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MHHOACHUTEJIbHAS 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE IOJOKEHUN U TpeOOBaHMI K pe3yjbTaTaM OCBOEHHS Ha
0a30BOM YypOBHE OCHOBHOH 00pa3oBaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
DI'OC 00O, a Takxe ¢ yu€roM (penepanbHO paboueill mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

[IporpaMmMa 10 (uU3MKE Ha YpOBHE OCHOBHOIO O00IIEro oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE TOJOKEHUN M TpeOOBaHMIA K pe3yjbTaTaM OCBOSHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yueroM (enepaibHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIUHU TIpenoAaBaHus yueOHoro npeamera «Dusukay.

CopepxaHue mnporpaMmbl 1O (U3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3AlMIO H3Y4YCHHS
bu3MKu Ha NEATeNTbHOCTHOM OCHOBe. B mporpamme mo (usuke y4duTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpemmera B peanusanuu TtpedoBanuiit ®I'OC OO0 x
TUTAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM pe3yabTaTaM O0yueHUs, a TAaKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMUsI.

[IporpamMma o ¢u3uKe ycTaHaBIUBAET paclpeesieHne yueOHOro MaTepuaa
1o rogaMm o0y4yeHus (1o Kjiaccam), MpeAsiaraeT NPUMEPHYIO MOCIEeI0BATEIbHOCTD
U3Y4YEeHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COJIEpKaHUS U
ydeTe BO3PACTHBIX OCOOCHHOCTEH 00yJaroIuXCsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MIOMOIIIH YYUTENIO B CO3/IaHUU paboueii mporpamMmbl 0 y4eOHOMY TPEIMETY.

®u3zrKa SBISAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHbIX
OpEIMETOB, IOCKOJBbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIECCOB U
SBJICHUM, W3y4aeMbIX XWUMHUEH, OHOJIOTHEH, acTpOHOMHEH u (PU3NIECKOU
reorpagued, BHOCHUT BKJIAaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
npenocTaBiIsieT Haubosee sCHble O00pas3lbl MPUMEHEHHS HaydHOTrO METoja
NO3HAHMS, TO €CTh CII0C00a MOMyUYEHHUsI JOCTOBEPHBIX 3HAHUN O MUDE.

OpnHa U3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa30oBaHUs COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHOM TPaMOTHOCTU H
UHTEpeca K HayKe y 00yJarouxcs.

WN3ydyenne ¢usukun ©Ha 0a30BOM ypOBHE TMpEANojiaraeT OBJAJCHHE
CIIEYIOMMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SIBJICHMUS,

e OILICHHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPHIPETUPOBATh JAHHBIC M HMCIIOJbB30BATh HAYYHBIC J10KA3aTCJILCTBA
AJIS IIOJITYYCHHA BBIBOIOB).

enn wusyueHus ¢GU3MKKM HA YpPOBHE OCHOBHOIO 001Iero oOpa3oBaHUs
olpenenieHbl B KOHIICTIIMM TpenoAaBaHus ydeOHoro mpenmera «Dusuka» B
oOpa3oBaTeibHBIX opraHu3anusx Poccuiickoit ®enepauuu, peamu3yromux
OCHOBHBIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI.

Henwn n3ydenust Gpu3nuKu:

npuoOpeTeHre HWHTepeca M CTPEMJICHUS OOyYarolmUXCi K HaydYHOMY
WU3YyUYCHUIO TIPUPOAbI, PA3BUTHE HUX HHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJIE MO3HAHUS U (POPMHUPOBAHUE
MCCJIEIOBATEIBCKOI0 OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoBaHWE HAYYHOI'O MHUPOBO33PEHHS KaK pe3yJbTara H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (DPU3HKU;
dbopMupoOBaHUE TPENCTABICHUNH O poid (DU3UKH JJISI PA3BUTHUS IPYTHX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTUA;

pa3BUTHE  TIPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymien
npo¢eCCHOHATBLHON JeATeIbHOCTH, CBA3aHHOW ¢ (DM3UKOM, MOJATOTOBKA K
najapHeneMy 00y4eHHUIO B 3TOM HaIlPaBJICHUH.

JlocTikeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero oopazoBaHusl 00eCEUNBAETCS PEIICHUEM CIIEAYIOIUX 3aau:

npuoOpeTeHre 3HAaHUKW O JUCKPETHOM CTPOCHHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MATHUTHBIX W KBAaHTOBBIX
SIBJICHUSX

nproOpeTeHNEe YMEHUN OMUCHIBATH M OOBSICHATH (PU3MUECKHE SIBICHUS C
UCIIOJIb30BAaHUEM TIOJTYUCHHBIX 3HAHUMH;

OCBOCHHE METOJIOB pEIIEHUS MPOCTEHINMMX pacYeTHBIX 3amad ¢
UCTIOJIh30BAaHUEM buznyecKux MOJIEIEH, TBOPYECKUX 17§
NPaKTHKOOPHEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOII0IaTh IPUPOTHBIC SIBJICHUS W BHITIOIHATH OIBITHI,
nabopaTtopHbie pabOTBl M JIKCHEPUMEHTAJIbHBIC HCCIEIOBAHUS  C
UCTIOIh30BAaHUEM H3MEPUTEIHHBIX MPHUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MH(pOpManuen (HU3NIECKOro COepKaHUs,
BKJTFOYasi MH(OPMAITHIO O COBPEMEHHBIX JOCTIKCHUAX (U3HKH, aHATIN3 U
KPUTHYIECKOE OIICHUBaHNE HH(POPMAIIHH;

3HaKOMCTBO CO cpepaMu poecCHOHATBHON AeSITETFHOCTH, CBI3aHHBIMU
¢ ¢u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUAX (HPU3UIECKON HAYKH.



OO011ee yncIo 4acoB, pEKOMEHIOBAHHBIX JIJIsl U3ydeHUs GU3UKH Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 "acoB (2 4aca B Hejienwo), B 8 kiiacce — 68
yacoB (2 uaca B Hegenw), B 9 kmacce — 102 wyaca (3 wyaca B HeIEmo).

[Ipennaraemeiii B mporpamMmMe o (GU3MKE MepedeHb JTadopaTOPHBIX paboT U
OTIBITOB SIBJISIETCS PEKOMEH/IATEIBbHBIM, YUUTEIh JIeJaeT BHIOOP TPH MPOBEICHHUU
7a00paTOpHBIX PAbOT M OIBITOB C YYETOM HWHIAWUBUIYAIBHBIX OCOOCHHOCTEH
o0yJaronuxcs, CIUCKa AKCIIEPUMEHTAIBHBIX 3aJaHMid, MpeajaraéMbiX B pamMKax
OCHOBHOT'0 TOCYZIapCTBEHHOT'O DK3aMEHa M0 (U3HKE.



COILEPKAHUE OBYYEHUA

7 KIIACC
Du3uKa U €€ posib B IO3HAHUM OKPY:KaOLIero Mupa.

®usuka — Hayka O npupoze. SBnenHus npuponpl. OuU3NUECKUE SIBICHUS:
MEXaHNYECKHUE, TEIUIOBBIE, DJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckre BeNMUMHBL. M3mepeHue Quanyueckux BenuyuH. Duznyeckue
npubopsl. [Torpemnocts n3mMepennii MexayHapoaHasi cUCTeMa €IMHMII.

Kakx ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKW H3Y4YaloT TPUPOIY.
EcTtecTBeHHOHAy4YHBI METOJ] TMO3HAHWA: HAOINIOJIEHWE, TMOCTAHOBKA HAYYHOT'O
BOIPOCA, BBIIBIJKEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, O0BICHEHHE
HabmonaeMoro apienus. Onucanue GU3NUecKuX SBJICHUN C MTOMOIIBIO MoJieei

Hemoncmpayuu.

1. MexaHM4YecKre, TEIUIOBBIE, JJEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBIICHHUSI.

2. ®usnueckue npuUOOPHI U MPOLEAYpa MPSIMbIX U3MEPEHHUM aHAJIOTOBBIM U
U(pPOBBIM MPUOOPOM.

Jlabopamopnuie padbomost u onvimeol.

1. OmnpeneneHue EHbI JIeTCHUs KaIbl H3MEPUTEIBLHOT0 Mpubdopa.

2. M3MepeHue pacCTOSHUMN.

3. M3mepenne o0bEMa XKHUIKOCTH U TBEPAOTO TETA.

4. OnpeneneHue pa3MepoB MAJIBIX TEIL.

5. W3mepenue temieparypbl HpU MOMOIIH >KHUAKOCTHOIO TEPMOMETpPA H
JlaT4YNKaA TEMIIEPATYPHI.

6. IIpoBenenue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JAIBHOCTH MOJETA
HIapyKa, MyIEHHOIO0 TOPU30HTAIILHO, TeM OoJibllle, YeM OoJibllle BhICOTA
yCKa.

IlepBoHaYaIbLHBIE CBEICHUS O CTPOCHUH BelIeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJB, WX pa3Mmepbl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBixenne dactul] BemiectBa. CBSA3b CKOPOCTH JBW)KEHUS YaCTHI[ C
TeMIieparypoil. bpoyHoBckoe aBwkenme, nuddysus. BzanMomelicTBue dYacTuil
BEIIECTBA: NPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(KpucTayuIM4ecKux) Ted. B3anMocBsi3b MEXIy CBOMCTBAaMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSX M UX aTOMHOMOJICKYJSAPHBIM cTpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI.

Hemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO JIBHKECHHS.

2. Habmonenue nuddysun.



3. HaOmonenue ~ siBneHud,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKMBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnwie padbomosl u onvimol.

1. OueHka JuameTpa aroMa METOAOM pPsOB (C  MCIIOJIb30BaHUEM

dotorpaduii).

2. OnpIThI O HAOTIOAEHHIO TETIJIOBOI'O PACIIMPEHUSI Fa30B.

3. OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUS.

JBU:KeHMEe U B3aMMOJeiiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPAaBHOMEPHOM JBUXKEHUU. Pacuer mytu u
BPEMEHU JIBUKEHUS.
SBnenne wHepuuu. 3aKOH WHEpUMH. B3amMoleicTBuME Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InmoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IHHULIEC
o0beMa BEIECTBA.
Cwita kak XapakTepucTrKa B3auMoAeucTBHs Ten. Chia ynpyrocTd M 3aKOH
I'yka. M3mepenne cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJa
TsokecTd. Cria TSHKECTH Ha Apyrux maHerax. Bec Temna. HeBecomocts. Crioxxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM IpsiMoM. PaBHoxencTByromas cui. Cuina TpeHUs.
TpeHue CKOIbKEHHS U TPEHUE NOKOSA. TpeHne B IPUPOE U TEXHUKE.
Jemoncmpayuu.
1. HabmroneHne MexaHMUECKOT O ABMKEHUS Tela.
2. M3MepeHune CKOpOCTH NPSIMOJIMHENHOTO IBUKECHHUSI.
3. HaGnronenue siBiIeHUs HHEPLIUH.
4. HabmroneHue u3aMeHeHUs! CKOPOCTHU MPHU B3aUMOJECHCTBUU TEN.
5. CpaBHEHHE MacC 0 B3aUMOJEUCTBUIO TEN.
6. Clio)KeHue CWII, HallpaBJIEHHBIX IO OJHON MPSMOH.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOrO JABMKEHHUS (IIApUKA B )KUAKOCTH,
MO/JIEIH IIEKTPUYECKOTO aBTOMOOUIIS U TaK Jiajee).

