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PaGouass mporpamma y4deOHOro mpeamera «®u3uka» Ha yYpPOBeHb OCHOBHOIO
o0mero o0Opa3oBaHUs COCTABJIEHA € y4eToM padoueili mporpaMMbl BOCIIMTAHMS.
BocnuraTteabHbI MOTEHIMAJ JAHHOTO Y4e0HOr0 Kypca o0ecnieunBaeT peajin3amuio
01arONpUSITHBIX YCJOBHH ISl Pa3BUTHS CONHAJBLHO 3HAYUMBIX OTHOIIEHUIA
00y4aloIMXcs U NMpe:kae BCero mejeBbIX OPUEHTHPOB:

- BOCIHTAHUE KYJIbTYPhl TUYHOCTH, OTHOIIIEHHE K MaTeMaTHUKe KaK K YacTH
00111eueI0BeYeCKON KYIbTYPhI, UTPAIOIIC 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHUH;

- YCTaHOBJIEHHE JOBEPUTEIbHBIX OTHOLIEHUH € OOYy4YaloIUMHUCA, CIOCOOCTBYIOIIUX
NO3UTUBHOMY BOCHPUATHIO OOydYaroIIMMHCS TpeOOBaHMNH M  TPOCBO  yuHTEns,
NPUBJICYEHUIO UX BHUMaHU K 00CyXJIaeMol Ha ypoke MH(pOpMaIuH, aKTUBU3ALUH HX
MO3HAaBAaTEIILHOM JeSITEIbHOCTH,

- MOOYXIeHHEe 00yJaroumxcs coO0IaTh HA YPOKE OOIICTPUHSATHIE HOPMBI MTOBEACHMSI,
npaBujia OOIIEHUS CO CTApIIUMU U CBEPCTHUKAMHU, MPUHIUIBI YI€OHONW TUCHUTLIAHBI U
caMOOpTaHU3AIINH;

- IEMOHCTpalus 00yJaroMMHUCS TPUMEPOB OTBETCTBEHHOT0, TPAXKAAHCKOTO MOBEICHHUS,
MIPOSIBJICHUST YEIIOBEKOIIOOMS U JOOPOCEPACUYHOCTH Yepe3 MOAOOpP COOTBETCTBYIOIIUX
3a/1a4 JIsl PEIICHHUS;

- TpUBICYCHHE BHUMAHUS OOYYAIOMIMXCA K IEHHOCTHOMY AacHEeKTy OOydYaroIIuXcsi K
MOJIYYCHUIO 3HAHUW, HAJTAKUBAHUIO TO3UTUBHBIX MEXKJIMYHOCTHBIX OTHOIIECHUN
U3y4aeMbIX Ha YypOKax SIBJICHHM, OpraHu3amus X paboThl C TOJy4yaeMOll Ha ypoke
COIMAJILHO 3HAYMMOUN MH(DOpMaIIHei;

- (gopMHupOBaHHE KAYECTB JUYHOCTH, OOCCICUMBAIOIIMX COIMATBbHYIO MOOHIBLHOCTD,
CITOCOOHOCTD NMMPUHUMATH CAMOCTOSTEIIBHBIC PEIICHUS;

-IPpUMEHEHUE Ha YPOKE HWHTEPAKTUBHBIX (opM paboTel ¢ OOydYarOIIUMHUCS:
WHTEJUICKTYAIBHBIX UT'P, CTUMYJIUPYIOIIMX TO3HABATEILHYIO MOTHBAIIMIO O0yYaIOUXCS;

- pa3BHUTHE JIOTUYECKOTO U KPUTHYECKOTO MBIIUICHUS, KYJIbTYPhl Peud, COCOOHOCTh K
YMCTBEHHOMY KCIIEPUMEHTY;

- (bOpMI/IpOBaHI/Ie HHTCPCCAa K H3YUCHHIO TCMbI M XCJIAHHC IIPHUMCHATH ITOJIYYCHHBIC
3HaHUA B )KU3HU,



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®uszuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MmepeHue @usmueckux BeauuyuH. Pusznyeckue
npuOopsl. [lorpemHocTs u3mepeHnit. MexxayHapogHasi CUCTEMa €ANHHIL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObSICHEHNE
HabOmogaemMoro aByieHus. Onuncanue GU3NUECKUX sIBJICHUN ¢ IOMOIIbIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. @uznyeckue npuOOPHl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopuvie pabomel u onvimol.
1. OmpeneneHne UEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. H3mepenue paccTosTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHue pasMepoB MaJIbIX TeJ.
5. M3mepenue TeMmmeparypsl HNpU MHOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJIblle, ueM OOJIblle BhICOTA
IIyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMBl M MOJIEKYJb, HX pa3Mmepsl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne uactuil BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMS YacTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmomelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHeIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKECHHS.

2. Habmonenne nuddysum.

3. HaOmionenue  siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM PSAOB (C  HCIONb30BaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IPU HEPAaBHOMEPHOM JABMKEHUHU. Pacuér mytu u
BPEMEHU JBUKECHUS.

SlBnenne unHepuMM. 3aKOH HMHEPUUM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0BbEMa BelleCTBa.

Cuna kak xapakTepHCTHKa B3auMoaencTBus Ten. Cuila yrnpyroctd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO AUHAMOMETpA. SIBIEHUE TATOTEHUS M CUJla
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAIIPaBJICHHBIX 110 OJHOM npsiMoi. PaBHoxelicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHUS TeNa.
N3mepenre cKopoCTH NPSIMOJTUHEHHOTO ABUKEHHUS.
Habmroienue siBleHus HHEPLUH.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.
. CimoxeHune CHI, HaIllpaBJICHHBIX IO OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOIO ABUKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeaHE CKOPOCTH CKOJBXKEHUSI Opycka WM IapuKa o
HAKJIOHHOM IUIOCKOCTH.
OrnpeneneHue MI0OTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsDKeHHs (nedopmariun)
MPY>KUHBI OT TIPUIIOKEHHOW CHJTBI.

1
2
3
4. HabmroneHve n3aMeHEeHUs! CKOPOCTH TIPH B3aUMOJICHCTBUM TETI.
5
6



5. ONbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECA TEJIa U XapaKTepa COMPUKACAIOLINXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMU, KUIKOCTSIMU U TazamMu. 3akoH [lackans. [lHeBmaTtuueckue
MalllUHbl. 3aBUCUMOCTh JABJICHHS JKUJKOCTH OT TIyOWHBI. ['mapocratnueckuii
napajaokc. Coobmiaroniyecs: cocysl. ['mapaBnuyeckue MeXaHu3Mbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHOM 00o0souku 3emin. OmnblT Toppuuemnu. M3mepenue armochepHOTO
JABJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JelicTBue KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATYPhI.

[Iepenava naBieHUs KUJIKOCTHIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU

T€Ja U MIIOTHOCTH )KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOMW KUIKOCTH.

8. YcCJOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOH B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MACChI TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpY>KEHHOM B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Paszgea 5. PaGoTra u MOIIHOCTB. JHeprus.

Mexanuueckasi pabota. MOIITHOCTS.
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[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pblyara. lIpumeHeHue npaBuia paBHOBECUS pblyara K OJIOKY.
«3omnoroe mnpaswino» Mexanukd. KIIJ[ mnpocteix wMexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHUAJIbHAS  DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHWUYECKOW HEPIHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUU Teja

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnenoBanue ycioBui paBHOBECHS pblyara.
3. H3amepenue KIIJI HakTOHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUHU.
8 KVIACC

Pasznea 6. TeruioBble sABJICHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO--KMHETUYECKOW TEOPUH CTPOECHUS
BemecTBa. Macca u pasmepsl aTOMOB M MOJEKYJ. OINBITEI, NOATBEPKAAOIINE
OCHOBHBIE T10JIOXKEHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPHUHU.

Mogenu TBEPIOTO, KHUIKOTO M TIa3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJII HAa OCHOBE TIOJIOKEHUW MOJEKYJISAPHO--KUHETUYECKOW TEOPUH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS
yactuill. Buytpennsas osHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH OSHEpPrHM:
TerIonepeaaya 17§ COBEpLICHNE paboTHI. Bunsl TEIJIONEPENAYH:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BelIecTBa. TeminooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TermioBoro Oananca. [lnaBienue wu
OTBEpPJCBAHUE KPUCTALIMYECKUX BELIESCTB. YJEIbHAs TEIUIOTA IUJIABJIICHUS.
[TapooOpazoBanue u konjaeHcainusa. Mcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHSI.

