMYMHBI: HAa OCHOBE aHalW3a YCIOBHS 3aJlauu
3alMChIBATh  KPAaTKOE YCIOBHE, BBIABIATh HEAOCTAIOIIME WU
M30BITOYHBIE JaHHbIC, BHIOMPATH 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUISL pEelIeHMs, MPOBOJUTH PACUETHl M OLICHUBATh PEATUCTUYHOCTD
MOJIyYEHHOT0 3HAaYeHUs (PU3HUYECKOU BEIMYMHBI;



pacno3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO PEMIMTh MpPU MOMOIIU
(U3HYECKUX METOJIOB, UCIIOJIb3Ysl OMUCAHUE MCCIEI0BAHMUS, BBIIEIAThH
IIPOBEPAEMOE MPEIINOJIOKEHUE, OLIEHUBATh IPABWIBHOCTh MOPSAKA
IPOBEJICHUSI MCCIIEIOBAaHUSA, JEJaTh BBIBOJbI, HHTEPIPETHUPOBATH
pe3ynbTaThl HAOIIOAEHHUH U OIBITOB;

IPOBOANUTH OMBITHl 10 HAOMIONEHUIO (PU3NYECKUX SIBICHUN WU
(bu3MYEeCKUX CBOMCTB TeN (M3y4YeHHE BTOPOro 3akoHa HproToHA, 3aKkoHa
COXpaHEHUs! PHEPIHH, 3aBUCUMOCTh NEpHOJAa KOJEOAHUI MPY>KUHHOTO
MasiTHUKa OT MacChl Tpy3a M KECTKOCTH MPY>KUHBI M HE3aBUCUMOCTD OT
aMIUTUTYAbl MaJIbIX KOJeOaHUM, MPSMOJUHEHMHOE pacnpoCTpaHEHUE
CBETa, pa3JoKeHUEe Oenoro cBeTa B CHEKTpP, H3Y4YEHHE CBOMICTB
M300paKEHUS B IJIOCKOM 3€pKalie U CBOMCTB M300pakeHUsl IIpeAMETa B
coOuparolei JuH3€e, HAOII0IEHUE CIUTOIIHBIX U JMHEHYAThIX CIEKTPOB
U3ITYYEHHSI): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 HM30BITOYHOIO
Habopa 0OOpYJIOBaHMS, OMUCHIBATH XOJ OIbITa U €r0 PE3yIbTaThl,
bopMyIHpOBaTH BHIBO/IHI,

OPOBOAWTH TPU HEOOXOJAWMOCTH CEPUI0 TPSIMBIX H3MEPEHHH,
ONpeJeNsisi CpeAHee 3HauYeHHE HU3MepAeMOr BeIUYMHbI ((PoKycHOe
paccrosiHiue coOuparoniell JuH3bI), OOOCHOBBIBATH BBHIOOP crocoba
U3MEpeHHUs (M3MEPUTENLHOTO TPUdopa);

IPOBOJUTh HCCJIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIUMYHMH C
UCTIOJIb30BAaHUEM TPSMBIX U3MEPEHHH (3aBUCHMOCTH IMyTH OT BPEMEHU
[P PAaBHOYCKOPEHHOM JABWXEHUHU 0€3 HayaldbHOW CKOPOCTH, NMEpPHOJa
KOJI€OaHMI MaTeMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIjla OTpakKeHUs! CBETa OT yrija MaJIeHus W yria MpejloMJIeHUs OT yria
NajJieHus): IUIaHUPOBATH MCCIEIOBAHUE, CAMOCTOSITEIbBHO COOMpATh
YCTaHOBKY, (DUKCUPOBATh PE3YJIbTAThl MOJIYYEHHOM 3aBUCUMOCTH
(¢bu3nYeCKUX BEMYMH B BHUJI€ TaONMuUIl U rpadUKoB, JAeiaTh BBIBOJbI MO
pe3ynbTaTaM HCCIIEJOBaHUS;

IPOBOJUTH KOCBEHHBIE W3MEPEHHsS (U3MYECKUX BEIMYUH (CpemHsis
CKOPOCTb M YCKOPCHHE Tela IpH PaBHOYCKOPCHHOM JIBH)XCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHus, )KECTKOCTh MPYKUHbI, KOAP(ULIHEHT
TPEHUSI CKOJBXKEHUS, MEXaHUYecKas padoTa M MOIIHOCTh, 4acTOTa U
NepUoJl KoJeOaHUl MaTEeMaTUYECKOTO0 U MPYKMHHOTO MAasiTHUKOB,
ONTHYECKass Cuja COOMparoIIed JIMH3bL, pPaJUOAKTUBHBIA (OH):
IUIAaHUPOBATh U3MEPEHHUS, COOUPATh KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIMIOJHATh ~ WM3MEpPEHUs, CJleays MPEeAIOKCHHON  HMHCTPYKIIUH,
BBIUMCIISITh 3HAYCHHE BEIUYMHBI W aHAJIW3UPOBATH TOJTYUYCHHBIC
pEe3YyJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

coOoaTh IpaBuia TEXHMKM 0O€30IacHOCTH Mnpu  padbore ¢
71a00paTOpHBIM 000PYI0BAHUEM;

pa3nuyaTb OCHOBHBIE MPU3HAKU H3YYEHHBIX (PU3NYECKUX MOJEINIECH:
MaTepualibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJNO, TOUEUHBI HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJEeJb aTOMa, HYKJIOHHAas
MO/IeJIb AaTOMHOT0 SI/1Pa;

XapaKkTepu30BaTh MPUHIUIBI JCHCTBUS M3YyYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONUCAHUS (B TOM YHCIIE:
CHOUAOMETpP, JATUYUKHU IOJIOKEHHUS, PACCTOSIHUS U YCKOPEHUS, pakKera,
9XO0JO0T, OYKH, MEpPUCKOIN, (oToanmnapar, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKOM, J03UMETpP, Kamepa BuibcoHa), MCHONB3Yyd 3HAHUSA O



CBOMCTBaX (PU3MYECKUX SIBICHUHA M HeoOXoaumble (HU3MUYECKUE

3aKOHOMEPHOCTH,;
UCIIONB30BaTh CXEMbl M  CXEMAaTHYHbIE PHUCYHKH  M3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTENBHBIX npudOpoB "

TEXHOJIOTUYECKHX IMPOLIECCOB MPHU PEIICHUH Y4YEOHO-IPAKTUUECKUX
3aJ1a4y, ONTHYECKUE CXEMBI ISl MOCTPOCHUSI M300PAKEHHUI B TIOCKOM
3epKajie U coOuparoniei IuH3e;

OPUBOAUTH MpUMEpPbl  (HAXOAUTh HWHGOPMALUIO O MpUMEpax)
MPAKTUYECKOTO MCIOJb30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOMU
YKU3HU JUIsl oOecrnieueHrns 0e30acHOCTH MPU 00pallleHruu ¢ pudopaMu
U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHHMS 310POBbSl U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEACHUS B OKPY’KaIOILIEH CpEE;
OCYUIECTBJISITh TMOUCK HH(pOpMaUUU (PU3HUECKOrO COACpXKaHUSA B
WNuTepHeTe, caMOCTOATENbHO (QOpPMYyJIHpYs TOMCKOBBIM  3ampoc,
HaXOJUTh  NYTH  ONPEIEICHUS  JOCTOBEPHOCTU  MOJYYEHHOU
nH(pOpMAIMM Ha OCHOBE HMMEIOLIMXCS 3HAHUM W JIOMOJHUTEIbHBIX
MCTOYHUKOB;