2. OmpezeneHne CpelHE CKOPOCTH CKOJNBXEHHsS OpycKa WM IIapuKa o
HAKJIOHHOM TIJIOCKOCTH.
OnpenenexHne IIOTHOCTH TBEPIOIO TENA.

4. OnbITHI, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTbh PACTSKEHHS (Iedopmarun)
IPYXUHBI OT TPUII0KEHHOW CHJIBIL.

5. OmbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUSI OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

JdaBjieHne TBEPABIX TeJl, KUAKOCTEH U ra3o0B.



JlaBnenue. CriocoObl YMEHBIIIEHUS U yBEIUYEHUS JaBiieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJEHUS Tra3za OT oObema, Temmeparypbl. l[lepemada maBieHus
TBEPJbIMU TEJIaMH, KUAKOCTAMH W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbI. 3aBUCUMOCTb JABJICHUSI KUJIKOCTH OT TiayOuHbL. ['mapocratnueckuit
napajiokc. Coodiaromuecs cocynbl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emin. OmnbiT Toppuuennu. M3mepenne atmochepHOro
JaBJieHUsI. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )XUAKOCTU M ra3a Ha MOrPYKEHHOE B HUX TeJIO. BriTankusaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomiaBanue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs JKUIKOCTBIO M Ta30M.

Coobmiaromuecs: COCyabl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAJKUBAIONICH CHUIIBI OT 00BEMa TMOTPYKEHHOW YacTh
TeJla U TNIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAOIIEW CUJIBI BECY BBITECHEHHOU KUJIKOCTH.

8. YCJOBHE IJIaBaHUS TeEJl: TUIABAHHUE WM MOTPYKEHHUE TEN B 3aBUCUMOCTHU

AN T o

™~

OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U )KUIKOCTH.

Jlabopamopnuie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpyKEHHOMU B
YKUAJIKOCTh YaCTH Tea.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
NOTrPY>KEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBHITUIKABAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OmnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHIIBI,
NEHCTBYIONIEH Ha TeJlo B JKUAKOCTH, OT OOBEMA MOrpyKEHHOW B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKA U
ONPEIEIIEHUE €€ IPYy30MO0AbEMHOCTH.

PaGora u MOIIIHOCTH. JHEPruUs.

MexaHnuueckas pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pblyar, OJOK, HAKJIOHHas TUIOCKOCTh. [IpaBuio

paBHOBecus pbiuara. [IpumeHeHue TmpaBWiIa paBHOBECHS pblUara K OJIOKY.



«3osioToe mpaBuwio» MexaHukH. KoadduimeHnt none3Horo aelcTBus (nanee —
KII) npocThix MmexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckasds dsHepruss. KuHermyeckas U NOTEHLMAIbHAS DSHEPIUS.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsbl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHHUS MPU PAaBHOMEPHOM JIBUKEHUM TeJla

10 TOPU3OHTAJIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KNIACC

TennoBble ABJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISPHO-KUHETUYECKON TEOPUU CTPOCHUSA
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKOU TEOPUH.

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUMN BEIIECTBA.
Kpucrannmmueckue u amopdusie Tena. OObSICHEHHE CBOWCTB Ta30B, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJOXKECHUNM MOJIEKYIAPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHM€e U KalWUISIPHBIE SIBJICHUS. TemIoBOe paclIMpEHUE U CKATHE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JIBHXKEHUS
gactur. BuyTtpenuss osueprus. CrnocoObl W3MEHEHUS BHYTPEHHEH JHEPTUU:
TeIIonepenayda 17} COBEpLIEHUE paboTHI. Buas TEIUIoNEepeaaUM:
TEIUIONPOBOIHOCTD, KOHBEKIIUsI, U3JIyYEHHUE.

KonnuecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBecuEe. YpaBHeHUE TemioBoro Oamanca. [lmaBinenwe wu
OTBEpJICBAHUE KPUCTALUIMYECKUX BELIECTB. YJ€IbHAs TEIUIOTA ILJIABJICHUSA.
[TapooOpazoBanue u konaencamus. Mcnapenune. Kunenume. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIEHUS OT aTMOC(HEpPHOro
JABJICHUSI.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeNIbHAS TEIUIOTa CTOPaHUSL.

[Tpununer pabotel TeroBbix aurareneit KIIJ[ temmoBoro nBurarerns.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO JIBHIKEHHS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenue ssBieHnii cMauMBaHUsI M KaMMIISIPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpesanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
Habmonenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO TEUCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSHKCHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOACHUIO TEIIOBOI'O PACHIMPEHUS Ta30B, KHIAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

IIpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKHJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHhI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
TerIonepeaavyy U padboThl BHEITHUX CHJI.

UccnenoBanre sBIEHUA TEMIOOOMEHAa MMPU CMEIIMBAHUU XOJIOJHON U
ropsiuey BOJBI.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJI000MEHE C HArPEThIM METAUTUYCCKUM HIHJIUH]IPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

Ornpenenenue yaenbHOM TEMUIOTHI MIJIAaBJICHUS JIbJA.

DJIeKTpUYecKre 1 MATHUTHbIE SIBJICHHUS.
Onektpuzauusi Ten. J[Ba ponaa 3JEKTpUUYECKHUX 3apsiioB. BzaumopnelncTBue
3apsokeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTH  CHIJIBI  B3aUMOJICHCTBUS

3apsOKEHHBIX TEJT OT BETUYMHBI 3apsIIOB U PACCTOSIHUSI MEXKTY TEJIaMHU).
Onektpuueckoe mnojie. Hanpspk€HHOCTh aiekTpudeckoro mnois. [lpuxuun
CYNEPHO3ULIUU IEKTPUUECKUX TT0JIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W AUDNIEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DINEKTPUUYECKUI TOK B KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ConpoTuBieHHE MPOBOJHUKA. Y AEIBHOE COMPOTHUBJIIEHUE BEIIECTBA. 3aKOH Oma
o yyactka nenu.  [lociemoBarenbHOE W MapajlielIbHOE — COCIUHEHUE
IIPOBOJHUKOB.

Pabora © MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHua.
DIIEKTPUUECKUE 1IETTH U TTOTPEOUTENH IIEKTPpUIECKoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMonmeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHutHoe nojie 3eMJIM U €ro 3HauYeHHE JIJIsl )KU3HU Ha 3eMJie.
OmeiT  Opcrena. MarautHoe moje  JJIEKTpudeckoro Toka. [Ipumenenune
AJIEKTPOMArHuTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA IPOBOJHUK C TOKOM.
DJIEKTpOJBUraTeNlb MOCTOSTHHOIO TOKa. lcronb30BaHWE 3IEKTpOABUraTenci B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apanes. SABneHue 3mekTpoMaraHuTHOM MHAYKUUU. [IpaBuiio Jlenna.
DIIEKTPOreHepaTop. Cnoco0bl MOJTYYEHHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHH.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poza 3JIEKTPUUECKUX 3apSAI0OB U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUS INEKTPUUECKUX 3apsI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnKky MOCTOSHHOTO TOKA.
JIecTBUA SJIEKTPUUECKOrO TOKA.
. DNEKTPUYECKUI TOK B JKUJIKOCTH.
. 'a30BBbIM pa3ps.
. I3Mepenue cuipl TOKa aMIepMETPOM.
. I3MepeHune 3JeKTpUUECKOro Haps>KEHUSI BOJIbTMETPOM.
. PeocTar u Mara3uH COpOTUBIICHUM.

L O N o UV A WwN e
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. BzaumoencTBre MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onbitel apapes.

3aBUCUMOCTh HANpPaBIICHUS WHIYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie padbomout u onvimet.

1.

I

10.
11.

12.

13.

14.

15.

16.

OmeITel TO  HAOMIONCHWIO DJEKTPU3AMKM Tel WHAYKIUECH W TpHU
COTIPUKOCHOBEHHUH.

HccnenoBanue MEWCTBUS DJICKTPUUYECKOTO TIONS HA TPOBOIHUKU U
JTUDJICKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
W3mepenue u peryimpoBaHUe CHIIBI TOKA.

N3mepenne u peryinnpoBaHnue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO 4Yepe3 PE3UCTOp, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIIEKTPUIECKOTO
COTIPOTUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJH MONEPEUYHOTO
CEUCHHS U MaTepuaa.

[IpoBepka TmpaBuia CIOXKECHHS HANPSOHKEHUH TPU  TOCIEA0BATCILHOM
COCITMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmia AJis CWIbI TOKa MPU MapaIeIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI MEKTPHUUECKOr0 TOKA, UAYIIETO Yepe3 pe3ncTop.
Ompenenenrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIJACIAEMONW Ha
pe3ucTope.

HccnenoBanre 3aBHCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT
HanpsDKEHUS Ha HEl.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MAarHUTHOTO B3aUMOICUCTBHS TTIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHWUTHOTO TIOJNSI  TOCTOSTHHBIX ~ MAarHUTOB TPH X
00BETMHEHUU U Pa3/ICIICHUH.

UccnenoBanue nedcTBUsI IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JAEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIbI  B3aUMOJICUCTBUS
KAaTyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa WM HaIpaBIICHUS TOKAa B
KaTyILKE.

18. M3yueHue AeUCTBUA MAarHUTHOT O TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHcTpynupoBaHue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI IO UCCJIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHWE W3MEHEHUW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KIIACC

MexaHuuyeckue siBJICHMS.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
newxeHne. HepaBHoMepHOe npsimonnHeHOe ABWKeHUE. CpenHsass 1 MTHOBEHHAas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckOopeHHOe NpsiMOiiMHEHHOe JBHkeHHe. (CB0OOOIHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepmon u yvacrora oOpauieHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[Tepseiit 3ak0oH HproTtona. Bropon 3akon Hetorona. Tperuid 3akon HeroToHa.
[IpuHIMII CyNIEPHO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPEHUS CKOJIb)KEHUS, CHIIa
TPEHHUS TTOKOsI, APYTHE€ BUIbI TPEHUS.

Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO
nafgeHus. /[puwxkenue mianer BOKpyr ComHua. IlepBas kocmuyeckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTtepuanbHON TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TENA € 3aKPEIUIEHHOM OChIO BpanieHus. MoMeHT cuibl. L{eHTp TsikecTu.

Nmnynec Tena. M3menenne mmnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
Tperus. CBsi3b S3HEpruu U padotsl. [loTeHManbHas SHeprus Tena, MOAHITOrO Hal
MOBEPXHOCTHIO 3eMiIH. [IoTeHIIManbHas sHeprus cxaTol npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKOU
JHEPIUM.