BrnaxHocTts Bo31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temoBoro asuratesns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.



Hemoncmpayuu.

1.

2
3
4.,
5
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Hab6mronenne OpoyHOBCKOTO IBYKCHHSI.

Hab6mronenune nuddysun.

HaOmnroieHue sIBJICHUI CMaYMBaHUs M KAIWUIAPHBIX SBJICHUM.
HaOmnroieHre TeII0BOro paciupeHus TeJl.

V3MeHeHre AaBJICHUS Tra3a NPH M3MCHCHHH 00BbEMa W HArpeBaHUM WU
OXJIQXKICHHH.

[IpaBuia U3MepEeHUs TEMIIEPaTyPHhI.

Bupl Temionepenayu.

OxmnakieHue Tpy COBEPIIICHUH PabOTHI.

HarpeBanue npu coBepIicHHH paObOTHI BHEIITHUMHE CHJIaMH.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmonenue kuneHus.

. HabmoieHue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OnbITHI 110 BRIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM WJIM caxapa.
OnpITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue AaBleHUs BO3IyXa B OJTOHE HITTPUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS W OXJIAKICHHS.

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPATyPhI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Tejla B pe3yJibTaTe
Terronepeaayn U paboThl BHCITHUX CHJI.

HccnenoBanne sBIECHUS TEIUIOOOMEHA TP CMEIIMBAHUM XOJIOTHOW M
ropsiuer BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METATUITMUECKUM LIMJIHHIPOM.

OrnpeneneHue yaeabHOU TENI0EMKOCTH BEIIECTBA.

HccnenoBanue nporecca uCrapeHusl.

OnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHONW TEMIOTHI MUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsDKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEJIAMH).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA HSJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka uend. llocnegoBarenbHoe W mapajieNibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH »dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE IS )KU3HU Ha 3eMIIe.
OneiT  Opcrena. MarHuTHoe TMoJe  3JIEKTpU4Yeckoro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONMb30BaHUE 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SIBneHue 3aeKTpoMarHuTHOM MHAYKUMK. [TpaBumno Jlenna.
DIEeKTpOoreHepaTop. Cnioco6bl IIOJTy4YECHUS AIEKTPUUECKOU DHEPIUHU.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa poza 3JIEKTpUUYECKUX 3apsSa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE AEKTPOCKOIIA.
DJIEKTPOCTATHYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.
[IpOBOIHUKH U AUBIECKTPUKH.
MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. ['a30BbIM pazps.

. U3mepenune cuibl TOKa aMIepMETPOM.
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. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar 1 Mmara3uH COpOTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaennpoBaHrue HEBO3MOXKHOCTH PA3ACICHUS MTOIOCOB MATHUTA.
MoaennpoBaHue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OmnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
JIARJTICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHnue u peryampoBaHue CUIIbI TOKa.

N3mepeHue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pPEe3UCTOp, OT
COIIPOTHUBJICHUS PE3UCTOPA U HANIPSLKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTbD AJIEKTPUYECKOTO
COINPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJis CHJIbI TOKa MPU TAPAJJICTBHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, HUIYIIEr0o 4Ye€pe3 JIaMIIOYKY, OT
HaIpsHKEHUs Ha HE.

Omnpenenenue KII/I narpeBarens.

HccnengoBanne MarHUTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHre MarHUTHOTO TMOJSl TMOCTOSIHHBIX ~ MAarHUTOB TPU  UX
00BbEIMHCHUH U Pa3/ICJICHUH.

HccnenoBanue AeMCTBUSI SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU IIPU ABMIKEHUU TeNa MMOJ ACHCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBUKEHUS [IAPUKA VI TETIEKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKIOHHOW IUIOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHS SHEPTUU.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHHsle — koneOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(Dpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W MepUoja KOJEOAaHMH MaTeMaTUYECKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJEOAHHUI NMPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIeOAHWH rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  ToJie.  JJEKTpOMarHuTHble  BOJIHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcronbp30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ JIy4er B pacCEerBarOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpaK€HHUs CBETOBOrO Jyda OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n306paxxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u mmanerapHas mojnenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

PagnoaktuBHOCTh. Anb(a-, 6eta- U raMma-uznyyeHusi. CTpoeHHuEe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p Maccel U dHEpruM. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. Habmonenue TpekoB B kamepe BunbcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYUCHHI.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAOIIMI MOAYJIb TPEAHA3HAYEH AJIs1 CUCTEMATHU3auN
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
IpUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TaKkKe JJIsl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBbIE 3HAHWs, pemarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPY KaIOLIEH PUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUUECKOTO UCTOJB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue UMK HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C TNPAKTUYECKUM NPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NUYECKON HayKu: €€ rapMOHHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAKHEHMIIEN COCTABIAIOLIECH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpaBHJI OE30IaCHOTO TIOBEJIECHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C 3JEKTPUUYECKHM M TEIUIOBBIM O0OpYIOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE Yy4YacTH€ B PEIICHUHM MPAKTUYECKUX 3a]ady (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7) IKOJIOTHYECKOI0 BOCIIUTAHMS

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBIITOJHCHUH WCCICIOBAHUNA U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUMU, B TOM YHcCie (OPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISABJISATH B3aUMOCBS3H IIPUPO/IbI, OOIIECTBA
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOeHHUS TporpamMmbl M0 (U3MKE Ha yPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHBIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTAaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOJI0KEHUS 00 UX pa3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHOpMaIlMU W WUTIOCTPUPOBATH pellaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeaIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKMBaTh Pa3IUYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI NPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PA3NIMYHBIX  MOAXOJAX MPUHATHA  PEIICHHM
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh NIpeAjiaraeMble BAPUAHThI pELICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS])) Pe3yJIbTaToOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa €U U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IPABO IPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaOI0/IeHNE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, CIUHHUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOJECUCTBYIOIIAS
cwra,  aedopmamms  (ympyras, — IDIacTHYECKas),  HEBECOMOCT,
COOOIIAIOIINECS COCYABL;

paznuuarh siBieHus (Audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, Nepenaya AaBiICHUS TBEPABIMU TeEJIaMH, XHUAKOCTSIMU U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE Tel, [PEBpAILICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacrmo3HaBaThb INPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXaIOIlleM MHpE, B TOM 4HCIIe (PU3UYECKUE SBICHUS B MPHUPOJE:
IpPUMEPHl ABM)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJICHUs Ha >KUBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCHOJb3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSAS CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSDKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETUYeCKass U TMOTEHIMalIbHAs JHEprus), NMpU OMHCAHUU MPABUIBHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIUUNH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTH OO0BsiCHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaU3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbI, KOTOpPHIE MOXXHO PELIUTh MpPU HOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOJCHUIO (PU3MYECKUX SBICHUM WIH
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUIIBI U TEMIEPAaTypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JPYroll C HCIOJIb30BAHUEM IMPSMBIX H3MEPEHHUH (3aBUCMMOCTH MYyTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHW JIBH)KEHHS Tela, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YIPYrOCTH OT YAJMHEHUS MPY>KUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUsA, CcOOMpaTh YCTAHOBKY H
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
IpPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI [0 pe3ysibTaTaM
UCCIIEJOBaHMSI;