UCIIOJIb30BaTh MpPU  BBHINOJHEHUWH YYEOHBIX 3aJaHUl  Hay4dHO-
NOMYJISIPHYIO JINTEPaTypy (PU3MYECKOro CcolepKaHHsl, CIPABOYHbIC
Marepuaibl, pecypcbl ceth  MHTepHeT, BiIaAeTb NpUEMaMHU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMALMK U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

cO3/1aBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE
uH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHUKOB (PM3HUECKOTO COAEpPKaAHUSA,
myOJIMYHO NPE/ICTABIISATh pE3yNbTAThI MPOEKTHOU WIH
HCCJIEI0BATENBCKON JEATENbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
M3YYEHHBIM TOHATUIHBIA anmapar HM3y4aemMoro pasziena (U3NKU U
CONPOBOXK/JATh BHICTYIUICHUE MPE3EHTAlUEH ¢ Yy4€TOM OCOOEHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoaunuyectBo yacos
Ne HanmenoBanue pasjieiios JIeKTPOHHBIE (HH(PPOBHIE)
KoHTpoJbHbIe IIpakTHyeckue
n/m | ¥ TeM NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI

Pazgen 1.@u3nka v €€ poJsib B IO3HAHUM OKPYKAKIEr0 MUpa

1.1 ®du3mka - HayKa o MpUpoje 2 bubnnoreka LIOK
' y PHpOA https://m.edsoo0.ru/7f416194
butmmoreka [{OK
1.2 DusHrieciHe BemH HibI 2 ! https://m.edsoo.ru/7f416194
13 EcrectBeHHOHAay4YHBIH ) | bubmuotexa [IOK
' METO/ I03HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspnen 2.1lepBoHayanbHbIe CBEeAEHHS 0 CTPOCHHH BelleCTBA
bu6mmoreka [IOK

2.1 Crpoenue semecTsa 1 https:/m.edsoo.ru/7f416194

JIBrxeHue u

2.2 B3aHNMOJEHCTBHE YaCTH 2 1 bubmorexa HOK
) A 1 https://m.edsoo.ru/7f416194
BeIeCcTBa
)3 ArperaTHbl€ COCTOSIHUS 5 bubnnorexa [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no pazaeny 5

Pa3nen 3./IBu:xkeHue U B3auMoeiicTBHE TeJl




but6mmoreka [{JOK

1 M
3 CXAHHHCCKOT ABIDKEHHC 3 https://m.edsoo.ru/7f416194
19 WNuepnus, macca, 4 bu6mmoreka [IOK
' IJTIOTHOCTH https:/m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Buzer cun 14 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21

Pasznea 4./laBi1ieHne TBEPABIX Tel,

JKHAKOCTEH U ra3oB

Hasnenue. [lepenaua

41 JABJICHUS TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMHU, )KUJIKOCTSIMU U https://m.edsoo.ru/7f416194
rasamu
bubnuoreka [JOK
4.2
JaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocheproe nasieHie 6 https://m.edsoo.ru/7f416194
JlelicTBuE KUIKOCTH U Tra3a
4.4 Ha IOTpyKEHHOE B HUX 7 bubmorexa [JOK
' py https://m.edsoo.ru/7f416194
TEJNO
Hroro no pazaeny 21
Pa3nes 5.PaGora u MOIHOCTDH. JHEpPrus
bubnnorexa [IOK
.1 P
> a6oTa 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 bubmorexa [JOK

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




but6mmoreka [{JOK

>3 Mexarieckas oHepri 4 ! https://m.edsoo.ru/7f416194
Nroro no pazaeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
68 12

YACOB I10 [TPOTPAMME




8 KUIACC

HanmenoBanue KoauvecTBo yacoB
Ne JyieKTpoHHbIEe (LU pPOBbLIE)
pa3/ie/ioB U TeM Konrpoabnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
nporpamMmMbl padoTbI padoTbI
Pazgen 1.TensioBble siBjieHUs
11 CrtpoeHue u cBoOMCTBa - bubnmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bub6mmoreka [{OK
1.2 T
CTIOBBIC MPOHECCR 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2.2/ieKTpuyeckne 1 MATHUTHbBIE SIBJICHUS
DIIEKTPUYECKHE 3apsibl.
2.1 3a SI)KFC)HHBIG Tenai 150. 7 1 bubmorera [IOK
' p . https://m.edsoo.ru/7f4181ce
B3aUMOJICCTBUE
)9 [TocTosHHBIM 20 | 7 bubmuorexa [JOK
. IEKTPUUECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M
ATHHTHBIC ABTCHIA 6 ! 1.5 https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnuorexa [JOK
' AHIAYKIASL https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOE Bpems 3




OBUIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

68

14.5




9 KUIIACC

OJICKTPOMAarduTHBIC

HaumenoBanue Kosn4yecTBo 4acoB
Ne JyieKTpoHHbIEe (LU pPOBbLIE)
pa3/ie/ioB U TeM Konrpoabnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
MporpaMMbI padoThI padoThI
Pazgen 1.Mexannyeckue siBJIeHUs
Mexanunueckoe
1.1 BIDKEHHE U CITOCOOBI 10 1 bubmorexa LIOK
' a https://m.edsoo.ru/7f41a4a6
€ro OnmucaHus
Bbu6morexa [JOK
1.2 B i
SAUMOJICHCTBIE T 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.3 3
AKOHRT COXPAHCHIA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pazgen 2.Mexannyeckune KojgeO0aHUs U BOJTHBI
)1 Mexanndeckue 7 3 bu6mmoreka [JOK
' KoJIeOanus https://m.edsoo.ru/7f41a4a6
’ 7 MexaHn4ecKue BOJHBI. g 1 3 bubmuoreka [{OK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3zgen 3.2/iekTpOMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DIEeKTPOMArHuTHOE 6 2 bubmuorexa [JOK
ooJIe 1 https://m.edsoo.ru/7f41ada6




BOJIHBI

Hroro no pazneny 6
Pa3nen 4.CBeToBbIe IBJICEHUS
41 3aKoHBI 6 bubmuorexa [JOK
. pacIpoCcTpaHeHus CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ ONITHYECKHE 6 bub6mmoreka [{OK
' IpUOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6emoro 3 bubmmoreka [IOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3znen 5.KBaHTOBBIE SIBJICHUSA
Hcnyckanue u
5.1 MIOTJIOLIEHUE CBETA 4 bubamorexa LOK
' = https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CTpoeHue aTOMHOTO 6 bubnuoreka [JOK
' saapa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 s
FICPHHIC peariim / https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Paszgea 6.IloBTOpUTENHHO-00001IAO NI MOYJ/Ib

6.1

[ToBTOpEenue n
000011IEHNE
coJiep’KaHus Kypca

9

bu6mmoreka [IOK
https://m.edsoo.ru/7f41ada6




¢buznku 3a 7-9 knacc

Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

27







ITOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC

Ne

~

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThl

IIpakTHYeckue
padoThl

Jdara
U3yYeHHUS

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTe/bHbIE

pecypcebl

®dusuka — HayKa o
npupoze. SBnenus
IPUPOABI

dusznueckue SIBICHUA

duznyuecKkre BeIUYUHbI U
UX U3MEpEeHue

Ypoxk-uccienoBanue
"M3MepeHue TeMIieparypbl
IPY TIOMOIIH KUJAKOCTHOTO
TEPMOMETpA U JIaT4YHKa
TeMnepaTypbl"”