Hemoncmpauuu.

1. HalnrogeHne MeXaHWYECKOTro ABMIKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHME TIyTE€d W TPACKTOPUN ABWKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIUHENHOTO IBUKECHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM M  YCKOPEHHOM JIBH)KEHUHU
OTHOCUTENbHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

Habmronenue paBeHcTBa CUI PU B3aUMOJICHCTBUM TEll.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOJICUCTBUH TEIl.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halmtonenme peakTHUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU IBUKECHUU TEJa MO/ I€MCTBUEM
PY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpyupoBanue TpakTta [jis pa3roHa W JajdbHEWIIEro paBHOMEPHOTO
JIBIDKCHUS TIAPUKA WU TEIEHKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJBXKEHHS OpycKa WU JBUKEHUS
HIapyKa o HaKJIOHHOM MIIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

WccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
JIBIKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPH PaBHOYCKOPEHHOM JBIDKCHHH 0e3
HAYaJIbHOM CKOPOCTH IYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpduiieHTa TPEHUSI CKOJbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenve padOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBIXKCHHH TeJa
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
HCIIOJIb30BaHUEM HEMOABIMKHOTO U MOIBYKHOT'O OJIOKOB.
11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.
Mexann4yeckue KoJeOaHusi M BOJIHbI.

KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: TTepro,
4acToTa, aMIUINTYy1a. MaTtemMaTudecKuil U NpyKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHbIE U
MONEpPEYHbIC BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHUS.
MexaHnnyeckue BOJIHBI B TBEPJIOM TEIIE, CEUCMUYECKUE BOJHBL.

3Byk. I'poMKOCTh 3Byka u BbicoTa ToHA. OTpaxkeHue 3Byka. MHpa3ByK u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxoseOaHUM Tel IIOA JEUCTBHUEM CWIBI TSIKECTH U CUJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.
Pacnpoctpanenue npo10JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKUMN pE30HAHC.
Jlabopamopnwie padbomosl u onvimot.
1. OmpeneneHre 4YacTOThl M Mepuojia KoJieOaHMM MaTeMaTHU4eCKOTo
MasiTHUKA.

2. OmnpeneneHue 4acTOTHl U TIepuo/aa KoyeOaHuil IPy>KMHHOTO MasiTHUKA.

3. HccnemoBanue 3aBUCHMOCTH IEpHOJia KOJIeOaHUN MOABEIICHHOI'0 K HUTH

rpy3a OT JJIWHBI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIepHoO/Ia KojaeOaHU MPYKUHHOTO MasTHUKA

OT MaccChl rpys3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl rpysa.
6. ONBITBI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh  Tepuojia  KojeOaHui
MPY>KUHHOT'O MasiTHUKA OT MACChI Tpy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHusi CBOOOIHOrO MaICHUS.
DJIeKTPOMATHUTHOE T10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIGKTPOMAarHUTHOE  MoJie.  DJIGKTPOMarHuTHbIe  BOJIHBI.  CBOMCTBa
3JEKTpOMarHuTHeIX BOJH. Illkanma »iaekTpomMarHWTHBIX BOJIH. Mcmonb3oBaHME
3JICKTPOMArHUTHBIX BOJIH JJIs COTOBOM CBSI3H.
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DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BOaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydeHue CBOMICTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWIBHOTO

TenedoHa.
CBeTOBBIC SIBJICHHUS.

JlyueBass ~ Mmopmenp  cBera.  Mcrounumku ~— cBera.  IIpamonmHEnHOE
pacnpoctpaHeHue csera. 3atmeHuss Connua u Jlynel. Otpaxenue cBera. Ilnockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OoTpakeHHe cBeTa. Vcmonb3oBaHME TMOJHOIO BHYTPEHHETO OTPaKCHUS B
ONTHYECKHUX CBETOBOAAX.

Jlunza. Xon onyueir B nuH3e. Onruueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Tejeckomna. ['J1a3 Kak onTuUYeckas cHucTema. biaum3opykocTe u
JAIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. OmnbiTel HbloToHa. CroxkeHue
CHEKTpalbHBIX IBETOB. Jluciepcust cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTPaHEHUE CBETA.

Otpaxenue cBera.

[Tonyuenue nzo0paxeHUH B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOIIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKOIA U TEJIECKOIIA.
10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.
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12. [Tonydenue 6eoro cBeTa IMpu CIOKECHUH CBETa Pa3HBIX 1IBETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanme 3aBUCUMOCTH yIjla OTPaKEHUS CBETOBOTO Jyda OT YIJIa
najCHUs.

2. H3ydeHue xapakTepuCTUK M300paKEHUS MPEIMETa B IDIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHMOCTH yIJIa MPEIOMIIEHUSI CBETOBOTO JIyda OT YIJia
naJCHUS Ha TPAHUIIE «BO3TYX—CTEKIION.



4. TlomyueHnue u300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JTNH3BI.
Omnpenenenre (HOKYCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI coOMparomiei
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJACHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

KBanToBbBIC AIBJICHHUS.

Omneitel Peseppopna u miuanerapHas Mozenb atoma. Mogens atoma bopa.
HcnyckaHue u nornouieHne cBeta aroMoM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anb(a, OeTa- U ramma-usnydeHus. CTpoeHue aTOMHOIO
anpa. HyxionHas wmopens aromHoro sxgpa. Msorombsl.  PangnoakTuBHBIE
npespauienus. [lepuon momypacmnaaa aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DHeprus CBsI3M aTOMHBIX fAnep. CBsA3b Macchl W dHEprud. Peakiuuu cuHTe3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

Anepnas ocHepreruka. JleWCcTBUS pPAJUOAKTUBHBIX HU3JIYYEHUH HA KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JINYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. HabGmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsiydeHus npupoaHbIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaOmroneHue CIUTOUIHBIX U TMHEHYaThIX CIEKTPOB U3IyUYEHHUS.

2. HMccnenoBanue TpPEKOB: M3MEPEHHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (o gororpadusim).

3. M3mepenue paguoakTuBHOrO (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENHHO-0000IAIOINKA MOYJIb TPEIHA3HAYEH IJI1 CUCTEMAaTHU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3MKH, a TaKKe JJIs MOArOTOBKH K
OCHOBHOMY TOCYAApCTBEHHOMY »3K3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOPABILIKX 3TOT yU4EOHBIN MpEeaMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeNIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeYMBAETCS JOCTH)KEHUE MPEAMETHBIX U
METaNpeJMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  0OydeHus, QopMmupyercs
€CTECTBEHHOHAy4YHas! T'PAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJEHUE YMEHUSMH OOBSCHATH (PU3HUUECKUE
SBJICHUSI, TPUMEHSS TMOJYy4YEHHBbIE 3HAHMS, peaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIIMaNBHO AEATENIBHOCTHBIA XapakTep JaHHOTO pa3lielia peaan3yeTcs
3a Ccu€T TOro, 4YTO OOydYaroUIMecsl BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIONYYCHHBIX 3HAHWM pacro3HaBaTh M HAYyYHO OOBACHSITH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCITIOJIb30BaTh HAYYHbIE METOJIbl UCCIIeA0BaHUs (PU3NUECKUX SBJICHUH, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSCHSTh HAYYHBIE OCHOBBI HauOOJiee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOTrO MCIOJIb30BAHUS PA3IUYHBIX MCTOYHHKOB
SHEPIMM HAa OCHOBE 3aKOHA IMPEBPAILICHUS M COXPAHEHUS BCEX M3BECTHBIX BUJOB
SHEPTHH.

Kaxngas wu3 TeM [aHHOrO MOOyJs BKIKOYAET JKCHEPUMEHTAJIbHOE
uccienoBaHre o0O00IIaromero xapakrepa. Moayiab 3aBeplIaeTcsl MPOBEACHUEM
JTMArHOCTUYECKOM M OLIEHOYHOU paboThI 32 KypC OCHOBHOT'O 00IIero 00pa3oBaHusl.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nku HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO

Ha JOCTH)KEHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) naTpuoOTHYECKOT0 BOCIIMTAHMS :

- TIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
(bU3UYECKON HAYKH;

- IICHHOCTHOE OTHOIIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY y4YaCTHIO B 00CYKJIE€HUU OOIIIECTBEHHO 3HAUYHUMBIX U
ATUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHKECHUM
bu3uKy;

- OCO3HAHUE BAXHOCTH MOPAIbHO-3TUYECKUX NPUHLUIOB B JEATEIBHOCTH
Y4EHOTO0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPHUATHE JCTETHUECKHX KA4eCTB (PM3UYECKON HAyKU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HaHHME IIEHHOCTH (HU3MYECKOM HAyKHM KaK MOIIHOIO HHCTPYMEHTA
MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIECH COCTABIISIOLICH
KYJIbTYPBHI;

- pa3BUTHE HAay4YHOH JI0003HATEIBLHOCTH, WHTEpeca K HCCIEI0BATEIbCKON
JIeSITeIIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl  3J0pPOBbS M  3MOUMOHAJIBLHOIO
OJ1aromoJryums:

- OCO3HaHHME IIEHHOCTH Oe30macHoro ooOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaXXKHOCTH MpaBWI O€30MacHOTO IIOBEJICHHUS Ha
TPAHCIIOPTE, Ha JOPOrax, C AIEKTPUUYECKUM M TEIJIOBBIM O0OpY/OBAHUEM B
JIOMAIIIHUX YCJIOBUSIX;

- c(OpMHUPOBAHHOCTh HaBbIKa peQIeKCHM, IPU3HAHHWE CBOETO IpaBa Ha
OIMOKY M TAKOTO e IIpaBa y APYroro 4eIOBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE B pPEHICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3alid, TopoAa, Kpas) TEXHOJOTHYSCKOW U



COIMAIbHON HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIe U (U3HIECKHUX
3HaHUM;

e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOPECCUil, CBA3aHHBIX C (UZUKOM;

e 7)3KO0JIOrHYECKOr0 BOCTIUTAHUA:

e - OpUEHTalUs Ha NpUMEHEHHE (UBUYECKUX 3HAHUW U1 pelieHus 3ajad B
007acTH OKPYKAIOIIEeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB U OIEHKH UX
BO3MOXHBIX ITOCJIIEACTBUN JIJI1 OKPYKAIOILIEN CPEBI;

e - OCO3HaHME IJI00ATBLHOI'O XapakTepa HKOJOTMUECKHUX MpOoOIeM M MyTel ux
pelieHus;

e 8) ajanTanum K M3MEHSIOUIMMCS YCJOBHSAIM COLMAJIBLHOM W NPHUPOIHOM

cpeabl:

e - MOTPEOHOCTP BO B3aUMOJICHCTBUM TIPH BBITIOJIHCHUHM WCCIICIOBAHUNA U
MPOEKTOB (M3UYECKONW HANPaBICHHOCTHU, OTKPBITOCTh OMBITY W 3HAHUSAM
ApYrux;

e - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
JIeATCIbHOCTE;

e - MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM duciie GopmMyaupoBaTh
U7ieH, TIOHSATHSA, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHHUE Ae(DUIIMTOB COOCTBEHHBIX 3HAHWUU U KOMIIETEHTHOCTEHN B 00JacTH
buzuKy;

e - IUIAHUPOBAHHUE CBOETO pA3BUTUA B MPUOOPETEHUM HOBBIX (PU3MUYECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIISTH B3aUMOCBSI3U IPUPO/IbI, 00IIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e - OIICHKA CBOUX JECUCTBUM C YYETOM BIUSHHS HAa OKPYKAIOLIYIO Cpexdy,
BO3MOYKHBIX TJIOOATBHBIX MTOCIEICTBHI.

METAIIPEIAMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOoeHMsSI TpOrpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y odydaronierocsi Oyayt chopMUpoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIC JCHCTBUS,
KOMMYHHUKATHBHBIE  YHUBEpCaJbHBIC  Y4YcOHBIC  JICWCTBUSA,  PETYJISATHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1elicTBUSA

ba3oBble JjornuecKkue 1eCTBUSA:
e BBISBIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK OOBEKTOB
(s1BIEHMIN);



yCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS JIS
00O0OIIICHUS U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pacCMaTpUBaEMBbIX (pakTax,
JAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINXCS K (DU3UICCKUM SBIICHUSM;
BBISIBIISATh TIPUYMHHO-CJICJICTBCHHBIC CBS3M TMPU HM3YYCHUH (DU3UICCKUX
SBJIICHUM U TIPOIIECCOB, J€aTh BBIBOJbI C MCIOJIb30BAHUEM JIETyKTUBHBIX
Y UHIYKTUBHBIX YMO3AKIIOUCHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3AX
(U3UYECKHUX BEJIUYMH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOcO0 pemieHus y4eOHOM (Qu3anyeckon
3alauu (CpaBHEHHE HECKOJIbKUX BAapUAHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOSIIET0 ¢ Y4ETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBbIe ucciienoBarebCKe 1eCTBUA .

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIH
bu3nUecKuil IKCMEPUMEHT, HEOONBIIOEe WCCIEAOBaHNE (PU3UIECKOTO
SIBJICHUS;

OLICHUBaTh HAa NPUMEHUMOCTH M JOCTOBEPHOCTh HH(OpMaIHIo,
MOJIYYEHHYIO B XOJI€ UCCIEIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIBLHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJIBI IO PE3yJibTaTam
MPOBENEHHOIO HAOIIOAEHUS, OIbITa, UCCIIEIOBAHUS;

MPOrHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (U3HUECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATH MPEATIONO0KEHUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nagopmanueii:

NPUMEHATh Pa3INYHbIC METOMbI, HHCTPYMEHTHI M 3alpOChl MPH MMOUCKE U
orOope WH(pOPMAIUM WU JAHHBIX C y4E€TOM MPEIIOKEHHON Yy4ueOHOM
dbuznyeckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUIOB U ()OPM IIPEIICTABICHHUS,

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIBHYIO (OPMY TPEACTABICHUS
uHbOpMAIIMM W WUTIOCTPUPOBATH peIlaeMbie 3aqadll  HECIOKHBIMHU
cXeMaMHu, TharpaMMaMi, HHOU TpaduKoil 1 UX KOMOWHAITUSIMHU.

KoMMyHUKaTHBHbIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHSA:

B X0A€ OOCYXAEHUS Y4eOHOro MaTepHualia, pe3yJbTaToOB J1a0OpPaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOil TEMBI U
BBICKa3bIBAaTh HJIEH, HAIlCJICHHbIE HAa pELICHHE 3aJaud M IOJAJepKaHHe
0J1ar0oXKeIaTeIbHOCTH OOIIEHUS ;

COIMOCTABIIATh CBOM CYXACHHS C CYXKICHUSIMU JPYIMX YYaCTHUKOB
nuanora, oOOHapyKMBaTh Pa3IUIUE U CXOACTBO TO3HIIHIA;



BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEJCTABIATH PE3yIbTAThl BBIIOIHEHHOTIO (PU3MUECKOI0 ONBITA
(3KCIIepUMEHTa, UCCIIEI0BAHUS, IPOEKTA);

NOHMMaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHAUBUAYAbHOM pabOThl MpU PEUIEHUU KOHKPETHOW (U3UUECKOU
POOJIEMBI;

NPUHUMATh LIEJIM COBMECTHOW AESTEIIBHOCTH, OPTaHU30BBIBATh JIEHCTBHS
no e€ JOCTIKEHHIO: pAacHpelensTh pPOiau, OO0CYKIaTh MPOLECChl U
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJIEH;
BBITNOJHITH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPaBJIEHUIO W KOOPJIWHUPYS CBOM JEUCTBHUS C JIPYTUMU
YJIeHaMHU KOMAaH/]Ibl;

OLIEHMBATh KauyeCTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSATEIbHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEUCTBHUS.

PeryasiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyAIUsX, TPEOYIOMNX
JUIsL perieHus: GU3nYecKuX 3HaAHUM;

OPUEHTHPOBATHCS B  PAa3IMYHBIX TMOAXOJAX TMPHUHATUS  PEIICHUI
(MHIUBUAYaJIbHOE, TPHUHITHE PEHICHUS B TPYIIE, MPUHATHE PpEIICHUN
TPYIIIOH);

CaMOCTOSITEIILHO COCTABIIATh AITOPUTM pelICHUsT PU3NUECKON 3aauu WIn
IUIaHa KCCIEAOBAHUS C Y4ETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATh MPEJIaracMble BApUAHThI PELICHUN;
JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTpOJ'lL, AMOIMOHAJIbHBbIN HHTE/JIEKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Ipeiarath IUIaH €€ U3MEHEHNS,
OOBSICHATH NPUYMHBI  JOCTHKEHHUS  (HEJOCTHXKEHUS])  Ppe3ylbTaToB
NEeSTENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JIEITEILHOCTh (B TOM YHMCJE B XOJI BBINOJHEHUS
¢u3n4yecKkoro MCCIEAOBAaHMA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSATENbCTB, HM3MEHUBIIMXCS CUTYallUi, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJI U YCIOBUSIM;

CTaBUTb C€0sl HA MECTO JPYroro 4YeJOBEKa B XOJ€ CIIOpa WM JUCKYCCUHU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYIoro;
NPU3HABATH CBOE MPABO Ha OMIMOKY MPU pelIeHUU (PU3UYECKUX 3a/1ay WU
B YTBEPKJICHUSAX Ha HAYYHBIE TEMBI U TAKOE 7K€ IPABO APYTOro.



IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenust B 7 KJjiacce IpeIMEeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS: (PU3MYECKHME W  XUMHUYECKHE  SBIICHHS,
HAOJIIOICHHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CIMHMIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BelllecTBa (TBEPHAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKoe JBIKEHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYOIIAs
cwia,  gepopmanus  (ympyras, — IUIacTUYeCKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (nuddysus, TEIoBOe IBUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEpPaBHOMEPHOE  JBW)XXEHHE, HWHEpIus,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUIEHHON OCHIO
BpallleHUs, Tepenada [aBjieHUsT TBEPABIMU TellaMH, XUIAKOCTAMH U
razamy, arMocepHOoe JaBJICHHE, IUTaBaHWE TeJ, MpEeBpallcHUs
MEXaHUYECKON AHEpPruu) MO OMNHCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NUECKOE SIBICHUE;
pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (U3UYECKUX  SBJICHUH B
OKpY’)KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
MPUMEPHI JIBIOKCHHSI C Pa3IUYHBIMU CKOPOCTSIMU B JKUBOW U HEXKHUBOU
NpUpoJie, NCUCTBHE CWIbI TPEHUST B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, pblyaru B
TeJe YeJIoBeKa, MPU 3TOM MEPEBOUTh MPAKTUYECKYIO 3a]ja4y B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) (PU3NUYECKUX SIBJICHUIA;
OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SBICHHS, UCTIOIB3YS
dbuzuyeckre BENUYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpPEMS,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YNPYTOCTH, CUJIa TSAXKECTH, BEC
Tella, Ccuila TPEHUs, MAaBjieHHEe (TBEPAOro Tela, KUJKOCTH, Trasa),
BBITAJIKUBAIOIIAS CUJIA, MEXaHWYecKas padoTa, MOIIHOCTh, IMJIEYO CHJIbI,
MOMEHT CWIbl, KO3(P(QUIIMEHT TMOJE3HOr0 JCHUCTBUS MEXaHHU3MOB,
KMHETUYECKasi W TOTEHIMAJIbHAsl JHEPrus), MPU OMHUCAHUM MPABUIBHO
TpakTOBaTh  (PU3UYECKHH  CMBICH  HUCIHOJIB3YyeMBIX  BEIUYUH, UX
0003HaYeHUs1 M €IUHULBI (PU3NUYECKUX BEIUYUH, HAXOIHUTH (HOPMYJIbI,
CBSI3bIBAIOIINE JAHHYIO (DU3WUYECKYIO BEIMYUHY C JPYTUMU BETUYMHAMU,
CTPOUTH TpapUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TeN, (U3MYECKUE SBJICHHUS U TIPOIECCHI,
UCIIONB3Ys MpaBUjia CIOXKEHUsI CUl (BAOJb OJHOM mpsimoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUIIO paBHOBecHUs pblyara (0Joka),



«30JI0TOC TIPABHIIO» MEXaHUKH, 3aKOH COXpPAaHEHUS MEXaHUYEeCKOH
DHEPruu, MpPU HSTOM JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa W
3alMChIBaTh €r0 MaTEMaTHUECKOE BBIPAKEHUE;

OOBICHATH (PU3MUYECKUE SBIICHUS, POLIECCHl M CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CHUTyalliii MPaKTUKOOPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITh NIPUUMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE U3 1-2
JIOTMUECKHX IIAroB C ONopoi Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3UUECKUX
SBIICHUH, PU3NUECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3amadyd B 1—2 JeHCTBHS, HCHONB3ys 3aKOHBI H
¢dopMyIibl, cBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajIu3a
YCIIOBUS 33/1a4¥l 3alHCHIBATh KPATKOE YCIOBHE, MOJACTABIATh (hU3MUECKUE
BEIMYMHBI B (OPMYJIBI U TPOBOAHMTH PACUETHI, HAXOIUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE NIJIsl PEIICHUs 3aJ/lay, OLIEHUBATh PEATUCTUUYHOCTD
MOJTY4eHHOU (PU3UYECKOM BEIMYUHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh MPH MOMOIIU
($u3NIECKUX METO/IOB, B OMMCAHUN UCCIIEIOBAHUS BBIICIATH MPOBEPSIEMOE
npeanonoxkenue  (TUIOTE3y),  pa3iMyaTh M HMHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOAUTh OLIMOKM B XOJA€ OIBITA, JeNarh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

NPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MYECKHX SIBICHUNA WU
buznueckKux CBOICTB TeN: dbopmynupoBaTh IpOBEpsEMbIC
IPENON0KEHUs, COOUPATh YCTAHOBKY U3 IMPEIOAKEHHOI0 000pyA0BaHHUA,
3aMMCHIBATh XOJI OMBITa U (DOPMYIHPOBATH BHIBOJIBL;

BBITIONHITh TMPSMbIE HM3MEPEHHUsI PACCTOSHUS, BPEMEHM, MAacChl Telna,
o0béMa, CHJIBl M TEMIEpaTypbl C MCIOJIb30BAHMEM aHAJIOTOBBIX U
u(pOBBIX MPUOOPOB, 3aAMUCHIBATH TOKA3aHHUs MPUOOPOB € YUIETOM
3aJJaHHOW aOCONIOTHON MOTPEITHOCTH U3MEPEHHIA;

MPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJHONU (PU3NUYECKOW BEIMYUHBI OT
JIPYrol C HCIHOJNb30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
pPaBHOMEPHO JIBIKYIIEroCs Telda OT BPEMEHU JBWKEHHS TeNa, CUJIbI
TPEHUS CKOJIbXEHUS OT Beca Tella, KauecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT TUIOLIAAU COMPUKOCHOBEHUS TEN, CHIIbI
yIOPYroCTH OT YAJMHEHUs MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOrpyXEHHON YacTH Tella M OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOIPYKEHO TEN0, YCIOBUN
IUTaBaHUsl TEJ, YCIOBUM paBHOBECHs pbluara U OJOKOB), y4acCTBOBaTh B
IUIAHUPOBAHUM y4€OHOrO HCCIEAOBaHUs, COOUpaTh YCTaHOBKY U
BBIMOJHATh M3MEPEHUs], Cleaysl MPEeNoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl TMONYYEHHON 3aBHCHUMOCTH (U3NYECKUX BEIMYUH B BHJE



NPEIOKEHHBIX Ta0NUIl W TpaduKOB, JeTaTh BBIBOABI MO pe3yibTaTaM
UCCIIEIOBAHMS;

IPOBOJNUTh KOCBEHHbIE H3MEPEHMs] (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIECTBA KUAKOCTU U TBEPJAOTO Tela, CHIA TPEHHS CKOJIbKCHHS,
JaBJICHHWE  BO3/yXa, BBITAIKUBAIONIAs  CWia, JEHCTByMOINas Ha
HOrpyXKEHHOE B JKMJKOCTh TeNO, KOA(p(UUIMEHT MOJE3HOTro JeiCTBUs
OPOCTBIX MEXaHU3MOB), CIEAysS NPEUIOKEHHON HWHCTPYKUUHU: TpU
BBITIOJTHEHUHA HW3MEPEHUH coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUMCIISITh 3HAYCHNE NICKOMOW BEITUYMHBI,

COOMIOZIaTh TIpaBMiIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHsSI MPUOOPOB M TEXHUYECKHX YCTPOUCTB:
BECBbl, TEPMOMETP, AMHAMOMETP, COOOIIAIOUIMECS COCYIbl, OapomeTp,
phlyar, NOJBWKHBINA U HETIOABU)KHBIN OJIOK, HAKJIIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPUHIMMBI JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OIMOPOH HAa WX OMHUCAaHUA (B TOM 4YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOAOIPOBOJA, THMIPABIUYECKUH IIpecc,
MaHOMETp, BBICOTOMED, IOPIIHEBOM HACOC, AapEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3NYECKHUX SIBJICHUM M HEOOXOAUMBbIE (PU3MUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  HpUMEphl  (HAXOAMTH  HH(POPMALMIO O  [PUMEPax)
INPAaKTHYECKOrO HCIOJb30BaHUs (U3MUECKUX 3HAHUN B IOBCEIHEBHOU
KU3HU 111 obecriedeHusi 0€30MacHOCTH MPH OOpalieHnH ¢ MpudopaMu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS W COONIOJCHUSA
HOPM 3KOJIOTHYECKOT0 MTOBEICHNS B OKPY KaIOLIEH cperne;

OCYILIECTBJISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHere B
COOTBETCTBHH C 33/IaHHBIM TTOWCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIIUXCS
3HaHUH M TYTEM CPAaBHEHUS paA3JIMYHBIX HCTOYHUKOB BBIJEIATH
MHPOpPMAIMIO, KOTOpas SBJIAETCS NPOTUBOPEUYMBOM HWIM MOXKET OBITh
HEI0CTOBEPHOM;

UCTIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/laHUl HAYyYHO-TIOMYJISPHYIO
JaUTEepaTypy (pU3MUECKOro COAEp)KAaHMSA, CIPABOYHBIE MaTEpHAIbI,
pecypcbl cetu MHTepHET, BlafeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POPMALUMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—-3 MCTOYHHMKOB MH(pOpMaluu (HU3MUECKOrO COAEPKAHUS, B TOM
yuciae MyOJaMYHO JAeNaTh KpaTKUe COOOUIEHHsI O pe3yibTaTrax MPOEKTOB
WIH Y4eOHBIX HCCIENOBAaHUM, NpPU OSTOM TPaMOTHO HCIOJIB30BAThH



U3YYEHHBIM TOHATUHHBIMN anmapaT Kypca (QU3MKH, CONPOBOXAATh
BBICTYIUICHUE IIPE3CHTALUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB W HCCIEJOBAHHMN paclpeaensithb
00s13aHHOCTH B TpyNNe€ B COOTBETCTBUM C IMOCTaBJIECHHBIMHU 3aJadyaMH,
CIEINTh 3a BBINOJHEHWEM IUIaHA JEWCTBUW, AaJEKBATHO OIIEHUBATh
COOCTBEHHBI  BKJIAJ B  JCATENBHOCTb  TIPYMIbI,  BbICTpPAUBATh
KOMMYHHMKAaTHUBHOE B3aUMOJECHUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIKX.

K xon1y oOyuenus B 8 kiacce npeamMeTHble pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCIIOJIb30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE€ COCTOSIHUS BEILIECTBA, KPUCTAILNTMYECKUE U
aMmop(HbIE TeNa, HACBHIIICHHBI W HEHACBIIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TEMIEpATypa, BHYTPEHHSS OJHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUECKUI 3apsl, JIEKTPUUECKOE 0JIE€, TPOBOIHUKA
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Tervlonepenaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWUISPHBIEC SBICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpUCTauin3auus (OTBEpIAEBAHUE), KUIICHUE,
Teronepeaaya (TErI0NpPOBOAHOCTb, KOHBEKIIHS, U3JIy4EHUE),
AJIEKTPHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsA/IOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE MAarHUTOB, JEHWCTBUE
MarHMTHOTO TOJISl HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsE UHAYKIIHS)
M0 ONUCAHWI0 MX XapAaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOUTUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3MYECKUX  SBICHUH B
OKpYXalolleM MHpe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSXKEHUE U KaNWUIApHbIE SBICHHS B MPUPOJE,
KpUCTAJUIbI B mpupone, usirydyeHne CoJHLA, 3aMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, DJIEKTPUUIECKHE
ABJICHUSI B atMocdepe, 3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiin, Jpeid MOI0COB, pPOJIb MAarHUTHOTO TOJISI JJi KW3HU Ha
3emuie, MOISIPHOE CUSTHUE, TIPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIICIATh CYIIECTBEHHBIE CBOWCTBA (TpU3HAKM) (DUIUUECKUX
SIBIICHUI;

ONMUCHIBATh U3YyUYECHHBIE CBOMCTBA TENl U (PU3UYECKUE SIBJICHUSI, UCTIOIb3Ys
busnyueckue BEIUMUMHBI (TEMIIEpaTypa, BHYTPEHHSISI SJHEPTHUsl, KOJIMYECTBO
TEIJIOThI, yJEJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YAEIbHAsg TEIUIOTa
TUTABJICHHS, yJeldbHAs TEIJIoTa NapooOpa3oBaHMs, yaedbHAas TEIUIoTa
CropaHusi TOIUIMBA, KOX(DQPUIMEHT TMOJEe3HOro JACHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHAsI BJIAXKHOCTb BO3/AYyXa, JJIEKTPUUECKUH 3aps,
CWJIa TOKA, JJIEKTPUYECKOE HAIIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIeIbHOE  CONpOTHUBJIEHHME  BellecTBa, pabora W MOLIHOCTH
ANEKTPUYECKOrO0  TOKAa), MpPH ONHCAHUM NPABWIBHO  TPAKTOBATh
(Gu3MUECKUIl CMBICII MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS U E€AUHUIIbI
¢u3nyecKkux BEJIWYUH, HAXOIUTh (HOPMYIbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYMHY C JPYrUMH BEJIMYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

XapaKTepu3oBaTh CBOWCTBA TeN, (U3UUECKUE SABJICHHUS U TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHHSI MOJIEKYJIIPHO-KHHETHUYECKOM TEOPUU
CTPOEHUS BEILECTBA, NMPUHLUII CYNEPHO3UIUN NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsjia, 3akoH OMa J1J1sl yJacTKa IenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHMs DJHEPrUM, IIPpU OTOM J1aBaTh
CJIOBECHYIO ()OpPMYJIMPOBKY 3aKOHa M 3allUChIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATHh (PU3NYECKHE TMPOLECCHl M CBOWCTBA TElI, B TOM YHUCIE U B
KOHTEKCTE CHUTyalui NPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIIATH
NPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 Jorndeckux
1aroB ¢ Omnopoid Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(u3HUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMH;

pemiarb pacy€THblE 3aJadyd B 2-3 JEHCTBUA, MCIOJIb3YS 3aKOHBI M
dbopMyIbl, cBs3bIBatOLIME (PU3MUECKUE BEIWYMHBI: Ha OCHOBE aHajIu3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPAaTKOE YCIIOBUE, BBISIBISTH HEIOCTATOK
JAHHBIX JUIsl  pelleHus 3a7adyd, BBIOMpATh 3aKOHBI U (QOPMYIIbI,
HeoOXOoAuMble il €€ pelleHUs, NPOBOAUTh pPACUETHI U CPABHUBATH
NOJyYE€HHOE 3HaYeHUE (PU3NUECKON BETMUMHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOpPBIE MOXKHO PEMUTh NpH MNOMOLIU
(U3NYECKUX METOJIOB, MCIIONIb3Yysl ONHCAHME HCCIIEJOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  NPEAIIOIOKEHNE, OLEHUBATh MPABWIBHOCTh IOpsJKa
IIPOBEICHUS UCCIEA0BaHUSs, 1€aTh BBIBOJBL;