IPOBOJANTH KOCBEHHBbIE H3MEpeHMs] (DU3MUECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIas CWiIa, JEHCTByIOIlas Ha
HOTPYKEHHOE B KHUJIKOCTh Te€JO, KOI()(PUIMEHT MONe3HOro AEWUCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIeAys NPEUIOKEHHOW HWHCTPYKLUUU: TIpU
BBITIOJTHEHUH HW3MEPEHUl CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUMCIISTH 3HAUEHNE UCKOMOW BETTUUHHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
pBIYar, MOABWKHBIN U HETIOBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTD;
XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
MNOJIIUITHAKK, yCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3UUECKUE 3aKOHbI
U 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3MYECKNX 3HAHWW B TIOBCETHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIHXCS
3HaHUW © TYTEM CpPaBHEHHUS PAa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYMBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4IHO--TIOMYJISPHYIO
auTepatypy  (pu3Mdeckoro - coaepaHWs, CIpPaBOYHbIE MaTepHAIbI,
pecypcbl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHUCHbMEHHBIE U YCTHbIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHUKOB WMH(pOpMannu (pU3MIEeCcKOro CoAepKaHus, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAaHUM pacrnpeiensiTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aNMOJCHCTBUE, YUUTHIBASI MHCHHE OKPYKAFOIIMX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MAarHUTHOE TI0JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JICWCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM UHcle (HU3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTaAUIbI B mpupope, wuznydeHue CoJiHIIa, 3aMep3aHue BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OIMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJeJbHAas TeIJIOEMKOCTh BEIIECTBA, YJAeidbHas TeIjioTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(uU3NYECKYI0 BEIWMYMHY C JPYTUMHU BEJIMYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJEKYJISPHO--KHHETUYECKOW TEOPUHU
CTPOEHUs BEIECTBA, MPUHLHUI CYNEPHO3ULUU IOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE MPOLECCHl U CBOMCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJbB3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEOOXOJUMble il €€ pelIeHUs, NPOBOAMTH pacu€Thl W CpPaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
POBEPSIEMOE MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MPU H3IYYECHHH OT LBETAa H3Iy4arolieil (MOrJIoNarolei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIECUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alisi MarHUTHBIX TOJEeH TMOCTOSHHBIX MAarHUTOB, JAEWUCTBUSA
MarHUTHOTO MOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATH X0/ OIBbITa U (POPMYJINPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHaAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOANUTH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COINPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJd MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOAHMK, OT HANOpsDKEHUS Ha  IPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCHMOCTH B BHUAE TaOmul U TpaduKoOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJ€Ays MPEAJIOKEHHON MHCTPYKUUU, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HUX omucaHus (B TOM YHCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON JHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IPEeIOXPaHUTENH, JICKTPOMArHUT, FIEKTPOABUTaTEIb IIOCTOSIHHOIO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasziunyasi ycaIoBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIETIeH;
OPUBOJUTH  MpUMEpPHl  (HAXOAWTh  HWHGPOPMALMIO O  MPUMEPAX)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHuu ¢ nmpudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYIIECTBJISATh TMOUCK HHPOpMaUK (PU3HUECKOTO COJIEpPKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIIPOBOX/IATh BBICTYIUICHHUE MTPE3CHTAIINEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAesisiTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIad B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CUCTeMa OTcY€Ta, MaTepualibHasi ToOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP THKECTH, aOCOJIOTHO TBEPIOE TEO,
HEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKHUE KOJICOaHUs 1
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE MPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JloKeHHUE OEJIoro cBeTa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJlMOaKTUBHOCTb, BO3ZHMKHOBEHHUE JIMHEHYATOroO CIIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpy’XallleM Mupe (B TOM uucie (PU3NYECKUE SBICHHUS B IPHUPOJIE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B NPUPOAE, OMOJIOTMYECKOE NEHCTBHE BHUIMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATIOB, JIEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIACIATh CYLIECTBEHHBbIE CBOMICTBa (IIPU3HAKU) (U3NYECKUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTOCTH, CUJA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KHUHETHYECKash DSHEprus, IOJIHAas MeEXaHW4ecKas >SHeprus,
NEPUOJ U YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HaYeHUsI U €IUHULIBI (PU3UYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS,



OPUHLIUI CYMEPHO3UIMN CHJI, TNPUHIUI OTHOCUTENbHOCTU [amues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsI MUMIYJbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
P SIIEPHBIX PEaKlusax, MPU ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE u3 2-3
JIOTUYECKUX IIIaroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (OmMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIONINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alHUChIBATh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpU HMOMOUIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIIMHEHHOE PACTIPOCTPAHEHHE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENbHO CcOOMpaTh YCTAHOBKY W3 UW30BITOYHOro Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIIMpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomeii JMH3bI), O0OOCHOBBIBATH BBIOOp cmocoba U3MEPEHUS
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYeCKOTO MAsSTHHKA OT JJIMHBl HUTH, 3aBUCHUMOCTHU
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3MYeCKUX BEIUYHH B BHUAC TaOJHII UM TPpaQUKOB, NeJIaTh BBIBOIBI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas pabdoTa W MOIIHOCTh, YacTOTa W
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNie JIMH3bI, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CIICTys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEJIMUMHBI M aHAJTM3UPOBATh MOJIYICHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepHaibHas TOYKAa, aOCONIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, JATYMKW TIOJIOKCHHS, PACCTOSHHS W YCKOPEHHWs, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

UCITOJIB30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YyYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOJUTh  NpUMEpPhl  (HAXOMUTh  WHOOpPMAIMIO O  IPUMEPax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JIJIs1 oOecriedeHnsi 6€30MacHOCTU MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TMOUCK WHPOpManuu (U3NUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITI0JIb30BATh MPHU BBHIMOJHEHUU YUEOHBIX 3aJaHUil HayYHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHMS] Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
21 CTpockue BetecTsa 1 https://m.edsoo.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnunoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paszgea 3. /[BuskeHue U B3auMo/ieiicTBHE TeJl
bubmuoreka [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubnmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 1 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlaprerite xuAKocTA > https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 ATMOC(epHOe AaBeHHe 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnmoreka [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmorexa [JOK
>3 Mexattireckas oHeprits 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12



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

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgen 1. TenioBbie IBJICHUSA
. bubmmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXARITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHUTHOE TOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuoreka [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Pa3zgea S. KBanToBbIe sIBJIeHUA
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bu6nuorexa [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

Ilpunoscenue k paboueii npozpamme
MyHununanbHoe 0r0KeTHOE 001Ie00pa30BaTEIbHOE YUPEIKICHHE

«Cpennsis obmeodpasoBareabHast mkona Nelly

Kaneﬂnapno-Temaanecxoe IJIAHUPOBaHUE

o yaeoHoMy mipenmery «@UIUKA»
st 7 Kiacca

(24 B HEenemnto, 68 yacoB B rom)

<<PaCCMOTp€HO»

Ha 3acenanuu [IIMO, nmporokon Nel ot

PykxoBogutens HIMO Aptembena B.1O.
MHOAIHUCH [015(0)
«CornacoBaHo»
3amecTuTens Aupekropa no Y BP Xatiperauaosa 3.P.
MOJITUCH DdHO

r. HabGepesxxupre UemHb



KaJIeH)IapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHUE

7 KIIACC
KosunyecTBo 4acos JJIeKTPOHHbIE
Ne ni/m Tema ypoka Jdara nzyyenus wipposrIe
Bcero oOpa3oBaTesibHbIE
pecypcsl

1 ®dusuka — Hayka o npupoze. SBieHus 1
MIPUPOIBI

2 Ou3nyecKue sIBICHUS 1
®u3nyecKue BeIMYMHBI U UX U3MEPEHUE
Vpok-uccnenosanue "M3mepenue

4 TEeMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1
TEPMOMETPA U JaTUMKA TEMIIEpaTyphl"

5 Mertoasl HaydHOTO MO3HaHUs. Onucanue 1 bu6mmoreka [IOK
(bu3HYECKUX SIBICHUHN C IIOMOIIBI0 MOJIeTEi https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTess:

6 JATBHOCTH MOJETA IIapUKa, MMyIIEHHOTO 1
TOPU30HTAIILHO, TEM O0JIbIlIE, 4YeM OOJIbIIE
BbICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI,
7 JTIOKa3BIBAIOIINE TUCKPETHOE CTPOCHHE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBm>KeHHEe YacTHI] BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 HaOJIOZICHUIO TEIIJIOBOTO PACITUPEHUS 1

ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHMSI BELLIECTBA

OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
Bo1bI. O00O0IIEHHE 110 pa3ieny

bu6mmoreka [JOK

1 «lIepBOoHaYanbHBIE CBEACHUS O CTPOCHUU https://m.edsoo.ru/ff0a0378
BEIICCTBAY
12 Mexanunueckoe qBukeHue. PapHomepHoe u bubmuorexka [JOK
HEpPAaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Cropocts. EAMHHLEL ciopocth https://m.edsogru/ff0a079c
14 Pacuer nmyTu u BpeMeHU IBUKEHUS Eubmiorexa OK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN ]r?tilfs?;l;f:jigrou}?f 030610
16 [ImoTHOCTH BemecTBa. PacyeT macchl u bubmuoreka [JOK
o0beMa Tesa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;.1. pabota «OmnpeneneHue
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenue 3agau mo teme "IL1OTHOCTH bu6mmoreka [IOK
BemecTna” https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yueHue
20 3aBHCUMOCTH pacTsKeHH (edopmarun)
MPYKUHBI OT MIPUIIOKEHHON CHUITBD»
21 SIBnenne Tarorenus. Cuia TSHKECTH
CBs13b M@Ky CUIION TSKECTH U MACCOU
22 tena. Bec tena. Pemenue 3amay mo reme bubmnorexa [IOK

"Cunna tsoxectu"

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

bubmuoreka [JOK

23 https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Wsmepertite chu. JlutamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778
26 CrnosxeHue AByX CUJI, HAIIPaBJICHHBIX IO bubnnoreka [JOK
OJIHOM IpsiIMOI1. PaBHOAEICTBYIOIAs CUIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amay mo teme
"PaBHonelicTByromas cui'"
Cuiia Tpenus u e€ BuIbl. TpeHue B Ipupoe bubnunoreka [JOK
28
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydenue
29 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJIBKEHUSI OT bubnunoreka [JOK
CHWJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»
30 Pemienue 3a1au Ha onpeneneHne
PaBHOJICUCTBYIOILEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «I"padmueckoe n300pakeHUE CHIIY, bubmorexa HOK
. https://m.edsoo.ru/ff0alde0
«Cuibly, «PaBHOJEHCTBYIOMIAS CHID)
KonTponbhas pabora no temam:
39 «Mexannueckoe JBKeHHey», «Macca,
MJIOTHOCTBY, «Bec tenay, «['paduaeckoe
n300paxenue cuimy, «CHUITbD)
33 Hasnenue. CiocoObl yMEHBIIEHUS U bubnmnoreka [JOK
YBEJTUYECHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCUMOCTH JaBJICHUS bubnmoreka [JOK



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

rasa oT 00b&ma, TemMreparypsl

https://m.edsoo.ru/ff0a2376

35 [lepenaua naBiieHust TBEPIBIMU TEJIAMH, bubnunoreka [JOK
SKUIKOCTSIMU U rasaMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B AKUIKOCTHU U I'a3e, BBI3BAHHOE bubnmoreka [JOK
JEHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo teme «/laBinenue B bubmuoreka [JOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubnunoreka [JOK
38 Coobmarommecs cocymst https://m.edso&I)J.:ru/fan2970
39 IMuppaBiwgeckuii mpece Bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOH KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMiIH U IpUYHHBL €€ bub6nuorexa [IOK
CYILIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bubnunoreka [JOK
42 Bec Boznyxa. ATmoctepHoe qaBieHue https://m.e dsogru /F10a2b5a
43 N3mepenue atMmochepHOro aBjieHuUs. bubnnorexa [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(EPHOTO JTaBIICHUSI OT bubmuotexa [JOK
BBICOTBI HaJ| YDPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepouns. AtmocdepHoe bubmuorexa [IOK
JIABJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmocdepHoe
naBieHue"
JlelicTBUE KUJIKOCTHU U Ta3a HA
47 MOTPYKEHHOE B HUX TEJNO. ApXHMeI0Ba Bubmmorexa LIOK

cuJia

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
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JlaboparopHas pabota «Onpenenenue

bubmuoreka [JOK

48 BBITAJIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha https://m.edsoo.ru/Ff0a33fc
TEJO, MOTPY>KEHHOE B JKUJKOCTH)
JlaboparopHas paboTa 1o Teme
49 «/ccnenoBanne 3aBUCUMOCTH Beca TeJla B bubmuorexa [JOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KUAKOCTH https://m.edsoo.ru/ff0a3514
YacTH Tea»
bubmuoreka [JOK
S0 llnaparite rex https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
ol apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeneneHue e€ rpy30noabEMHOCTH"
Pemenwue 3amay mo Temam: «IlnaBanue
52 cynoB. Bo3nyxonnaBanuey, «/laBnenue bubmmorexa [TOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX TECJI, dKUAKOCTEU U I'a30B»
53 KonTponbhas pabota mo Teme «JlaBnenue
TBEPABIX TN, KUAKOCTEH U Ta30B»
bu6mmoreka [IOK
>4 Mexarecias pabora https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
= Moumxocts. EAMHHIE Mom{HOCTA https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacuér MOIIHOCTH,
pa3BHUBAaeMO MpH MOIBEME T10 JIeCTHUIIE"
57 IIpocteie Mexanu3msl. Peruar. PaBHOBecHe
CHWJI Ha pblyare
Poryaru B TexHuke, ObITY U IPUPO/IE. Butmorexa LOK
58 JlaGopaTtopHnas pabora «McciaenoBanue

yCIIOBUI paBHOBECHS pblyara

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

59 Pemenue 3aga4 mo teme «Y clnoBus 1 bubmuorexa [JOK
PaBHOBECHS pbluara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesznoro neicTBus

60 Mexanu3ma. Jlaboparopnas pabota 1
«M3mepenne KIIJl HaKJIOHHON MIIIOCKOCTU

61 Pemenue 3amad mo teme "Pabora, 1 bubmuorexka [JOK
MomHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckas sueprusi. Kunernueckas u 1 bubnmoreka [JOK
MOTEHIINaTbHasI SHEPTUSI https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHHUsI MEXaHHUECKOW YHEPTUU 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMEHTAJIbHOE OIPEIEIICHNE

64 M3MEHEHUSI KHHETUYECKOU U 1
MOTEHIIMATHHON PHEPTHH MPU CKAThIBAHUU
TeJa M0 HAKJIOHHOM MJIOCKOCTH"

65 KonTponsHas pabora no teme «Pabora u 1
MOIIHOCTb. DHEPTHUSD)

66 Pabora ¢ TekcTamu 1o Teme 1 bu6mmoreka [JOK
"Mexanandeckoe IBKeHHE" https://m.edsoo.ru/ff0a4ee6

67 Pabota ¢ Texkctamu 1o Teme "JlaBaeHue 1 bu6mmorexa [JOK
TBEPJBIX TEN, )KUJIKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe

68 Pa6ota c rexkctamu o Teme "PaboTa. 1
MomHocTh. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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Ilpunoscenue k paboueii npozpamme
MyHununanbHoe 0r0KeTHOE 001Ie00pa30BaTEIbHOE YUPEIKICHHE

«Cpennsis obmeodpasoBareabHast mkona Nelly

Kaneﬂnapno-Temaanecxoe IJIAHUPOBaHUE

o yaeoHoMy mipenmery «@UIUKA»
s 8 kinacca

(24 B HEenemnto, 68 yacoB B rom)

<<PaCCMOTp€HO»