MeToabl Hay4YHOTO
no3Hanus. Onucanue
(bu3nUecKux SBICHHUN C
IIOMOILBIO MOJEIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccaenoBanue
"IIpoBepka IruIoTe3sl:
JAJIbHOCTh MOJIETA [IApUKa,




MyIIIEHHOTO
TOPU30HTAIBHO, TEM
OoubllIe, YeM OOJIbIIE
BbICOTA ITycKa"

CrpoeHue BeniecTsa.
ONbBITEI, JOKA3bIBAIOIIME

bu6mmoreka [JOK

! IHUCKPETHOE CTPOCHUE https://m.edsoo.ru/ff09fe0a
BEIIECTBA

2 JIBI>KeHUEe YacTHI] bubnunorexa [JOK
BEIECTBA https://m.edsoo.ru/ff0a013e
VYpok-uccnenopanue
«OnBITH IO HAOTIOICHUIO

? TEIJIOBOTO PACIIUPEHUS
razoB»

10 ArperarHble COCTOSIHUSA
BEILECTBA
Oco0eHHOCTH arperaTHbix
COCTOSIHUM BOJIBI.

1 O600611eHne 1o pa3zaeny bubmuorexa [JOK
«IlepBoHauanbHbIe https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU
BEILIECTBA»

MexaHnuyeckoe ABUKEHUE.
12 PaBHOMEpHOE M brbmmorexa [TOK
https://m.edsoo.ru/ff0a05¢c6
HEPaBHOMEPHOE JIBUKEHUE
13 Cxopoctb. Eannutibt bubmuorexa [JOK




CKOpOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nmytu u BpemMeHH bubnuorexa [IOK
JBWKEHUSA https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — mepa bubnuoreka [IOK
HHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
[1noTHOCTH BemiecTBa.
16 Pacuer maccel u 00bema bubmmorexa [JOK
https://m.edsoo.ru/ff0a0fee
TeJa Mo ero MIOTHOCTH
JlaGopaTopHas pabora
17 «Onpenenenre MIOTHOCTH
TBEP/IOTO Telay
18 Pemenue 3a1a4 1mo Teme bu6mmoreka [JOK
"I[InoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuia Kak XapaKkTepuUCTHKa
19 B3aumoeicTeus Ten. Cuia
ynpyroctu. 3akoH ['yka
JlaGopartopHas pabota
«3y4yeHue 3aBUCUMOCTH
20 | pacTsKeHUs
(medopmann) mpy>KUHBI
OT IPWJIOKEHHOU CUIIBDY
)1 SBnenue Tarorenus. Cuna
TSKECTU
22 CBsi3b MEXly CHIION bu6mmoreka [JOK

TSKECTH M Maccoi Tena.
Bec Tena. Pemenue 3agau

https://m.edsoo.ru/ff0al778




no teMme "Cuia Tsxkect"

Cuna TsKeCcTH Ha JpyTrux

Bbu6mmorexa [JOK

23 mnaderax. Ousnueckue
https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKHU TJIAHET

4 Nsmepenue cui. bubnuorexa [IOK
Junamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK

25 Bec Tema. HeBecomocThb

https://m.edsoo.ru/ff0al778
CnoxxeHue IByX Cul,

5 | HANPABICHHBIX 110 OJTHOM bubnuorexa [IOK
MPSMOM. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHUIT

7 Pemenne 3amad mo teme
"PaBHOelicTBYIOIIASA CHUT"

Cuita TpeHus U €€ BUBI. BuG OK
HOIHOTEKA
28 Tpenue B npupoje u 1
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlabopaTopHas pabota
«/3yueHne 3aBUCUMOCTH
CHJIBI TPCHUS CKOJTBKCHUS Eub 1OK
HOJIHMOTEKA
29 OT CWJIbI JaBJICHUA U
https://m.edsoo.ru/ff0alcc8
XapakTepa
CONPUKACAIOIIMNXCS
MMOBEPXHOCTEI
30 Pemrenune 3ama4d Ha

ornpesiesieHue




PaBHOJACHCTBYIOIIEH CHJITBI

31

Pemienue 3ajay 1o remMam:
«Bec Temay,
«I'padmaeckoe
HU300pakeHHE CHI»,
«Cump,
«PaBHOAECHCTBYIOIIAS CHIDY

bubmuoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas pabota mo
TeMaM: «MexaHH4IeCKoe
IBIKEHHEY», «Macca,
IUIOTHOCTRY, «Bec Temay,
«I'padpuueckoe
H300paxKeHue Cuim,
«CHIIBI»

33

JaBnenue. CriocoObl
YMCHBIICHUSA U
YBCIIUMUYCHUA NABJICHUA

bubmuoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBreHue rasa.
3aBUCHMOCTD JIaBJICHUS
rasa ot o0béma,
TeMIIepaTyphl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

35

[lepenaua naBnenus
TBEPIBIMH TEJIAMH,
JKHJKOCTSIMM U ra3aMH.
3akoH Ilackans

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

JlaBiaeHne B )XUAKOCTH 1
rase, BbI3BaHHOE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2718




)ICfICTBI/I@M CHIJIBI TSXKCCTHU

Pemmenue 3agay mo reme

37 «JlaBieHUE B KUJKOCTH U bubmoreia HOK
A https://m.edsoo.ru/ff0a2826
raze. 3axkou ITackamsy
Bbu6mmorexa [JOK
38 Coo0
OODIHAIOIIHMECA COCY BT https://m.edsoo.ru/ff0a2970
39 I'mapasnuueckuii mpecc bubmmorexa LHOK
P P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopiHeBoi
JKUJIKOCTHBIN Hacoc
Atmocdepa 3emnu u
41 - bubmuoreka [JOK
p https://m.edsoo.ru/ff0a2b5a
CYILIECTBOBaHUS
4 Bec Bo3nyxa. bubnuoreka [IOK
ATMmocdepHoe naBieHue https://m.edsoo.ru/ff0a2bSa
N3mepenue atmochepHoro
43 aBiieHus1. OmbpIT Bubmorexa IOK
. ) https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCHUMOCTE
44 aTMOC(epHOTO JTaBJICHUS bubnuorexa [JOK
OT BBICOTBI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mops
bapomerp-aneponn.
45 ATiaocq)f Hoep aBJICHUE bubmmorexa HOK
P A https://m.edsoo.ru/ff0a2fc4
Ha pa3IUYHBIX BBICOTAX
46 Pemtenue 3amau no reme "




ATtMmocdepHoe naBieHue"

47

JlelicTBuE MKUJIKOCTH U Tra3a
Ha NOTPYKEHHOE B HUX
TEN0. ApXUMenoBa cuiia

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a3276

48

JlaGoparopHas paboTa
«Onpenenenune
BBITATKHUBAIOIICH CHUJIBI,
JIEACTBYIOLLEH HA TEJIIO,
MOTPYKEHHOE B
KHIKOCTBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a33fc