IPOBOJAUTH OMBITBI 1O HAOMIONECHHUIO (PU3NYECKUX SBJICHUUA WIH
(¢u3nYecKuX CBOMCTB TelN (KaNWJUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl MPU M3IYYEHHH OT I[BETa U3JIydarolled (morjolaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMSI BOJbI OT TEMIIEPATYPbl KUAKOCTH H
wion@aau €€ IOBEPXHOCTH, DJIEKTpHU3alus Tel U B3aUMOJIEUCTBHUE
NIEKTPUYECKUX 3apsAJl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BHU3yaJu3allksl MarHUTHBIX TIOJE€H IIOCTOSHHBIX MAarHuTOB, JIEHCTBHS
MarHUTHOrO MOJS Ha MPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,



CBOMCTBA dJEKTPOJBHUrareisi TIOCTOSHHOTO TOKa): (OpMYyJIHpPOBATH
MpOBEpsAEMbIC MPEANON0KEHHS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py0BaHMs, ONKCHIBATH XOJI OMbITA U (DOPMYIUPOBATH BHIBOIBI;
BBITIOJIHATh ~ MPSIMBbIE  U3MEPEHUS  TEMIEpaTypbl,  OTHOCUTEIbHOMU
BJIQXHOCTU BO3/lyXa, CHJIbl TOKa, HANpPSDKEHHs] C HCIOJIb30BAHUEM
aHAJIOTOBBIX TMPUOOPOB M AATYUKOB (PU3MUECKUX BEIUYUH, CPAaBHUBATH
PE3YIbTATHl U3MEPEHUM ¢ YIETOM 3aJJaHHON a0COIOTHOM ITOTPEIIHOCTH;
MPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
Ipyrol ¢  HMCHOJb30BaHUEM MPSMBIX  M3MEpPEHUM  (3aBUCUMOCTD
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAX IONEPEYHOro
CEUEHUS U yJIeIbHOTO COMPOTHUBJICHHUSI BEILIECTBA MPOBOJHUKA, CUIIBI TOKA,
UIYIIETO 4epe3 TMPOBOJAHUK, OT HANpsSOKEHUsT Ha TMPOBOJHUKE,
UCCJIEIOBAHUE TIOCIAEAOBATEIbHOIO M  NapajyIeIbHOTO  COEIMHEHHM
MPOBOJHUKOB): TUIAHUPOBATH HCCIEAOBAHUE, COOMpATh YCTAHOBKY H
BBITIOJTHATh W3MEPEHUs, CIenys NPEII0KCHHOMY IUIaHy, (puKcupoBaTh
pe3ynbTaThl TOJYYEHHOM 3aBHCHUMOCTM B BHUAE TaONHI U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE HU3MEpeHUs (u3ndecKkux BeIUMuuH (yaelbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IUIAaHUPOBATh M3MEpPEHHUs, COOMpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENYs MPEIOKEHHON UHCTPYKIUHU, U
BBIYHCIIATH 3HAUCHUE BEIMYNHBI,

coOI0aTh MpaBuiia TEXHUKU O€30MaCHOCTH MpU padoTe ¢ J1abopaTOpHbIM
000py/10BaHUEM;

XapaKTepu30BaTh TMPUHILMINBI  ACHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX oONucaHus (B TOM YHCIIE:
CHUCTeMa OTOIUIEHHUS TOMOB, TUTPOMETp, MapoBas TypOHWHA, aMmIepMeTp,
BOJITMETP, CUETYUK DJIEKTPUUYECKOW DSHEPIUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPBI, HATPEBATEIbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), DIEKTPUUECKUE
MPEAOXPAHUTENH, SJIEKTPOMATHUT, SJIEKTPOJBUTaTeb MOCTOSHHOTO TOKA),
UCIOJIb3Ysl 3HAHMS O CBOMCTBAX (PU3NYECKUX SIBICHUN U HEOOXOIUMBIE
bu3nyueckne 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA MU H3MEPUTEIbHbIC
npuOboOpbl MO CXEMaM M CXEMaTUYHBIM PHUCYHKaM (KUJKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, ABUraTelb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJISATH CXEMBbI JJIEKTPUUYECKHUX
LENEe C MOCIeA0oBaTEIbHbIM U MapasuIeIbHbIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHBIE 0003HAUYCHHMSI DJIEMEHTOB JICKTPUUECKUX IICTICH;



NPUBOJUTH  NpUMEPHl  (HAXOauTh  WHGOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU 711 oOecrieueHust 0€30MacHOCTH MPpU oOpaIrieHnuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHS 370POBbSI W COOJIFOJICHUS
HOPM JKOJIOTHYECKOTO TTOBEACHUS B OKPY KAIOIIIEH Cpesie;

OCYIIECTBJISITh TMOMCK HHPOpMANUKA (PU3UYECKOTO COJEpKaHHUS B
NHTEepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUM W IYTEM CPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh HMH(POPMAIUIO, KOTOpas
SIBJISICTCS IPOTHBOPECUYNBOM WITH MOYKET OBITh HEJIOCTOBEPHOM;
MCIOJIb30BaTh MPHU BHITIOJIHEHUH YUEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
aUTEpaTypy (PU3NYECKOro  COAEp)KaHWs, CIPABOYHBICE MaTEpHAIIbI,
pecypcel cetn MIHTEpHET, BlageTh MpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIECHUS,
0000mas wHOOPMALMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO
CONCp)KaHMs, B TOM YHCJIE IYOJIHMYHO TIPEICTABIATh PE3YIbTAThI
MPOEKTHOW WJIM HCCIENOBATEIbCKON NIEATEIbHOCTH, MIPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHITHUIHBIA anmapaT Kypca (Qusukw,
COMPOBOKIIATh BHICTYIUICHHE MTPE3CHTAIINCH;

NPY  BBIMOJHEHUH YYEOHBIX TMPOEKTOB M HCCICAOBAaHUN (HU3UICCKUX
MPOLIECCOB PACTIPENENATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMU, CJIEIUTH 3a BBHITIOJTHEHUEM IUTaHA JACHUCTBUN U
KOPPEKTHUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
JEeSTeNHHOCTD TPYIIHI, BRICTPAUBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
MPOSBIISISI TOTOBHOCTD pa3pemniarb KOHQIUKTHI.

K o1y oOyuenus B 9 kJjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0yUAIOIINXCS YMEHUM:

UCIOJIb30BaTh TMOHATHUS: CHCTeMa OTcuéra, MaTepualibHas TOuKa,
TPAeKTOpPHUsI, OTHOCUTEIBHOCTh MEXAHHYECKOTO NBIKCHMS, JedopMarius
(ympyrasi, macTUyeckasl), TpPEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHUE,
HEBECOMOCTb M NEPETPY3KH, LIEHTP TAKECTH, a0COIIOTHO TBEPIOE TEIIO,
LEHTP TSHKECTU TBEPAOrO Tella, paBHOBECUE, MEXaHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK M YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
[IKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHUsS U TOTJIONIeHUs, anb(pa, OeTa- U raMma-u3iydeHus,
W30TOIbI, SI/ICPHAS DHEPTETUKA;

pasznuyarh SIBJICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSAMOJIMHEMHOE ABUKEHUE, CBOOOIHOE
NajJieHue TeJl, PABHOMEPHOE JIBM)KEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBUKEHHUE, KOJIeOaTeIbHOE JBIKECHHE (3aTyXalollue U
BBIHYKJIEHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPaKCHHE
3ByKa, MNPSIMOJIMHEHMHOE pacIpOCTpPaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro cBeTa B
CIEKTp U CJOXKEHUE CHEKTPaJIbHBIX I[BETOB, JUCIEPCHUsl CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOZHMKHOBEHUE JIMHEWYATOIO CIIEKTpa
W3IIY4YEHUS1) 10 OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3WYECKUX  SBJICHUU B
OKpyXaroleM Mupe (B TOM 4YHucie (PU3NYECKHUE SBICHHS B TMPUPOJIE:
MPWINBKI U OTJIMBBI, IBUKeHUE TUIaHeT COTHEUHOU CUCTEMBI, PEaKTUBHOE
JBIDKCHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB IKHUBOTHBIMH,
3EMIIETPSCEHUE, CEUCMHUYECKHE BOJIHBI, I[yHaMH, 3XO, IIBETa TEll,
ONTUYECKHE SIBICHUS B TPHUPOJAE, OMOJIIOrMYECKOe IEHCTBHUE BHIIUMOTIO,
yIbTPA(UONETOBOTO U PEHTTEHOBCKOI'O H3JIYyYEHHM, €CTECTBEHHbIN
PaIMOAKTUBHBIN (OH, KOCMUYECKHE JIy4d, PaJUOAKTUBHOE H3IyYCHUE
MPUPOJHBIX MHWHEPAJIOB, [EWCTBUE PANMOAKTUBHBIX M3JIyYEHUN Ha
OpraHW3M YEeJIOBEKa), MPU ATOM NEPEBOAUTH NPAKTUYECKYIO 3a/1adyy B
y4eOHYI0, BBIAENATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UYECKUX
SIBJICHUIA;

OIMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBJICHHS, UCTIOIb3Ys
busznuecknue BENWYUHBI (CPEOHSIE W MTHOBEHHAs CKOPOCTh Tela TpHU
HEPAaBHOMEPHOM JBWXKEHHH, YCKOpPEHHUE, NEepeMelleHue, MyTh, YIJioBas
CKOpPOCTh, CHUJIa TPEHHUs, CUJa YIPYrOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOrO TAJEeHusi, BeC Tela, HUMIYJIbC Tela, HWMIIYJIbC CHUJIBIL,
MexaHu4eckass paboTa W MOIIHOCTb, TOTEHIMANIbHAS DHEPrus Teda,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPTUSl CXKATOU
MPYKUHBI, KHUHETUYECKAs] SHEpPrus, IOJHASI MEXAHUYECKas JHEprus,
MEepHoJ M YacToTa KojieOaHUM, IJTMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETAa, MOKAa3aTelb MPETOMIIEHUS CPENbl), MPU ONMUCAHUU
MPaBUJIbHO TPaKTOBATh (U3UYECKUN CMBICI HCMOIB3yEMbIX BEIUYUH,
0003HayYeHUs1 U €IUHULIBI (PU3NUYECKUX BEIUYUH, HAXOJIUTHb (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU BEIIMYHMHAMU,
CTPOUTH IpapUKy U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYUH;
XapakTepu3oBaTh CBOMCTBa TeJ, (U3MYECKHE SBJICHUS U MPOLECCHI,
UCIIONb3Yys 3aKOH COXPAaHEHUs SHEPryH, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLHUI CYNEPNO3ULIMUA CWJI, HOPUHIUI OTHOCUTEIbHOCTH [‘anmues,
3aKOHbl HBIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPETOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsS0BOTO U MAaCCOBOTO YHCE



NP SIEPHBIX PEAKUUAX, MNPU ATOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alHUCBhIBATh €70 MATEMATHUYECKOE BBIPAXKEHUE;