Ha 3acenanuu [IIMO, nmporokon Nel ot

PykxoBogutens HIMO Aptembena B.1O.
MHOAIHUCH [015(0)
«CornacoBaHo»
3amecTuTens Aupekropa no Y BP Xatiperauaosa 3.P.
MOJITUCH DdHO

r. Habepexupie UemHb



KaﬂennapHO-TeMaaneCKoe IJIAHUPOBAHHUE

8 KIIACC
KosaunuyecTBo JJIeKTPOHHbIE
Ne JacoB aTa udposbie
Tema ypoka A ungp
n/n U3YYeHH s o0pa3oBaTe/ibHbIE
Bcero
pecypchbl
OCHOBHBIE ITOJ0KEHHUS
MOJIEKYJISIPHO-
1 KHHETUYECKON TeOpHHU U 1 bubmorexa LOK
p https://m.edsoo.ru/ff0a5256
HX OIBITHBIE
MIOITBEPKICHUS
5 Macca u pa3mep aTOMOB U 1
MOJIEKYJT
Mopenu TBEPIOTO,
3 SKUIKOTO ¥ Ira3000pa3HOro 1 bubnmorexa LOK
. p https://m.edsoo.ru/ff0a540e
COCTOSIHUH BellleCTBa
OO0BscCHEHHE CBOMCTB
TBEPIOTO, JKUIAKOTO U
ra3000pa3HOro COCTOSTHUH
4 BELECTBA HA OCHOBE 1
ITOJIOKEHUH
MOJIEKYJISIPHO-
KHHETHYECKOU TEOPHH
5 Kpucrannuueckue u 1 bubnnorexa [JOK
amop(HbIe Tena https://m.edso0.ru/ff0a5800
CMauuBaHue u
6 KaIlUJUIIPHOCTb. 1 bubnuoreka [IOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HATSDKEHUE
7 TenoBoe pacumpenue u 1 bubnuoreka [IOK
Cc)KaTHe https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBs3b
3 TEMIEPATYPHI CO 1
CKOPOCTBIO TETJIOBOTO
IBIDKEHUS YaCTHII
Buyrpennss sueprus.
9 CHZCI())6BI I/ISMCHGI:HI/ISI 1 bubmorexa HOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTpPEHHEH dHepruu
bubmnoreka [JOK
10 Buasl Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypoxk-koH]pepeHuus
"IIpakTHueckoe
HUCIIOJIB30BaHHUC TCIIIIOBBIX

bubmuorexa [JOK

1 CBOMVICTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHaJIOB B IEJIAX
sHeprocoepekeHus"

12 KonuaecTBo TEMIOTHI. bubmuoreka [JOK
VY nenpHas TEIIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHEHHE TEIIOBOTO

13 Oamanca. TermaooOMeH U bubmorexa HOK
TeILIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota
"UccnenoBanue ABJICHUA

14 TETI000MeHa pu bubmmorexa LIOK
CMEIIHBANNHI XOTOMHOH 1 https://m.edsoo.ru/ff0a6a98
ropsiueit BozbI"

PacueT xonmuecTBa
TEILIOTHI, HEOOXOIUMOTO

15 JUIS HATPEBAHUS TEa U
BBIJICTISIEMOTO UM TIPH
OXJIAXKICHUHN
JlaGopaTopHnas pabota

16 "Onpenenenue yaenbHOU Bubmorexa ITOK
OILIOEMKOCTH BemeCTEa" https://m.edsoo.ru/ff0a6bb0
DHeprus TOIINBA.

17 VY nenpHas TEINIOTa bubmorexa [TOK
cropamms https://m.edsoo.ru/ff0a7b5a
IInaBnenue u
OTBEpJeBaHUE

18 KPUCTAJTIMYECKHX TEJL. bubnuorexa LIOK
V lenbHas TeIIoTa https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
JlaGopaTtopHnast pabota

19 "Onpenenenue yaenbHOU bubmmorera [TOK
e ——" https://m.edsoo.ru/ff0a72fe

20 [TapoobpazoBanue u bubnuoreka [IOK
KoHeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbHas

21 TeIoTa bubmuorexa [JOK

napooOpa3oBaHus U
KOHICHCAIIHH.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
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https://m.edsoo.ru/ff0a6bb0
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3aBUCHUMOCTh
TEeMIIEpaTypbl KUIIEHHUS OT
aTMoc(hepHOTro JaBICHHUS

22

BnaxnocTs Bo3ayxa.
JlaboparopHas pabota
"Onpenenenue
OTHOCUTEJIbHOU
BJI&KHOCTH BO311yxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

24

25

26

27

28

Pewenue 3anau Ha
OIIPElIEIICHUE BIAXKHOCTH
BO3JlyXa

[TpunLMIIBI paOOTHI
TEIJIOBBIX JBUTATEIICH.
[TapoBas TypOuHa.
JIBuraresb BHYTPEHHETO
CrOpaHUs

KIIJI TenmoBoro
nBurates. TernoBbie
JIBUTATEIIA U 3allUTa
OKPYKAKOLIEH CpeIbl
3aKOH COXpaHEHHUS U
MIPEBpAICHHS YHEPTUHU B
TEIJIOBBIX ITPOIIeccax

IToaroroBska k
KOHTPOJILHOH paboTe 1o

TeMme "TermnoBbIe IBICHUS.

N3meHeHue arperaTHbIX
COCTOSIHH BerrecTBa"

Konrponbnas pabora no

TeMme "TermnoBbIe IBICHUS.

N3meHeHue arperaTHbIX
COCTOSIHH BerrecTBa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

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

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

29

DnekTpusanus Tei. [[Ba
poJia DIEKTPUIECKUX
3aps0B

30

Ypok-uccnenoBanue
"DnexTpusanus Ten
WHIYKIWEH U IIPU
CONPUKOCHOBEHUU"

31

Bzaumoneiictere
3apsKEHHBIX TeN. 3aKOH

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



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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Kynona

32

33

34

35

DJIEKTPUUYECKOE MOJIE.
HanpspbkeHHocTh
AIEKTPUUECKOTO TOJIA.
[IpuHiun cynepno3unuu
ANEKTPUYECKHUX TOJEN
Hocurenu snexkrpuyeckux
3apsiA0B. DJIEMEHTapHBII
3apsia. CtpoeHue aTroma

[IpoBOoHUKY U
TUAJICKTPUKH. 3aKOH
COXpaHEeHUs
AJICKTPUIECKOTO 3apsiia

Pemenue 3aay Ha

IMPUMCHCHHC CBOMCTB
QJICKTPHUUYCCKUX 3apAa0B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

36

DIIEKTPUUECKHM TOK,
YCJIOBUSA €0
CYIIIECTBOBAHUA.
Hctounuku
3JIEKTPUYECKOI0 TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

37

JencTBus
AIEKTPUUYECKOTO TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2

38

VYpok-uccuenoBanue
"JleiicTBUE
AIIEKTPUYECKOTO IOJIS Ha
IPOBOTHHUKH U
JUAJIEKTPUKH"

39

40

DNEKTPUYECKUN TOK B
MeTaJlax, KHUJIAKOCTAX U
ra3ax

DnexTpuyeckas Lemb U e€
COCTaBHBIE YaCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a9838

41

Cuna toka. JIabopaTopHas
paborta "U3mepenue u
peryJIrpoBaHUE CUIIBI
ToKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6

42

DIIEKTPUYECKOE
HanpsbkeHue. BonbTmerp.
JlaGoparopHas paboTa
"N3mepenue u

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a8a0a
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peryinupoBaHue
HanpspkeHus"

43

44

ConpoTuBieHue
MPOBOJHUKA. Y IEIBHOE
COIPOTUBIICHUE BEIIECTBA

JlaGopaTtopHnas pabota
"3aBUCHMOCTH
IIEKTPUUYECKOTO
COTPOTHUBIICHUS
MIPOBOJIHUKA OT €ro
JUTHHBI, IO
MONEPEUHOT0 CEYCHUS U
Marepuaia"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

46

3aBUCHUMOCTD CUJIBI TOKA
OT HANPSOKEHUsI. 3aKOH
OmMa jy1st yyacTka Lenu

JlaGopaTopHnas pabota
"UccneqoBanue
3aBUCHUMOCTH CHUJIBI TOKA,
UIYIIEro Yepe3 pe3nucTop,
OT COINPOTHUBJICHUS
pe3ucTopa u HanpsHKSHHs
Ha pe3uctope"

bubmuoreka [JOK
https://m.edsoo.ru/ff0aad44a

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

47

48

IlocienoBarenpHOE U
napajuiebHOe
COCANHCHUSA HpOBO}IHI/IKOB

JlaGoparopHas paboTa
"ITpoBepka nmpasuiia
CJI0’KEHHsI HANIPS)KEHUN
IIPU [1OCJIEJOBATEILHOM
COEJIMHEHUH JIBYX
pe3ucTopon"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58

49

JlaGoparopHas paboTa
"IIpoBepka mpaBumia s
CHUTBI TOKA TIPH
napauieIbHOM
COEIMHEHUH PE3UCTOPOB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0aadle

50

51

Pemenue 3agaq Ha
npuMeHeHne 3akoHa Oma
JUTSL pa3IM4YHOTO
COCIMHCHUA ITPOBOIAHHUKOB