49

JlaGopartopHas paboTa 1o
teMe «McenenoBanue
3aBHCUMOCTH Beca Tela B
BOJIE OT 00BbEMA
MOTPY>KEHHOHN B JKUIKOCTh
94acTH TeJa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHast pabota
"KoHcTpynpoBaHue
apeoMeTpa Win
KOHCTPYUPOBAHHE JIOJKH U
OIpeieIIeHuE €€
rpy3onogbéMHOCTH"

52

Pemenue 3agau no remam:
«I1naBanue cynos.
Bo3znyxoruiaBanuey,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654




«JlaBneHue TBEpABIX TET,
JKHIKOCTEN U Ta30By

53

Konrpomnsnas padora no
TeMe «/laBieHue TBEpAbIX
TeJ, JKUJIKOCTEH U ra30B»

54

Mexanuyeckas pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

Mormnocts. EquHunst
MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypoxk-uccienoBanue
"Pacuér monrHoCTH,
pa3BUBAaEMOM IIPU MOIBEME
110 JiecTHuIe"

57

[IpocThie MeXaHU3MBI.
Prruar. PaBHOBEeCcHe cuit Ha
pbluare

58

Poruaru B TexHuke, ObITY U
npupoje. Jlabopartopnas
pabora «MccnenoBanue
YCIIOBHM paBHOBECHS
pbIyara

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3agay mo reme
«YCI0BUS paBHOBECHS
pbryara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koadduument moneznoro
JNEUCTBUS MEXaHU3Ma.

0.5




JlabopaTopHas pabota
«3mepenne KIIJI
HaKJIOHHOM TUIOCKOCTH»

61

Pemmenue 3agad mo reMme
"Pabora, momuocTb, KIT/]

"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuueckasi JHEPTHSL.
Kunernueckasd u
MOTEHILAIbHAs YHEPT UL

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKoH COXpaHCHHA
MEXaHUYECKOM OHCPTHUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEPUMEHT 11O
TeEMeE
"DKCIIEpUMEHTAIBHOE
ONpeIeICHNE U3MEHECHUS
KHUHETHYECKON 1
MOTEHIMATBHON YHEPTUHN
MIPU CKAaThIBAaHUU TeJa MO
HaKJIOHHOM ITNIOCKOCTH"

65

Kontponbnas padota mo
teMme «Pabora u
MOIIHOCTb. DHEPTHsD»

66

PesepsHblit ypok. Pabota ¢
TEKCTaMH 10 TEME
"MexaHndecKoe
nBIKeHNne"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0adee6

67

PesepsHblit ypok. Pabota ¢
TEKCTaMU I10 TEMC

bu6mmoreka [IOK




"JlaBneHue TBEPABIX TEll,
XKUAKOCTEN U razoB"

https://m.edsoo.ru/ff0a4fte

PesepBHrIit ypok. Pabora ¢
TEKCTaMH TI0 TeMe

68 "Pabora. MOIIHOCTE. 1
Oueprus"
OBIIEE KOJIMYECTBO
68 12

YACOB 110 ITPOTPAMME




8 KUIACC

Ne KosmuecTBo yacos
JIeKTPOHHbIE
Jdara nudgposbie
n | Tema ypoka KounTtposbHbie IIpakTu4yeckue
Bcero H3ydeHust o0pa3oBaTejbHbIE
/ pPadoThI padoThI
pecypcsbl
n
OCHOBHBIE TIOJIOKCHUS
1 MOJIEKYJIIPHO- ) bubnuorexa [JOK
KMHETHYECKOW TEOPHH U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOJITBEPKICHUS
) Macca u pazmep aTOMOB U )
MOJIEKYI
Mopenu TBEpIOTO,
3 Oro U ra3o00pa3Horo 1 bubmiorexa LIOK
YKHUJIKOTO U T HOT
. P https://m.edsoo.ru/ff0a540e
COCTOSIHMI1 BEILIECTBA
OOBbsicHEeHHE CBOUCTB
TBEPAOrO, JKUIKOTO U
4 ra3o000pa3HOro COCTOSTHUM 1
BELIECTBA HA OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUHU
5 Kpucrannnueckue n ! bubmunoreka [IOK
amopQHbIe Tena https://m.edsoo.ru/ff0a5800
6 CmauyuBaHuE U 1 bu6mmoreka [IOK

KalUUISIPHOCT.
IToBepxHOCTHOE

https://m.edsoo.ru/ff0a5530




HaTSAXKCHUC

TemnoBoe pacmvpeHue u

bubnmoreka [JOK

7 coKaTue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b

2 TEMIIepaTyphl CO
CKOPOCTBIO TEIIOBOT'O
JIBOKCHUS YaCTHI]

BuyTpennsis aHeprusi.
9 ancl(j)6bl I/ISMCH:HI/ISI bubmorera [JOK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEpruun
10 Bunap! Temonepenayun bubmorera [JOK
g e https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHIHs
"IIpakTrueckoe

1 HCTI0JIb30BAHUE TETUIOBBIX butmmoreka [JOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHayioB B LEJIAX
sHeprocoepexxeHus"

12 KonuyecTBO TEIIOTHL. bubnuotexa [[OK
YaenwHas TEIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEeHUE TEIIOBOTO

13 Oananca. TermmooOmeH u bubmmorexa OK

’ https://m.edsoo.ru/ff0a7088
TEIUIOBOE PAaBHOBECHE
14 JlaGopaTopHas pabota butmmoreka [JOK

"HccnemoBanue SIBIIEHUAS
TerI000MeHa Mpu

https://m.edsoo.ru/ff0a6a98




CMENTUBAHUHN XOJIO0IHOU 1
ropsiueit Bozs"

Pacuer xonnuuecTBa
TEIIOThI, HEOOXOJUMOTO

15 JUIS HATPEBAHUS TEJa U
BBIJICIISIEMOTO UM TIPH
OXJIQXKIEHUU
JlaGoparopHasa pabora
16 "Ono I:: CJIiHI/IC : eJILHOM Bubmorexa OK
ped A " https://m.edsoo.ru/ff0a6bb0
TEILIOEMKOCTH BEII[ECTBA
DHeprus TOIUIMBA.
17 VY nennHas TeIioTa Brbmorexa IJOK
A https://m.edsoo.ru/ff0a7b5a
CropaHus
IImaBienue u
OTBEpPIEBAHUE
18 K Hcliammqecxﬂx TEN Bubmiorexa IJOK
p ' https://m.edsoo.ru/ff0a71d2
VY nennHas TEIioTa
[UIABJICHUS
JlaGopaTopHas pabota
19 "Onpenenenne yaeabHON bubmorexa [IOK
el a " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IUIABJIEHUS JIb/a
20 [TapooOpa3zoBanue u bubnnorexa [JOK
KoHJIeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c¢
21 Kunenwue. Y nenpras bu6mmoreka [IOK

TEIUI0Ta MapooOpa30BaHUS
¥ KOHJICHCAITHH.
3aBUCHUMOCTh TEMIIEPATypPhl

https://m.edsoo.ru/ff0a786¢




KHUIICHHS OT aTMOC(HEpPHOTO
TTABJICHUS

22

BnaxnocTs Bo3ayXa.
JlabopaTtopHas pabota
"Onpenenenue
OTHOCUTEIBbHOW BIAXKHOCTH
BO3IYyXa"

bubmnorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha
onpeJieJIeHUE BIaXKHOCTH
BO3/lyXa