OOBSICHATh (PU3NYECKHE MPOIECCHl M CBOWCTBA TEl, B TOM 4YHUCIE U B
KOHTEKCTE CUTyalud NPAKTUKOOPHUEHTHPOBAHHOI'O XAPAKTEpa: BBIABIISTH
NPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
1aroB ¢ OMopoi Ha 2-3 W3Y4YEHHBIX CBOMCTBA (DU3MUECKHUX SIBICHUI,
bu3nYecKuX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTth pacy€THble 3amayd  (OMHMparolIiecss Ha CUcTeMy u3 2-3
ypaBHEHUH), UCTIONB3YSl 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJa4M 3alMChIBATH KpPATKOE
YCIIOBHUE, BBISBIATH HEIOCTAIONINE WIM U30BITOUYHBIC JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE VISl PELIECHUs, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IMOJYYEHHOrO 3HA4YeHUs] (U3UUECKOU
BEJINYUHBI;

pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PEMIUTh NOpPH MNOMOUIU
(U3HYECKUX METOAOB, HCIOJb3ysl ONHCAHHE HCCIEHOBAHUS, BBIIEIATH
MIPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBAaTh MPABWIBHOCTh TMOPSAKA
IIPOBEICHNSA  MCCIIEOBAaHUSA, JI€JIaTh  BBIBOJABL, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOAEHHI U OIBITOB;

NPOBOJUTH OMBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBJICHUUA WIH
bu3nueckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUSl PHEPruM, 3aBUCHUMOCTh Ieproja KojieOaHuW MpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYIbl MaJIBIX KOJICOaHUH, MPSIMOINHEMHOE pacIPOCTPAHEHHUE CBETA,
pasyiokeHre Oenoro CBeTa B CHEKTP, U3yYEHUE CBOMCTB HM300pakKeHUS B
IUIOCKOM 3€pKajie U CBOWMCTB H300pa)keHHsl MpeaMera B coOuparomien
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX M JMHEHMYaThIX CHEKTPOB H3IIYYEHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY U3 U30BITOYHOTO Habopa
o0opyaOBaHUs, OINUCHIBAaTH  XOJI OMNbITAa W  €ro  pe3yJabTaThl,
(OpMyIHpPOBaTh BHIBOABL;

MPOBOJUTH MPU HEOOXOJIMMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, ONpeaesiss
CpelHee 3HaueHHe U3MepsAEeMOM BeJMYUHBI ((POKYCHOE pacCTOSHHE
coOuparolieii JUH3bI), OOOCHOBBIBATH BBIOOp crmocoba U3MEpEeHHUs
(u3MepuUTenbHOro npudopa);

NPOBOJAUTh HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIOJIb30BAaHUEM MPSMBIX HU3MEPEHHM (3aBUCUMOCTH IMYTH OT BPEMEHHU
IpU PAaBHOYCKOPEHHOM JBIKEHHHM O€3 HadyaJbHOM CKOpPOCTH, Mepuoja
KoJIeOaHUII MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)KEHUs CBETa OT yrjla MaJeHus U yria MpeloMJIeHUs OT yria



najcHus): IUIAHUPOBAaTh HCCIAEAOBAHHE, CaMOCTOSATEILHO COOMpAThH
YCTaHOBKY, (DUKCHpOBaTh pe3yJIbTaThl MOJYYEHHOW 3aBUCHUMOCTH
(bU3UYECKUX BEIWYUH B BHUAE TAaOMWIl M rpadUKOB, JI€JaTh BBIBOIBI I10
pe3ysbTaTaM HCCIICIOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHS (U3MUYECKUX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBI)KCHHH,
YCKOpEHHE CBOOOJHOTO IMaJIeHUs, XECTKOCTh MPYKUHBI, KOd(PUIMEeHT
TPEHUS CKOJBKCHHUS, MEXaHWdeckas padoTa W MOIIHOCTh, 4YacToTa M
nepuoy KoieOaHWK MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTUYECKAasl CHJIa COOMpAIONIeH  JIMH3BI, PATUOAKTUBHBIN  (OH):
IUTAHUPOBATh HW3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICAYs MPEMIOKECHHOW WHCTPYKIIMH, BBIYUCIIATH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH MOYUYCHHBIE PE3YNIBTATHI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

COOMIOIaTh TIpaBMiIa TEXHUKU O€30MaCHOCTH TpU padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

pas3nuyaTh OCHOBHBIC TIPU3HAKKM M3YUYCHHBIX (PU3NYECKUX MOJIETICH:
MaTepHallbHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHYHBIH HCTOYHUK
CBETa, JIy4, TOHKAas JMH3a, IUTAHETapHAs MOJAEIb aTroMa, HYKJIOHHAs
MOJIeTTb AaTOMHOTO SI/Ipa;

XapaKTepH30BaTh MPHUHIMIBI JIEHCTBUS HW3yUYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa HMX OMUCaHUA (B TOM 4YHUCIE:
CIIUIOMETpP, JATYMKH TIOJOKCHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJOT, OYKH, IEPUCKOI, (HOTOoAaMmapaT, ONTHYECKUE CBETOBO/IHI,
CTHIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCIONB3ysl 3HAHUSA O
CBOMCTBaX (PU3WYECKUX SBIEHUA W  HEOOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCTIOJIB30BaTh CXEMbI M CXEMATHUHBbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHYECKUX TIPOIECCOB
IpU pENICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUN B IIJIOCKOM 3€pKajie U COOMpAIOLIEH JIUH3E;
OPUBOAUTH  TMpUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  MIpHUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3MUECKUX 3HAHUN B TMOBCEIHEBHOU
KU3HH 711 obecriedeHnst 0€30MacHOCTH TPU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHUS 3J0POBBSI U COOJIOICHHSI
HOPM 2KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIICH cperie;

OCYIIECTBJISITh TMOUCK HHPOpMANUU (PU3UYECKOTO COJEpKaHHUS B
HNuTepHeTe, caMOCTOSTENBHO (HOPMYTUPYS MOUCKOBBIN 3aMpoC, HAXOIHTh



MyTH OINpEAeseHUs JOCTOBEPHOCTH MOJYYEHHOM MH(OpMAIMu HAa OCHOBE
MMEIOINXCS 3HAHUM U TOTIOJIHUTEIBHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBINOJIHEHWN Y4YEOHBIX 3aJlaHUNl HAyYHO-TIONYJISPHYIO
aUTEepaTypy (PU3NYECKOro COAEp)KaHUs, CIpPAaBOYHBIE MaTEpHAIbI,
pecypcesl cetn MIHTEpHET, BiIaieTh NpuéMaMyi KOHCIIEKTUPOBAHUSA TEKCTA,
npeodpazoBaHusl THPOPMALIUU U3 OJJHOM 3HAKOBON CHUCTEMBI B APYTYIO;
cO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE
uH(pOpMaIM W3 HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOrO COJEp KaHMS,
MyOJIMYHO MPEJCTABIATh PE3YbTaThl MPOEKTHON WU UCCIEA0BATENbCKON
JNEATEIIBHOCTH, NPU  3TOM TIPaMOTHO  HCIOJIb30BaTh  M3YYEHHBIN
NOHATUUHBIN amnmapar Hu3y4aemoro pasaena (U3UKH U COIMpPOBOXKIAThH
BBICTYIJICHUE TMpE3eHTalell ¢ Yy4€ToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTHueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nunorexa [IOK
11 o - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 0} 2 1
MBHACCKHE BEMIHAMHBL https://m.edso00.ru/7f416194
bu6nuorexa LIOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubnuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bu6mmoreka [IOK
' BEIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2. Ar 2
3 PETATHBIC COCTOHUA BetecTba https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 https://m.edsoo.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa [IOK



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
bu6mmoreka [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bu6mmoreka [IOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuoreka [IOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHepris 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 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

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | Ilpakrnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
. bu6nmoreka [IOK
11 Crpoenue u cBOHCTBA BemecTsa ! https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
12 Tenmosste mponeccot 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznen 2. DiiekTpruyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsLKEHHBIE Tela 7 1 bubmmorexa [LIOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTosIHHBIN NEKTPUUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
Bbu6muoreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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 KVIIACC

KoauuecTBo yacos JJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/m P Konrpoabusie | Ilpakrnyeckue (mupp )
NMporpaMMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TeT https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHEI COXpACHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHHHCCKHC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
Bbu6muoreka [IOK
2.2 M .3 8 1 3
CRAHHACCIHE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE MOJIE U 6 5 bu6mmoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTpaHEHMsI CBETA 6 2 bubnuorexa LIOK



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

but6mmoreka [IOK
4.2 JIMH3BI ¥ OITUYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
4.3 Pasnoxxenue 6eoro cBeTa B CIIEKTP 3 2 htts://m.edsoo.ru/7fALada6
Htoro no pazneny 15
Pa3nea 5. KBaHToBbIe SIBJIeHUS
bubmuorexa [IOK
51 Hcnyckanue u MorioneHue CBeTa arToMoM 4 1 httos://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpocHie aToMHOro sfpa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
) s 7 1
5.3 JepHBIC PEaKIINU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHME 1 0000IIEHNE CONCPIKAHUS 9 5 bu6mmorexa [IOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HNOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBo 4acoB JIeKTPOHHbIE

Ne Hara uudpoBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3y4eHusi | o0pa3oBaTe/ibHbIE

padoTsI padoThbI pecypenr

®dusuka — HayKa O PUPOJE.
SIBnenus npupoasl. dusnyeckue 1
ABJICHUS

MexaHnndecKue, TeIIOBbIE,
ANEKTPUYECKHUE, MAaTHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusznueckue BeITUUUHBI U UX
U3MepeHue

VYpok-uccnenosanue "N3mepenne
TeMIepaTypbl IPH MOMOIIN
KUJKOCTHOTO TEPMOMETpA U TaTUUKA
TeMreparypsl"”

Kax ¢usuka u gpyrue ecTeCTBEHHbIE
HayKHU U3Y4aroT IPUPOY.