PabGora u MOIIIHOCTD

bubnmoreka [JOK
https://m.edsoo.ru/ff0aaf8a

bu6nmoreka [JOK



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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AIIEKTPUUYECKOTO TOKA.
3akoH [Ixxoyns-JleHna

https://m.edsoo.ru/ff0ab124

52

53

54

JlaGopaTtopHnast pabota
"Onpexnenenue paboThl U
MOITHOCTH
AJIIEKTPUUECKOTO TOKa"

DNEKTPUYECKHE LENU U
noTpeOuTen
NEKTPUYECKON SHEPIUU B
obITy. KopoTkoe
3aMbIKaHUE

IToaroroBka k
KOHTPOJIbHOK paboTe 1o
TeMe "DIeKTpUYECKue
3apsiibl. 3apsHKEHHBIE Tesla
1 X B3aUMOICHUCTBHS.
ITocTostHABIN
AJIEKTPUYECKUM TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab660

bubmuoreka [JOK
https://m.edsoo.ru/ff0abd2c

55

KonTtponpsHas pabora o
TeMe "DIeKTpUYECKUe
3apsbl. 3apsKEHHbIE Tella
Y WX B3aUMO/JICHCTBUA.
[TocTostHHBIN
SJIEKTPUYECKUM TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

56

57

58

59

60

ITocTossHHBIE MAarHUTHI, UX
B3aNMOJICHCTBHE

Ypok-uccnenoBanue
"N3yuenue nonei
MTOCTOSTHHBIX MarHUTOB"

MaruuTtHoe none.
MarsuTHoe 1moJie 3eMIIH U
€ro 3Ha4YeHUE JJIs KU3HHU
Ha 3emMiie

OmneiT Opcrena.
MaruuTtHoe nose
3JIEKTPUYECKOI0 TOKA
MaruuTtHoe nose
KaTyHIKI/I C TOKOM

IIpumeHenue
AIIEKTPOMArHUTOB B
TexHuke. JJabopaTopHas
pabota "U3ydenue

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a
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JIEUCTBUS MAarHUTHOT'O
T10JIS1 HAa IPOBOJHUK C
TOKOM"

61

62

63

64

65

66

DNEeKTpOABUTATETh
IIOCTOSTHHOTO TOKA.
Hcnons3oBanue
ANIEKTPOIBUTATEIICH B
TEXHUYECKUX
YCTpOMCTBAX U HA
TpaHCIIOPTE.
JlaGopaTtopHnas pabota
"KonctpyupoBanue u
u3ydeHue paboThI
aneKTpoBuUraress"

OmnbiThl Papajes. 3aKoH
3JICKTPOMArHUTHOU
unaykuuu. [IpaBuno
Jlenna

OneKkTporeHeparop.
Crioco6bl nomy4eHus

BJIeKTpI/I‘leCKOI/IW OHCPI'UH.

DIIEKTPOCTAHIIUN Ha
BO300HOBIIAEMBIX
HNCTOYHHUKaAX 3H€pFI/II/I

IToaroroBska k
KOHTPOJILHOH paboTe 1o
Teme "DIeKTpuIecKue u
MarHUTHBIE sIBJIeHUS"

KonTponbnas pabota no
Teme "DJIeKTpUIECKHe U
MarHHuTHBIE sIBJICHUS"

PabGora ¢ TekcTamu 110

Teme "TemnoBeie
siBjIeHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

67

Pabora ¢ Tekcramu o
teme "TlocTOsTHHBIN
3NIEKTPUYECKUM TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

Pabora ¢ Tekcramu o
TeMme "MarauTHble
sBiieHUA"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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Ilpunoscenue k paboueii npozpamme
MyHununanbHoe 0r0KeTHOE 001Ie00pa30BaTEIbHOE YUPEIKICHHE

«Cpennsis obmeodpasoBareabHast mkona Nelly

Kaneﬂnapno-Temaanecxoe IJIAHUPOBaHUE

o yaeoHoMy mipenmery «@UIUKA»
s 9 ki1acca

(3u B Heaemo, 102 yaca B rox)

<<PaCCMOTp€HO»

Ha 3acenanuu [IIMO, nmporokon Nel ot

PykxoBogutens HIMO Aptembena B.1O.
MHOAIHUCH [015(0)
«CornacoBaHo»
3amecTuTens Aupekropa no Y BP Xatiperauaosa 3.P.
MOJITUCH DdHO

r. Habepexupie UemHb



KaﬂennapHO-TeMaaneCKoe IJIAHUPOBAHUEC

9 KIIACC
KosaunuyecTBo DJIeKTPOHHbBbIE
Ne aco ara OBbIE
Tema ypoka 1acos Hat unppoBLI
n/n H3y4YeHHus o0pa3oBaTe/ibHbIE
Bcero
pecypcsbl
1 MexaHn4ecKoe ABUXKEHHUE. 1 bubmuorexa [IOK
MarepuanbHas TOYKa https://m.edsoo.ru/ff0ad474
Cucrema orcyera.
2 OTHOCUTENBHOCTh 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0ad474
MEXaHHYECKOTO JIBHKEHUS
3 PaBHOMEpHOE 1 Bbu6mmoteka [JOK
MPSAMOJIMHEHHOE JBUKECHUE https://m.edsoo.ru/ff0ad19a
HepasHomepnoe
4 MPSIMOJIMHENHOE IBH)KEHUE. 1 Bbu6moteka [JOK
Cpenusis 1 MTHOBEHHAs https://m.edsoo.ru/ff0ad474
CKOPOCTH
[IpssmonuneHoe
5) ABHOYCKOPEHHOE JIBUYKEHUE 1 bubmmorexa [JOK
P YCrop A ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh MPSMOJIMHENHOTO
6 ABHOYCKOPEHHOT'O 1 bubmmorexa [JOK
P YCHROP https://m.edsoo.ru/ff0ad474
nsuxenus. ['paduk ckopoctu
7 LlenTpocTpemurensHoe 1 bubmuoreka [IOK
YCKOpEHHE https://m.edsoo.ru/ff0adb18
3 CB0OOIHOE ITaJICHHE TEI. 1 bu6nmorexa LIOK
Onsitel ["anunes https://m.edsoo.ru/ff0ad474
PaBHOMeEpHOE ABMXKEHUE TTO
okpyxxHOCTH. [Tepuoa n
9 qafi’:"{ra obpa e}fm ' 1 bubmmorexa [TOK
. pattt ) https://m.edsoo.ru/ff0ae176
JIuneliHas u yrioBas
CKOPOCTH
JlaGopatopHnas pabora
"OnpeneneHue yCKOpEHUst
10 TeJa Ipy paBHOYCKOPEHHOM 1
JBIKEHUHU T10 HAKJIOHHOU
IIJIOCKOCTH "
11 Ilepssiii 3akoH HertoTOHA. 1 bubmuoteka [IOK
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Bexrop cuiel

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroToHa. bubmuoreka [IOK
PaBHOelicTBYIOIIAs cHUJla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6muotexa [JOK
Cynepno3unusi Cuil https://m.edsoo.ru/ff0ae982
Pemenue 3amay Ha
14 MPUMEHEHUE 3aKOHOB bubmorexa LOK
p https://m.edsoo.ru/ff0aeb6c
Hrrorona
bu6nmoreka [IOK
15 Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo teme
«Cuiia ynpyroctun»
JlaGopaTopHas padora
17 «On z CJ'II;HI/IeIzKeCTKOCTI/I bubmorexa HIOK
pea https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bubnunoreka LIOK
18 Cia Tperus https://m.edsoo.ru/ff0af738
19 Pemenue 3agay mo teme bubnunoreka LIOK
«Cuna TpeHus» https://m.edsoo.ru/ff0afa26
Jlaboparopuas pabora
20 "Onpenenenue Bbu6moteka [JOK
KO3 pHUIHeHTa TPEHUS https://m.edsoo.ru/ff0af8be
CKOJIL)KeHus"
Pemenue 3amau mo teme
21 "3akonsl Herorona. Cuna bubmorexa LOK
) | https://m.edsoo.ru/ff0afb8e
ynpyroct. Cuiia TpeHus
Cuia TsSHKeCTH U 3aKOH
29 BCEMUPHOI'O TATOTEHUS. bubmuoteka [IOK
Y ckopenue cBOOOTHOTO https://m.edsoo.ru/ff0af044
MaJeHns
VYpoxk-koHpepeHuus
" JIBMJKEHUE TEN BOK
23 rHaBnTa HOHHOTO ZIZ; a bubmorexa LIOK
P H HeHTp https://m.edsoo.ru/ff0afb8e
(Conneunas cucrema).
Tanaxtuxn"
Perienne 3aga4 mo Teme
24 "Cua TSKECTH U 3aKOH bubnnorexa [IOK
" https://m.edsoo.ru/ff0af5f8
BCEMHUPHOTO TATOTEHUS
[TepBas kocMHuueckas
but6mmorexa [IOK
25 ckopocTtb. HeBecomocTs u