24

[TpuHIMTB pabOTHI
TETIOBBIX JBUTATENCH.
[TapoBas TypOuHa.
JIBuratens BHYTPEHHETO
CTOpaHUs

25

KIIJ] TemoBoro
nsuratens. TemnoBbie
JIBUTATENH U 3aIUTa
OKpYXKaroIle cpeabl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7¢7c

26

3akoH COXPAHCHUA U
MMpCBpalICHUA O HCPIUuU B
TCIUIOBBIX IpoHeccax

27

IToaroroska k
KOHTPOJIbHOI paboTe 1o
TeMe "TemnoBble IBICHUA.
N3MeHeHune arperaTHbix
COCTOSIHUH BerecTBa"

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




28

KonTponbnas pabota no
TeMe "TemnoBbIe SIBICHUS.
N3MeHeHune arperaTHbix
COCTOSIHUM BemecTna'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onekrpusarus Ten. [[Ba
poJia SIEKTPUIECKUX
3apsiI0B

30

Ypok-uccnenoBanue
"DreKkTpU3aIus el
WHIYKIUEN U IIPU
COTPUKOCHOBEHHH"

31

BzaumonaelictBue
3apsUKEHHBIX Tell. 3aKOH
Kynona

bubnuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUECKOE T0JIE.
HampsixeHHOCTD
AIIEKTPUUECKOTO MOJIS.
[IpuHuMn cynepno3uimumn
AIEKTPUUYECKHUX TOJIEN

but6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocwurenu snextpuueckux
3apsioB. DJIEMEHTapHbBIN
3apsna. CtpoeHue atoma

34

[IpoBOgHUKY 1
JIAATICKTPUKA. 3aKOH
COXpaHECHUS
3JIEKTPUYECKOTO 3apsiaa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6




Penrenue 3amaud Ha

35 MpUMEHEHUE CBONCTB bubmorexa HOK
P https://m.edsoo.ru/ff0a90cc
3JIEKTPUYECKUX 3apsA0B
DIIEKTPUUECKHI TOK,
YCJIOBHSI €TO
36 CYIICCTBOBAHUS bubmorexa HOK
yu ’ https://m.edsoo.ru/ff0a95a4
HcTounuku
AJIEKTPUIECKOTO TOKA
37 JleficTBHS 2IIEKTPUIECKOTO bubnumoreka [IOK
TOKa https://m.edsoo.ru/ff0a96b2
VYpok-uccnenopanue
"JleticTBue
38 | D2IEKTpPUUYECKOTrOo MO Ha 1
MIPOBOJIHUKH U
JTUDJIEKTPUKA"
DJIEKTPUYECKUHN TOK B
39 MeTaJIax, >KUAKOCTSIX U bubmmorexa [IOK
> A https://m.edsoo.ru/ff0a9838
razax
40 DJeKTpUYecKas 1emnb U €€
COCTaBHBIE YaCTU
Cuna Toka. JlabopatopHas
pabora "H3mepenue u bubnuorexa [JOK
41 0.5
PETYJIIUPOBAHUE CUIIBI https://m.edsoo.ru/ff0a8bd6
TOKa"
42 DIeKTpUYECKOe 0.5 bub6mmoreka [{OK

HanpspkeHue. BonsTmerp.
JlabopaTopHast pabota

https://m.edsoo.ru/ff0a9%¢e14




"U3mepenue u
peryirpoBaHue
HanpsokeHus"

43

CormnpoTuBieHne
IIPOBOJIHUKA. Y IEJIbHOE
COINPOTHBIICHUE BEIIECTBA

bubmnorexa [IOK
https://m.edsoo.ru/ff0aa738

44

JlaboparopHast paboTa
"3aBUCUMOCTH
IIEKTPUIECKOTO
COTPOTUBIICHUS
MIPOBOJIHHUKA OT €T0 JIJTHHEI,
TUTOIIA T TIOTIEPEYHOTO
cedeHus u matepuana”

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCHUMOCTb CHJIbI TOKA OT
HanpsbkeHus. 3akoH Oma
JUISL y4acTKa Lenu

bu6nuoreka [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaGoparopHas paboTa
"UccneqoBanue
3aBUCUMOCTH CHJIBI TOKA,
UAYLIETO Yepe3 pe3ncTop,
OT COIIPOTHBIICHHS
pe3rcTopa M HapsHKeHUS
Ha pe3ucrope”

bubnuoreka [JOK
https://m.edsoo.ru/ff0aa04e

47

[TocnenoBarenbHOE U
NapajuIeIbHOE COEAUHEHUS
MIPOBOJHUKOB

48

JlaboparopHas paboTa

bubmmoreka [JOK




"[IpoBepka mpaBuia
CJI0’KEHUS HAIIPSKEHUH
IIPH MTOCJIE0BATEIBHOM
COEIMHEHUH JIBYX
pe3ucTopoB”

https://m.edsoo.ru/ff0aaas58

JlaGopaTopHas pabota
"[IpoBepka mpaBuia AJis

Bbubnuoreka [JOK

49 c OKa
FITH] TOXA TIpH https://m.edsoo.ru/ff0aadle
napauieIbHOM
COEJIMHEHHUH PEe3UCTOPOB"
Pewenne 3anay Ha
npuMeHeHue 3akoHa Oma bubmmoreka [IOK
50
JUTA pa3JInIHOTO https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS IIPOBO/IHUKOB
PaboTa 1 MOIITHOCTB
51 AIIEKTPUYECKOTO TOKA bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
3akoH J[>xoynsa-Jlenna
JlaboparopHas paboTa
5) "Onpexnenenue padoThl U bubmunoreka IIOK
MOIIHOCTH DJIEKTPUIECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
ONEeKTpUUECKHE LIENH U
OTpeOnTETN
53 AIIEKTPUYECKON IHEPTUU B bubmmorexa [IOK
P p https://m.edsoo.ru/ff0ab660
osITy. KopoTkoe
3aMbBIKaHUE
54 IToaroroBka k bubmmoreka [JOK




KOHTPOJIbHOI paboTe 1o
TeMe "DIeKTpUIeCcKre
3apsiibl. 3apsiAKEHHbIE Tela
Y WX B3aUMO/JICUCTBUA.
[TocTosiHHBIN
3NIEKTPUYECKUNA TOK"

https://m.edsoo.ru/ff0abd2¢

KonTponbhas padbora no
TeMme "DNeKTpuIecKue

55 3apsibl. 3apsHKEHHBIC Tela bubnuorexa [JOK
U UX B3aUMOJIEUCTBUS. https://m.edsoo.ru/ff0abea8
ITocTostHHEIN
AJIEKTPUYECKUNA TOK"
56 ITocTosIHHBIE MATHUTEI, UX
B3aUMOJICUCTBUE
Ypok-uccienoBanue
57 "N3yuenue mojeun 1 bubmorexa HOK
Y " https://m.edsoo.ru/ff0ac3d0
IIOCTOSIHHBIX MAarHUTOB
MarnutHoe moe.
MaruauTHO€ 10Jie 3eMJId U bubnuorexa [[OK
58
€ro 3HAYCHUE JIs JKU3HU https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneIT Opcrena.
MarHuTtHoe 1noJjie
59 3JIEKTPUYECKOT'O TOKA bubmorexa IOK
p https://m.edsoo.ru/ff0ac1d2
MarnuTHO€ noJjie KaTyIKu
C TOKOM
60 | IIpumenenue 0.5 bu6nuoreka [IOK




AJIEKTPOMAarHUTOB B
texHuke. JlabopaTopHas
pabora "Uzyuenue
NEUCTBUSI MAarHUTHOT'O
T0JISI Ha MPOBOJTHHK C
TOKOM"

https://m.edsoo.ru/ff0ac74a

61

DIEeKTPOABUTATEID
MOCTOSTHHOTO TOKA.
Hcnonb3oBanue
3JIEKTPOJIBUTATEINICH B
TEXHHUYECKUX YCTPOHCTBAX
U Ha TPaHCIOPTE.
JlaGopaTopHas pabota
"KonctpyupoBanue u
n3ydeHue paboThl
31eKTpoaBurarens"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel Papajnes. 3aKoH
3JIEKTPOMATrHUTHOMN
uHaykiuu. [Ipasuno Jlenma

63

DneKTporeHepaTop.
Crnioco0sl nosty4eHus
3JIEKTPUYECKON SHEPTUH.
DNIEeKTPOCTAHIUHU Ha
BO300HOBIISIEMBIX
HNCTOYHHKAX SHCPIrun

64

IloaroroBka k
KOHTPOJIbHOH paboTe 1o




TeMe "DIEeKTpUYECKHE U
MArHUTHBIE SIBJICHUS"

65

Konrtponsnas padora no
Teme "DIeKTpruuecKue u
MarHuTHbIC sIBJICHUS"

bubnunoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHrlit ypok. Pabota ¢
TEKCTaMH 10 TeMe
"TemnoBsie ABICHUS"

bubnmorexa [JOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHbIii ypok. Pabora ¢
TEKCTaMH 10 TeMeE
"ITocTostHHBIM
AIIEKTPUYECKU TOK"

butmmoreka [JOK
https://m.edsoo.ru/ff0acdc6d

68

PesepBHylit ypok. Pabota ¢
TEKCTaMU 110 TeMe
"MarHuTHbI€ sIBJIEHUS"

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

68

14.5




9 KUIIACC

N KoJsun4yecTBo 4acoB DJIeKTPOHHBIE
[
Mara uudposbie
n/ Tema ypoxka KonTpoJbubie IIpakTHyeckue
Bcero U3y4eHust o0pa3oBaTejbHbIE
I padoThI padoThI
pecypcbl
1 MexaHu4yeckoe TBUKEHHE. {
MarepuanbHasi TOUKa
Cucrema orcuera. bubmmoreka [{OK
2 OTHOCHUTENIBHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JBUKEHUS 4
but6mmoreka [JOK
PaBHOMEpHOE
3 . 1 https://m.edsoo.ru/ff0ad19
NPSIMOJIMHEMHOE JIBUYKEHUE A
HepasnomepHoe
4 IIPSIMOJIMHEWHOE IBUYKEHUE. i
Cpenusiss 1 MTHOBEHHAs
CKOPOCTh
HpﬂMOJ‘H/IHCﬁHOG Buoamnorexa LHOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JIBMOKEHHUE. Y CKOPCHUE 4
CKopoCTh PSMOJIMHEHUHOTO
6 PaBHOYCKOPEHHOTO 1
neuxenus. ['padux
CKOpPOCTH
7 JlaboparopHas paboTa 1 1 bub6nuoreka [IOK




"OnpeneneHne yCKOPEHUst
TeJa MpU PaBHOYCKOPEHHOM
JBUKEHHUHU 10 HAKIIOHHON
miockocTu"

https://m.edsoo.ru/ff0adbl
8

CB00OIHOE TaICHUE TEIL.

I'yka

8
Omneritel [Nanmtes
PaBHOMEpHOE ABMXKEHUE 11O
oKpy>kHOCTH. [lepron u bubnmnorexa [JOK
9 yacToTa OOpalieHUs.. https://m.edsoo.ru/ff0ael7
JluneitHast U yriioBast 6
CKOPOCTH
10 IlentpocTpemurensHoe
YCKOpEHHUE
. but6mmoreka [JOK
e 3aKkoH HproToHA.
11 pBEIM 1 HbIOTOR https://m.edsoo.ru/ff0ae61
Bexkrop cuiibl )
Bropoii 3akon HeroToHa. bubmmorexa HOK
12 . https://m.edsoo.ru/ff0ac72
PaBHOelicTBYIOIIASA crTa .
. bubmmoreka [JOK
Tperuii 3akoH HeroToHa.
13 P https://m.edsoo.ru/ff0ae98
Cyniepno3unus cui 5
Pemenue 3amaq Ha bubnmoreka [IOK
14 MIPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0acb6
HrroToHa «
15 Cuna ynpyroctu. 3akoH bubmuorexa [JOK

https://m.edsoo.ru/ff0aeca




o

Pemmenue 3a1ay mo reme

16
«Cuna ynpyroctm»
JlabopaTtopHas pabota bu6muoteka [HOK
17 «OmnpeneneHue )KeCTKOCTH https://m.edsoo.ru/ff0ace2
IPYKHUHBD» 8
bubnuoreka [JOK
18 Cuia TpeHus https://m.edsoo.ru/ff0af73
8
but6mmoreka [JOK
Pemenue 3anay no Teme
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» p
JlabopaTopHas pabota
" but6mmoreka [JOK
Omnpenenenue
20 https://m.edsoo.ru/ff0af8b
KOX(pUITUEHTA TPSHUS .
CKOJIbXKEHUs" -
Pemenue 3agau no reme bubmuoteka [[OK
21 "3akonsl Hetorona. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna tpeHus" e
Cuna TsKeCTH M 3aKOH
but6mmoreka [{OK
BCEMHUPHOTO TATOTEHUS.
22 https://m.edsoo.ru/ff0af04
YckopeHnue cBOOOIHOTO 4
MaJcHUS h
23 VYpoxk-koHpepeHus

" JIBM>KE€HUE TETT BOKPYT
TPaBUTALMOHHOTO [IEHTPA
(ConnHeuHas cuctema).




lanmaktuku"

Pemmenue 3agay mo reme

24 "Cuiia TSKeCTH U 3aKOH bubmmorexa LIOK
" https://m.edsoo.ru/ff0af5f8
BCEMHPHOTO TATOTCHHS
IlepBas kocmuueckas bu6muoteka [IOK
25 ckopoctb. HeBecomocTs u https://m.edsoo.ru/ff0af33
neperpy3Ku c
PaBHOBeCHE MaTepuabHON
TOYKHU. AOCOIOTHO TBEPIAOE bubnuoteka [{OK
26 Teno. PaBHoBecue TBEPIOro https://m.edsoo.ru/ff0afe3
Teja C 3aKPEeIIEHHON OChIO 6
BpalIeHUs
7 MowmenT cuisl. LlenTp
TSKECTU
Pemenue 3agau mo teme bu6mmoreka [{OK
28 "MomenT cuibl. LlenTp https://m.edsoo.ru/ff0b02b
TSOKECTH" 4
[ToaroroBka Kk KOHTPOJIBHOMN
AGOTE L0 TeMe bubmmoreka [JOK
29 %,) https://m.edsoo.ru/ff0b040
MexaHndeckoe JBHKEHUE. ]
Bsaumoneiictue ten" h
KonTponbhas padbota no
teMe "MexaHuueckoe bubmorexa [IOK
30 . https://m.edsoo.ru/ff0b06e
nBIDKeHue. BzaumonencTeue o
Ten" -
31 Nmnynec Tena. UMiryase bu6mmoreka [IOK