Heperpy3Ku

https://m.edsoo.ru/ff0af33c
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PaBHOBeCue MarepruanbHON
TOYKH. AOCOIIOTHO TBEPIOE

bubnunoreka LIOK

2 .P &
6 reno aBHOBeC,_He TprHOFO https://m.edsoo.ru/ff0afe36
TeJa C 3aKperIEHHON OChIO
BpalicHus
97 MowmenT cuibl. LleHnTp bubnmoreka [JOK
TSHDKECTHU https://m.edsoo.ru/ffOafe36
Pemrenue 3agad mo reme
28 "MomeHT cuibl. LleHT bubmorexa LOK
| ' P https://m.edsoo.ru/ffOb02b4
TSKECTH
[ToaroToBka Kk KOHTPOJIBLHOM
29 pabote 1o Teme bubnuorexa [IOK
"MexaHn4YeCcKoe IBUKEHUE. https://m.edsoo.ru/ffOb0408
BzanmoneiictBue Ten"
KoHntposbHas pabota mo
30 TeMe "MexaHndeckoe bubnunoreka LIOK
IBIKeHUe. Bzaumoaencraue https://m.edsoo.ru/ffOb06ec
Ten"
Nmnynsc Temma. Ummyssc
31 CUJIBL. 3aKOH COXpaHEHUs bubmmoreka [JOK
HMILyJIbCa. YTIIPYroe u https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMOJICHCTBUE
Pemenue 3agau nmo reme
32 "3aKOH COXpaHECHUS bubmmorexa [IOK
" P https://m.edsoo.ru/ff0b096c
UMITyJIbCa
Ypok-koH(pepeHIus
33 "PpCaKTI/IBHq())ep BITII)KCHI/Ie B bubmorexa HOK
s | https://m.edsoo.ru/ff0b0a84
MIPUPOJIC U TEXHUKE
34 Mexanunueckast paboTa u bubmuoteka [IOK
MOIITHOCTD https://m.edsoo.ru/ff0b0a84
PaboTa crutbl TSKECTH, CHITBI bubmmoteka IIOK
35
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopnast pabota
«Omnpenenenue pabOThI CHITBI
36 TpEeHUs TP PAaBHOMEPHOM bubmmnoreka HOK
JBMOKEHHMH TeJia 10 https://m.edsoo.ru/ffOb0a84
TOPU30HTAIBHOU
MTOBEPXHOCTH»
37 CBs13b HEPTUH U paOOTHI. bubnuotexa [JOK
ITorenumanpHas SHEpPrust https://m.edsoo.ru/ff0b0a84
38 Kunernueckas sneprusi. bubnuotexa [JOK
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Teopema 0 KHHETUYECKOU
SHEPTUU

https://m.edsoo.ru/ffOb0c32

3aKOH COXpaHEHHS YHEPTUU B

but6mmoreka [IOK

39 MEXaHUKE https://m.edsoo.ru/ff0b0a84
JlaGopaTopHas pabora

40 «3 peHI/II; 3aK§Ha bubmmorexa [JOK

Y https://m.edsoo.ru/ffOb12fe
COXpaHEHUs SHEPTUM

41 KonebarenpHoe JBUKCHHUE U bubnunorexa LIOK
€ro XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aTyxatromue KojieOaHusl.

42 BBIZX Z-I[{HLIC KoJieOaHus bubmorexa LOK

Y ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
MaremaTruueckuii 1 bubnuorexa [IOK

43 .

NPY>KUHHBIA MasITHUKHU https://m.edsoo.ru/ff0b0a84
Ypoxk-uccienoBanue

44 «3aBHCUMOCTb NepUoa bubmmoreka [JOK
KOJIeOaHUH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPYXUHBI U MAcChl Tpy3a»

45 [IpeBparienue sHepruu npu Bbu6moteka [JOK
MEXaHHUYCCKHX KOJICOAHMIX https://m.edsoo.ru/ff0b0a84
JlaGoparopnas pabota
«OrnpeseneHue yacToThl U bubnuoreka [IOK

46 .
repuo/ia KojieoaHui https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKa)

JlaGoparopnas pabota
«[IpoBepka HE3aBUCUMOCTHU
47 nepuo/ia KojiebaHuit rpysa bubmmorexa [TOK
pro rpy3a, https://m.edsoo.ru/ff0b197a
MTOABEIICHHOTO K HUTH, OT
MacChl Tpy3a»
MexaHU4YeCKHUE BOJTHBI.

48 CBolicTBa MEXaHUYECKUX bubmuoreka [{OK
BOJIH. [IpogosibHBIE 1 https://m.edsoo.ru/ffOb21fe
MOTICPEYHBIC BOJTHBI
VYpoxk-koHpepeHuus

49 "MexaHu4ecKkue BOJTHBI B bubmuoreka [{OK
TBEPAOM TeJIE. https://m.edsoo.ru/ffO0b0a84
CelicMuueckue BOJTHBI"

50 3Byk. Pacnipoctpanenue u bubnuotexa [JOK
OTpaXXeHUE 3ByKa https://m.edsoo.ru/ff0b0a84

51 Ypoxk-uccienoBanue bubnuotexa [JOK

"HabmromeHre 3aBUCUMOCTH

https://m.edsoo.ru/ff0b0a84
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BBICOTHI 3ByKa OT 4acTOTHI"

I'poMKOCTB 3ByKa 1 BbICOTa

52 TOHA. AKYCTHYECKHIA Bubmmorera [IOK
i https://m.edsoo.ru/ff0b0a84
pe3oHaHC
Ypoxk-koH(DepeHIus
53 "SI/)JILT a3B(b pn I/IHHQ) a3BYK B bubmmorexa [JOK
PAIBYE F K https://m.edsoo.ru/ff0b23ca
MIPUPOJIE U TEXHUKE
IToaroroBka K KOHTPOJIBLHON

54 pabote mo Teme "3aKOHbI bubnmoreka [JOK
coxpaHeHusa. MexaHu4yeckue https://m.edsoo.ru/ff0b25f0
KoJieOaHUs U BOJTHBI"

KonrponsHas pabora no

55 TeMe "3aKOHBI COXPAHECHHUS. bubnmoreka [JOK
Mexanuyeckue kojiebaHus u https://m.edsoo.ru/ffOb0a84
BOJIHBI"

56 DNeKTPOMarHuTHOE T0JIe. bubnnoreka [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CaoiicTBa
ANEKTPOMArHUTHBIX BOJIH
Ypoxk-koupepennus "Llkana
ANEKTPOMArHUTHBIX BOJIH.

58 Hcnonws3oBanue bubmmorexa [IOK

https://m.edsoo.ru/ffOb2fe6
ANEKTPOMArHUTHBIX BOJIH AJIS
COTOBOM CBsI3U"
Ypok-uccnenoBanue
"N3yueHue cBOMCTB
59 3JIeIZ/Tq OMarHUTHBIX BOJIH C brbmmorexa LTOK

P https://m.edsoo.ru/ffOb2c6c
MTOMOIIIHI0 MOOUIIBHOTO
tenedona"
Pemenue 3amau Ha

60 ONPEACIICHUE YaCTOThI U bubmuoreka [IOK
JUIMHBI DJIEKTPOMarHUTHOM https://m.edsoo.ru/ff0b0a84
BOJIHBI
DJIeKTpOMardHuTHas IpUpPoIa

61 cBeTa pCKO OCTh CBeTIa) ’ bubmorexa LOK

’ p . i https://m.edsoo.ru/ff0b31d0
BonHoBEIE cBOMiCTBa CBETa
Hcrounnku cBera.