CWJIBL. 3aKOH COXPaHEHUs
MMITyJIbCA. YTPYroe u
HEYIIPYTroe B3aUMOJICHCTBUE

https://m.edsoo.ru/ffOb07f
a

Pemmenue 3agay mo reme

but6mmoreka [JOK

32 "3aKOH coXpaHEHHUs https://m.edsoo.ru/ff0b096
UMITyJibca" c
Ypoxk-koHpepenuus
33 "PeakTuBHOE ABUKEHUE B
IpUpoJIe U TEXHUKE"
Mexanunueckasi paboTa u bubmmorera [IOK
34 https://m.edsoo.ru/ff0b0ag
MOIIIHOCTh
4
but6mmoreka [JOK
Pabora cuiibl TSXKECTH, CUIIBI
35 https://m.edsoo.ru/ff0b0db
YOPYTOCTU U CUJIBI TPEHUS %
JlaboparopHast paboTa
«Ompenenenue padOThI CHUITBI
36 TPEHUS IPU PAaBHOMEPHOM
JBUKEHUU Teja 1Mo
TOPU30HTAIBHOU
MTOBEPXHOCTUY
17 CBsi3b DHEprUH U PadOTHI.
[TorenumanbHas sHEPrus
Kunernueckas sueprusi. bubnuotexa [JOK
38 Teopema 0 KWUHETHYECKOM https://m.edsoo.ru/ff0b0c3
SHCPTUH 2
39 3aKOH COXpaHEHUs YHEPTUH




B ME€XaHUKE

JlabopaTopHas pabota bu6muoteka [HOK
40 «M3yueHue 3aKoHa https://m.edsoo.ru/ffOb12f
COXPaHCHUS YHEPTUN e
bubnuoreka [JOK
KonebarenbHoe ABIKEHUE U
41 https://m.edsoo.ru/ff0b185
€r0 XapaKTEePUCTUKH g
3aryxaromue KojaeoaHus. bubnuoreka [JOK
42 BoinyxaeHHble KoeOaHusl. https://m.edsoo.ru/ff0b20f
Pe3onanc 0
43 MaremaTuyeckui u
NPYXKUHHBIH MasSsTHAKA
Ypok-uccienoBanue
bubmoreka [JOK
«3aBUCUMOCThH TIEpUoa
44 N https://m.edsoo.ru/ff0b197
KOJICOaHUI OT HKECTKOCTHU .
IPYKUHBI ¥ MACCHI TPY3a» -
45 [IpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOJIEOAHUIX
JlaGopaTopHas pabota
but6mmoreka [{OK
«OmpeneneHue 4acTOThI U
46 . https://m.edsoo.ru/ff0blae
nepuojaa KojaebaHui .
IPYKUHHOT'O MasiTHUKa» N
47 JlaGoparopHas paboTa bub6nuoreka [IOK

«IIpoBepka HE3aBUCUMOCTH
nepuoja kojaeOaHuii rpysa,
NOJIBEIIEHHOI0 K HUTH, OT

https://m.edsoo.ru/ff0b197
a




Macchl rpy3a»

48

MexaHNJeCcKHe BOJIHEL.
CBolicTBa MEXaHUYSCKHUX
BOJIH. [IpogosibHbIE 1
MOTIEPEYHBIC BOJIHBI

but6mmoreka [JOK

https://m.edsoo.ru/ffOb21f
e

49

VYpoxk-koHpepeHus
"MexaHH4eCKHUE BOJIHEI B
TBEPIOM TeEIIe.
CelicMu4YecKre BOJTHBI"

50

3Byk. Pacnipoctpanenue n
OTpa’KeHHE 3ByKa

51

Ypok-uccienoBanue
"HaOaroneaue 3aBUCUMOCTH
BBICOTHI 3BYyKa OT YaCTOThI"

52

I'poMKOCTB 3ByKa 1 BBICOTA
TOHA. AKyCTUYECKUHI
pe30HaHC

53

VYpok-koH(pepeHIHs
"VnbpTpa3Byk U HHPPA3BYK B
pUpoJIe U TEXHUKE"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b23c¢
a

54

IToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme "3aKOHbI
coxpaHeHusi. MexaHu4ecKue
KoJieOaHus ¥ BOJIHBI"

bubmoreka [JOK
https://m.edsoo.ru/ff0b25f
0

55

KonTponbhas padbora no
TeMe "3aKoHbl COXPAHEHUSI.




Mexaunueckue kojicOanus u
BOJIHBI"

bubnuoreka [JOK
DJIEKTPOMArHuTHOE TOJIE.
56 https://m.edsoo.ru/ff0b2ab
DNEeKTPOMArHUTHBIC BOJTHBI
e
57 CaolicTBa
ANEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "[lkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnuotexa [JOK
58 Ucnonb3oBanue https://m.edsoo.ru/ff0b2fe
3JIEKTPOMArHUTHBIX BOJIH 6
I COTOBOM cBsA3H"
Ypok-uccienoBanue
"N3y4yeHue CBOICTB bubnnorexa [JOK
59 3JIEKTPOMATrHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
IIOMOIIBI0 MOOWILHOTO c
tenedona"
Pemenue 3agaq Ha
60 OTpe/IeJICHUE YaCTOThI U
JUTMHBI AJIEKTPOMArHUTHOM
BOJTHBI
DneKTpoMarHuTHasi mpupoaa bubmmoreka [JOK
61 cBeta. CKOpOCThH CBETA. https://m.edsoo.ru/ff0b31d
BoxHOBEIE cBOliCTBa CBETa 0
62 Hcrounuku cBeTa. bubnuoreka [JOK

[IpssMmonuneitHOe
pacpoCTpaHEHHUE CBETA.

https://m.edsoo.ru/ff0b365
8




3atmenus Connua u JIyHbI

63

3aKoH OTpaXEHUs CBETA.
3epkaina. Pemienue 3a1au Ha
IIpUMEHEHUE 3aK0HA
OTpa)KEHHS CBETa

but6mmoreka [JOK

https://m.edsoo.ru/ff0b38¢c
4

64

[Ipenomnenue cBeta. 3aKoH
IPEJIOMJICHUS CBETa

bubnuorexka [JOK
https://m.edsoo.ru/ff0b3ae
a

65

[TonHOE BHYTpEeHHEE
OTpakKCHUE CBETA.
Hcmonp30BaHne IMOTHOTO
BHYTPEHHETO OTPaKE€HUS B
ONTHYECKUX CBETOBOJIAX

bu6nuorexka [JOK
https://m.edsoo.ru/ff0b3c5

(¢

66

JlabopaTopHas pabota
"UccneqoBanue
3aBUCHMOCTH yTJja
MIPEJIOMJICHUS] CBETOBOTO
Jyda OT yIJia MajieHus Ha

nn

rpaHuile "BO31yX-CTEKIO

67

VYpoxk-koHpepeHus

"M cnonp30BaHME IOJHOTO
BHYTPEHHETO OTPaYKEHUS:
CBETOBOJIBI,
OITHKOBOJIOKOHHAS CBSA3b"

68

JIna3el. OnTHyeckast cujia
JINH3EI

but6mmoreka [{OK

https://m.edsoo.ru/ff0b3{2
c




[TocTpoenne n3o0pakeHuit B

but6mmoreka [{OK

69 https://m.edsoo.ru/ff0b444
JMH3aX
a
JlaGoparopHas paboTa
"Onpenenenue HOKyCHOTO bubmorexa OK
70 p y N https://m.edsoo.ru/ff0b420
PACCTOSIHUS U ONITUYECKOU p
CHWJIBI coOupatomeit JTH3b1" -
Ypok-KoH(pepeHIus Bubmorexa [JOK
71 "Onruyeckue JIMH30BbIC https://m.edsoo.ru/ff0c0a7
npudopsr" e
but6mmoreka [JOK
['ma3 kak onrnueckast
72 https://m.edsoo.ru/ff0b468
cUcTeMa. 3peHue 4
Ypoxk-koHpepenuus
73 "JleexTrl 3penus. Kak
COXPaHUTh 3peHue"
Paznoxxenue 6enoro ceeta B
but6mmoreka [JOK
cnektp. OneiTl HptoTOHA.
74 https://m.edsoo.ru/ff0c0f4
CrnosxeHue CeKTpaibHbIX .
1BeToB. Jlucrepeus cBera -
JlaGoparopHas paboTa
"ONBITHI O PA3JI0KEHUIO
0eqoro cBeTa B CIIEKTP H bubmuotexa [JOK
75 BOCIIPUATHIO LIBETA https://m.edsoo.ru/ff0c0e2

IPEMETOB MPH UX
HaAOIIOICHUH uepe3
[BETOBbIE QUIBLTPHI"

a




Ypok-npakTuKyMm
"Bo/IHOBBIE CBOIICTBA CBETA:

76
qucniepcusi, HTepQepeHIms
u gudpaxknus”
bubnuoreka [JOK
OnbiThl Pe3epdopna u
77 pdopx https://m.edsoo.ru/ff0c12a
TJIaHETapHAast MOJIETh aTOMa 3
73 [Toctynatel bopa. Moaens
aroma bopa
Hcryckanue U MOTJIONICHHE bubnmoreka [JOK
79 cBeTa aToMOoM. KBaHTHI. https://m.edsoo.ru/ff0c144
JIuneiiuarsie CIEKTPBI c
Ypok-npakTuKyMm bubnmnoreka [JOK
80 "HaGmronenue ciekTpoB https://m.edsoo.ru/ff0c155
UCIycKaHus" 0
but6mmoreka [{OK
81 PanroakTHBHOCTH U €€ BUJIBI https://m.edsoo.ru/ff0c167
2
CrtpoeHre aTOMHOTIO siapa Bubmiorexa LIOK
82 P pa. https://m.edsoo.ru/ff0c18a
Hyxnonnast Mmogens .
but6mmoreka [JOK
PannoaktuBHBIC
83 https://m.edsoo.ru/ff0clal
npeBpaiuenus. M3oromnsl 4
Pemenue 3agau o teme: bubmuotexa [JOK
84 "PagnoakTuBHBIE https://m.edsoo.ru/ff0c1b4

npeBparieHus”

a




85

[lepuon momypacmnana

Ypok-koH(pepeHIHs
"PannoakTUBHBIE U3TYyUYEHUS

but6mmoreka [JOK

86 https://m.edsoo.ru/ff0c212
B TIpUPO/Ie, METUIIMHE, 6
TeXHHUKE" -
SnepHble peakuy. 3aKOHbI bubnunoreka [ITOK
87 COXpAHEHUS 3apPSAA0BOTO U https://m.edsoo.ru/ff0c1c5
MAacCOBOI'0 YHCEI 8
DHeprus CBs3U aTOMHBIX bu6muotexa [IOK
88 snep. CBsi3b Maccel U https://m.edsoo.ru/ff0c1d7
SHEPTUU a
29 Pemenue 3agay mo reme
"SAnepubie peakuun"
Peaknmu cuHTesa u neneHus bubnuorexa [JOK
90 anep. Mctounuku sHeprun https://m.edsoo.ru/ff0c1e8
ConHua 4 3BE311 8
VYpok-koHpepeHHs
" nepHast SHEepreTukKa.
91 JleficTBHS paguOaKTUBHBIX
W3JIyYEHU Ha )KUBbIE
OpraHu3Mbl"
[ToaroToBka Kk KOHTPOJIBLHOM
pabote no Teme bub6mmoreka [IOK
92 "DeKTPOMarHuTHOE IOJIE. https://m.edsoo.ru/ff0c223

DNEeKTPOMArHUTHBIE BOJHBI.
KBanToBrbI€e siBiieHUsa"

€




KonTponbhas padota no
TeMe "DIEeKTPOMarHuTHOE

93
noJie. DJIeKTPOMAarHUTHbIE
BOJIHBI. KBaHTOBBIC siBIICHUS"
[ToBTOpenue, o6o0IEHNE.
JlabopaTopHbie pabOTHI 1O bubmorexa LIOK
94 " . https://m.edsoo.ru/ff0c245
Kypcy "B3aumopeiicteue a
Ten" -
[ToBTOpEHue, 06001IEHNE.
Pewenne pac4eTHsIX U bubmorexa [IOK
95 https://m.edsoo.ru/ff0c257
Ka4eCTBEHHBIX 33724 10 5
teme "TerutoBeie mpomecchr” -
[ToBTOpenue, o0o0IEHNE.
Pemienue pacyeTHbIX U bu6muotexa [HIOK
96 KaueCTBEHHBIX 3a/a4 110 https://m.edsoo.ru/ff0c2a2
teme "KIIJ] TeroBeIx 2
nBuraresuaein”
[ToBTOpenue, 06061IEeHNE.
Pewienne pac4eTHsIX U bu6muoteka [IOK
97 KayeCTBEHHBIX 3a/1a4 110 https://m.edsoo.ru/ff0c2b3
teme "KITJI 0
3JIEKTPOYCTaHOBOK"
[ToBTOpeHue, 06001ICHHE. bu6muoteka [IOK
98 JIaGopatopHsble pabOTHI MO https://m.edsoo.ru/ff0c2c5
Kypcy "CseToBbl€ siBIEHHA" 2
99 [ToBTOpEeHME, 000OIIEHHE. but6mmoreka [JOK

PaboTta ¢ TekcTaMH 110 TEME

https://m.edsoo.ru/ff0c2d6




"3aKOHBI COXpPAHEHMS B
MexaHuke"

a

[ToBTOpenue, o0o0IIEHNE.

bubnuorexka [JOK

100 Pabota ¢ TekcTaMu 110 TeMe 1 https://m.edsoo.ru/ff0c2e8
"Konebanus u BoaHb" 2
[ToBTOpeHnue, 06061ICeHNE. bu6mmoteka [IOK

101 Pabota ¢ TekcTaMu 1o TemMe 1 https://m.edsoo.ru/ff0c304
"CBeToBbIC SBICHUS" 4
[ToBTOpEHME, 0OOOIICHUE.

102 Pabora ¢ TekcTamu 1o Teme {

"KBaHTOBas U siaepHas
duzuka"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

27







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI IS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