62 [IpssMmonuneitHOE bu6muoreka [IOK
pacrnpoCcTpaHEHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenusa Connua u JIyHsl

63 3aKOH OTPaKCHHS CBETA. bu6mmoreka [JOK
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3epkana. Pemenue 3a1au Ha
MIPUMEHEHHE 3aKOHA
OTpakKCHHUS CBETa

https://m.edsoo.ru/ffOb38c4

[Ipenominenue cBera. 3aKoH

bu6nmoreka [IOK

64
MPEJTIOMJIEHHUSI CBETA https://m.edsoo.ru/ffOb3aea
[TonHnoe BHyTpeHHEE
OTpa)K€HHE CBETA.
65 Hcnonbs3oBaHue MOIHOTO bubmorexa LOK
https://m.edsoo.ru/ffOb3c5c
BHYTPEHHETO OTPAKCHHUS B
ONTHUYECKUX CBETOBOJIaX
JlaGopaTopHas pabora
"UccaenqoBanue 3aBUCUMOCTH
yrJia npeioMJICHUS bubnmnoreka HOK
66
CBETOBOTO JIy4a OT yria https://m.edsoo.ru/ff0b0a84
TaJCHHSI HAa TPaHUIIE
"Bo3myx-cTexino""
Ypok-koHbepeHIus
"Hcnosnb30BaHuE MOJIHOTO
67 BHYTPEHHETO OTPaKCHUS: bubmorexa HOK
yIP P ' https://m.edsoo.ru/ff0b0a84
CBETOBOJBI,
ONTHKOBOJIOKOHHAS CBSI3h"
68 JIunzel. OnTuueckas cuiia bubmuoreka [{OK
JIMH3bI https://m.edsoo.ru/ffOb3f2c
69 [Toctpoenue n3obpaxeHuii B bubmmoreka [JOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabota
70 "Onpenenenue GOKyCHOTO bubmuoreka [IOK
pacCTOSAHUS U ONTUYECKOMN https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
Ypoxk-koH(pepeHIus
71 "(g)HTI/IIIeCE)I/I: JII/II:BOBLIC bubmmorexa [TOK
| https://m.edsoo.ru/ff0cOa7e
prOOpbI
7 I'na3 xak onrudeckas bu6nmorexa LIOK
cucTeMa. 3peHue https://m.edsoo.ru/ff0b4684
Ypok-koH(pepeHus
73 ";[)e(peKTbi peHI/Iﬂ Kax bubmorexa LOK
p .\ https://m.edsoo.ru/ff0b0a84
COXPAaHUTH 3pEHUE
Paznoxxenune 6emoro cBera B
74 criektp. OnbiTel HeroTOHA. bubnuotexa [JOK

Cnoxenune CIICKTPAJIbHBIX
IIBCTOB. I[I/ICHepCI/IH CBCTa

https://m.edsoo.ru/ffOc0f4c
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Jlaboparopnas pabota
"ONBITHI IO PA3I0KEHUIO
0eJI0r0 CBEeTa B CIEKTP U

75 BOCIIPUSATHIO I[BETA bubmorexa LIOK
P " https://m.edsoo.ru/ff0c0e2a
MPEAMETOB TIPH UX
HaOII0ICHUHN Yepe3
1IBETOBBIC (DUIBTPHI"
VYpoxk-nnpaktukym "BosiHOBBIE
76 CBOMCTBA CBETA: IUCIIEPCHUS, bubnmoreka [JOK
uHTepdepeHus u https://m.edsoo.ru/ff0b0a84
mudpakmus"
77 Omnsite Pesepdopna u bubmmoreka [JOK
IJIaHeTapHasi MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens
aroma bopa
Hcnyckanue u norjomeHne
79 cBera aToMOoM. KBaHTHI bubnnorexa [JOK
. ' ' https://m.edsoo.ru/ffOc144c
JIuHeluaTeie CIIEKTPHI
YPOK-TIpaKTHK
80 "I§a6m0p €HUE Zﬁem 0B bubmorexa HIOK
o | p https://m.edsoo.ru/ff0c1550
UCITyCKaHU
81 PannoakTHBHOCTE U €€ BUIbI bubmorexa HOK
A A https://m.edsoo0.ru/ff0c1672
82 CrtpoeHue aTOMHOTO sijipa. bubmmoreka [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
83 PannoaxkTuBHEIE bubnmorexa LIOK
npeBpaiieHus. 130Tonsl https://m.edsoo.ru/ffOclal4
Pemenue 3amau mo teme:
84 "PagroaKTUBHBIE bubnnorexa [TOK
a " https://m.edsoo.ru/ffOclb4a
MIpEeBpAIICHUS
85 [Tepwon monypacmaga
VYpok-koHpepeHus
"PanuoakTuBHBIC U3TyUEHUS bu6nmorexa LIOK
86
B MPUPO/JIE, METUIIUHE, https://m.edsoo.ru/ff0c2126
TeXHUKE"
SlnepHble peakun. 3aKOHbI
87 conx paHeHESI 3aH$1 0BOTO U bubnnorexa [IOK
p P https://m.edsoo.ru/ff0c1c58
MAacCOBOT'0O YHCEI
DHeprus CBsA3M aTOMHBIX
bubnunoreka LIOK
88 sinep. CBsi3b Macchl U

SHEPrUU

https://m.edsoo.ru/ffOcld7a
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Pemenue 3agay nmo teme

89 " "
S nepHble peakuuun
Peaknuu cuHTE3a 1 MeaeHUS
90 saaep. cTounyky sHeprun bubmorexa LOK
AP N p https://m.edsoo.ru/ff0c1e88
Connna u 38837
Ypok-koHbepeHIus
"SAnepHas sHEepreTUKa.
91 JleficTBUS paguoaKTUBHBIX bubmorexa [IOK
vp A https://m.edsoo.ru/ff0b0a84
M3ITy4eHUH Ha JKUBBIC
opraHu3msl"
[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme
92 "3JIEKTPOMArHUTHOE I10JI€ bubmorexa LOK
P ' https://m.edsoo.ru/ff0c223e
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBbie sBaeHus"
KoHntposbHas padota mo
03 TeMme "DIeKTpOMarHuTHOE bubnnoreka [JOK
nose. DJIeKTPOMarHuTHhIE https://m.edsoo.ru/ff0b0a84
BoaHBL. KBaHTOBEBIE sABIIEHHS"
JlabopatopHbIie pabOTEI 11O
94 Kypc p"BSI:)_I/IMO peﬁCTBI/Ie bubmorexa [IOK
yp" y A https://m.edsoo.ru/ff0c245a
Tell
Pemenne pacueTHsIx U
95 KayeCTBEHHBIX 3a7a4 10 TEME bubmotexa [IOK
" A \ https://m.edso0.ru/ff0c2572
TennoBble porecchl
Pemenne pacueTHsIX U
96 Ka4eCTBEHHLIX 3a7a4 110 TEME bubmmoteka IIOK
"KII/I TeruioBbIx https://m.edsoo.ru/ff0c2a22
nBurareaein”
Pemenne pacueTHsIX U
97 Ka4eCTBEHHBIX 3a7a4 110 TEME bubmorexa [JOK
A https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTaHoBOK"
08 JlaGopaTopHble paboThI 11O bubmuoteka [IOK
Kypcy "CBeToBbl€ ABICHUS" https://m.edsoo.ru/ff0c2c52
PaboTa ¢ TekcTaMu 110 TeMe
99 "3aKOHBI COXpaHEHHS B bubmmorexa [OK
| p https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
100 Pabora ¢ Tekctamu o Teme but6mmorekxa [IOK
"Konebanus u BoJTHBI" https://m.edsoo.ru/ff0c2e82
101 Pabota ¢ TekcTtamu 1o Teme bubmuoreka [{OK

"CBeTOBBIE SBJICHUS"

https://m.edsoo.ru/ff0c3044
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https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
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PaGora ¢ Tekcrtamu o TeMe

" bubmuorexa [{OK
102 KBaurosas u snepuas 1 https://m.edsoo.ru/ffOb0a84
¢uzuka"
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME
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