EcrecTBeHHOHAY4YHBIN METO 1
no3Hanus. Onrcanue GU3NIeCKuX

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72a

SIBJIEHUU C IIOMOIILIO MOAEIEH

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bI: 1aJIBHOCTH nojéra 1Iapuka,
MYIIEHHOTO TOPU30HTAIILHO, TEM
Ooutbiiie, yem OoJIbIle BhICOTA IMycKa'



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. OMbITHI,

7 OKa3EBIBAIOIIME TUCKPETHOE CTPOCHHE bubnmorexa HOK
o [He JIHCKp p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBMyKeHHE YacTHIl BEIISCTBA bubnnorexa [JOK
tsert https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbITHI O
9 HaOJIIOJICHUIO TETIJIOBOTO PACIIUPEHUS
ra3oBy»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3anmocBsa3b MEX1y CBOMCTBAMH
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHHSIX Ml UX bubnuoreka [IOK
11
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI
MexaHnnueckoe IBHKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE buGnuorexa [JOK
p p p https://m.edsoo.ru/ff0a05c6
IIBUKEHUE
but6mmoreka [IOK
13 Ckopocts. EqueuIer ckopocTu
p A 1t p https://m.edsoo.ru/ff0a079c
14 PacyeTr myTH ¥ BpeMEHU IBUKEHUS bubmorexa IOK
yr P A https://m.edsoo.ru/ff0a0ae4
HNuepnnsa. 3aKoH MHEPIINH.
15 B3aI/II)Moz[el7ICTBI/Ie TeJ‘IpKaK IpU4rHa Bubmaorexa ITOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHKCHHUS TEIl
InotHOCTH BeliecTBa. PacueT Macchbl bubnuorexa [JOK
16
1 00beMa Tea o €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue



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

IIJIOTHOCTH TBép,Z[OFO TCIIa»

Pemenue 3amad mo reme "IL1OTHOCTE

bubmuoreka [IOK

18 BemecTna” https://m.edsoo.ru/ff0a123c
Cuna xak XxapaKTepUCTHKa
19 B3auMoaencTBus Ten. Cruna
ynpyrocTu. 3akoH ['yka
JlaboparopHnas pabota «3yuenue
20 3aBUCUMOCTH PACTKEHUS
(meopmarnn) Ipy>KUHBI OT
MPUII0KEHHOMN CHIIBI»
21 SBnenune Tarorenus. Cuia TSHKECTH
CBs3b M€ WJION TSIKECTH U
22 Maccou T:I?./l;ec (;ena. PeeCmeHI/Ie bubmmorexa [JOK
https://m.edsoo.ru/ff0al778
3azad4 o reme "Cuna tsoxkectu"”
23 Cuia TsDKECTH Ha JPYTHX TJIaHeTax. bubnmnoreka [JOK
Du3nYECKUE XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [IOK
24 Hsmepetinte cit. JiamomeTp https://m.edsoo.ru/ff0al8cc
bubmmorexa LIOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IBYX CHJI, HAIPaBICHHBIX
26 10 OJTHOM niﬂi’;;ﬁ. ’ bubmorexa LIOK
N https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOMmAS CHIT
27 Pemenue 3anau no reme
"PaBHonelicTByrOmas cuin"
28 TpeHue CKONbKEHUS U TPEHUE ITOKOS. bubnnoreka [JOK
TpeHue B mpupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas padota «3yuenune bu6mmoteka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
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

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIbKEHUS OT CUJIbI IaBJICHUS U
XapakTepa CONPUKACAIOIIUXCS
ITIOBEPXHOCTEW

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha OIIpCACIICHUC

30 PaBHOJICHCTBYIOIIECH CHUIIBI
Pemrenue 3ama4 mo remam: «Bec

31 tenay, «['papudeckoe n3obpaxenue bubmmoteka [IOK
cuy, «Cunsby, «PaBHOAEHCTBYOIIASA https://m.edsoo.ru/ff0alde0
CHIT»

KonTponbHas pabota no temam:
«MexaHHUYecKoe JBIKECHHEY, «Macca,

32 IIOTHOCTBY, «Bec Tenay,
«I'paduueckoe n300pakeHrne CUI»,
«Cub»

33 Hasnenue. CiocoObl yMEHBIICHUS U bubnnoreka [JOK
YBEJIMYECHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBenue ra3za. 3aBUCUMOCTD

34 IaBJIEHUS ra3a oT 00béMa bubmmorexa [JOK

’ https://m.edsoo0.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaua maBieHus TBEPABIMU
35 TeJ'IP;.NI[[I/I )I(IfIII[KOCTSIMI/I u E::;aMI/L 3akoH bubnuorexa [JOK
’ https://m.edsoo.ru/ff0a25b0
[Tackans

36 JlaBiieHue B )KHUJIKOCTH U Ta3e, bubmuoreka [IOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «/laBnenue B bu6mmorexa [IOK
JKAIKOCTH U rase. 3akoH Ilackais https://m.edsoo.ru/ff0a2826

38 CooOmaromuecst COCyIbI bu6mmoteka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
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
but6mmoreka [IOK

r .
39 FAPABIIICCIHH pece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBoi
SKHUIKOCTHBIM HAacoc
Atmocdepa 3emmu. [Ipuunns
CYIIIECTBOBAHHUS BO3 HOM
41 O?(I)IﬂquH 3emiu B;IBy;;HMOCTL bubmorexa LIOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTO TaBIEHUS OT BBICOTHI
HaJ YpOBHEM MOps
but6mmoreka [IOK
42 B LA
ec Bo3aiyxa. ATMoc(hepHOe TaBIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOro JaBICHHUS. bu6muoteka [IOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHMS OT BBICOTHI Ha, OBHEM bubmorexa [JOK
a AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomertp-anepoua. AtmochepHoe bubnnorexa [HOK
JIABJICHUE HA PAa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no reme
"ATtMmocdepHoe naBneHue"
JleticTBHE KUIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmorexa OK
26 ' https://m.edsoo.ru/ff0a3276
ApxumMmenoBa cuia
JlabopaTtopHas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEH CUJIBI, bubnuorexa [JOK

HeﬁCTBYIOHleﬁ Ha TEJIO, IOTPYKCHHOC
B X KUAKOCTBH»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlabopaTopHnast paboTa 1mo Teme
«HccnenoBanne 3aBUCIMOCTH Beca
TeJa B BOJE OT 00bEMa MOTpYKEHHOU
B )KHJIKOCTh YaCTH Tella»

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3514

50

II;maBanue ten

bubmuoreka [IOK
https://m.edsoo.ru/ff0a3a96

o1

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue apeomMeTpa uin
KOHCTPYHPOBAHUE JIOJKHU U
onpeneneHue e€ rpy30noabEMHOCTH"

52

Penrenue 3agad mo remam: «IlinaBanue
cynoB. BoznyxomnnaBanuey,
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
Y Ta30B»

bu6nmunorexa LIOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas pabota

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a3f82

54

MormHocTs. EquHUIBI MOIITHOCTH

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MTPU
MOaBEME 110 JJecTHHIE"

56

IIpocTeie MexaHU3MBbl. Ppruar.
PaBHOBecue cui Ha peryare

57

KonrtposbHas pabora 1o Teme
«/laBineHue TBEpABIX TN, KUIKOCTEH
u razoBy» / Bcepoccuiickas
npoBepoyHas pabora

58

PesepBHbIii ypok. Pabora ¢ Tekcramu
1o teMe «/laBienue TBEPABIX Te,

bub6mmoreka LIOK
https://m.edsoo.ru/ffOa4ffe



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/ff0a4ffe

JKUJKOCTEN U Ta30B» / Beepoccuiickas
poBepoyHas pabora

59

Pbruaru B TexHuKe, OBITY M IPHPO/IE.
JlaGopatopHas pabota
«VccnenoBanue yciaoBHUiA paBHOBECHS
pbIaaray

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1a4 1o teme «Y CI0BUA
paBHOBeCI/IH pr‘-IaI‘a»

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

61

Koadduiment nonesnoro neicTBust
Mexanu3ma. Jlaboparopnas pabota
«3mepenune KII/I HakIOHHOM
TUTOCKOCTH

0.5

62

63

Pemenue 3agau nmo reme "Pabora,
MoImHocTh, KIT/{"
Mexanndeckast SHEprusl.
KuneTnueckas 1 MoTeHIMANILHAS
SHEPTHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHECHUSI MEXaHUYECKOM
SHEPTUH

bubmnorexa IHIOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 11O TEME
"JKCepUMEHTAIBHOE OIIPEIETICHUE
U3MEHEHMS KUHEeTHYECKON U
HNOTEHIMAIBHON SHEPrUM MpH
CKaThIBAaHUM TeJIa 110 HAKIIOHHOH
IJIOCKOCTH"

66

KonTponbHas pabota mo Teme
«PaboTta 1 MOIIIHOCTb. DHEPTHUS»

67

PesepBubIii ypok. Pabora ¢ Tekcramu

but6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o tTeMme "MexaHn4ecKkoe OBUKeHue"

https://m.edsoo.ru/ff0ad4eeb

PesepBHeliitl ypok. Paborta ¢ Tekctamu

68 o TeMe "Pabora. MOIIHOCTE. 1
Ouneprus"
OBLIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Jara nudpoBble
Tema ypoka Kontpoabubie | IlpakTuueckue dp
n/n Bceero U3yuyeHusi ~ oOpa3oBaTeibHbIE
padoTbI padoThbI
pecypcsl
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorera [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca 1 pazMep aTOMOB M MOJIEKYT 1
3 Mogenu TBEpIOTO, JKUIKOTO U 1 bu6nunorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPAOTO,
4 KHUJKOTO U Ta3000pa3HOro COCTOSTHUM 1
BEIIIECTBA Ha OCHOBE MOJIOKEHUI
MOJICKYJISIPHO-KUHETHYECKOU TEOPHH
bubmunorexa IHIOK
5 Kpucrannuueckue u aMmopgHsbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KallWJUISIPHOCTb. 1 bubnuorexa [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacUIMpeHHe U CXKaTHe 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TETJIOBOTO JIBUYKEHUS 1
YaCTHII
9 Buytpennsis sHeprus. CriocoObr 1 bubmmorexa [IOK
HU3MEHEHUs] BHYTPECHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunp! Teruionepenaun 1 bu6nunorexa LIOK



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

VYpok-koudepennus "Ilpaktnueckoe
HMCIOJIb30BAHHUE TEIIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bu6nmmorexa LIOK

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

12 KonnuecTBo TemnoTsl. Y aenbHas bubmuorexa [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TETIOBOTO OajaHca. bu6muoteka [IOK
TennooOMeH U TemI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota
"UccnenoBaHue SBICHUS bubnunorexa LIOK

14
TETUI000MEHA TP CMEIITMBAHIH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuer BOAbI"
PacueT xonmuvecTBa TEIIOTHI,

15 HEO0OXOMMOTO JIJIST HarpeBaHuUs Teja
Y BBIJICTISIEMOTO MM TIPH OXJIAXICHUN

16 JlaGopatopHas pabora "Onpenenenue bu6mmoteka [IOK
yZEJIbHOM TEII0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0aébb0

17 OHeprus TOIUIMBA. Y IeJbHas TEII0Ta bubnmnoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBienue u oTBEpACBaHUE

18 KPUCTAJUTMYECKUX TeJI. Y AeabHas bubnuorexa [OK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

19 JlabopaTtopHast pabota "Onpenenenue bubnmnoreka [JOK
yIEJIbHOM TEIUIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 INapoo6pazoBaHue U KOHJEHCALUS. bubnnoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kumenne. Y nenpHas temiora but6mmoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHus U KOHICHCAIHH.
3aBUCUMOCTB TEMIIEPATYPhl KUTIEHUS
0T aTMOC(EpPHOTO JIaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEIBLHOM BJIAXKHOCTH BO3yXa"

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

23

Pemenue 3agau Ha onpeneeHue
BJIA)KHOCTH BO3]1yXa

24

[TpunHIMITBEI paOOTHI TEMIOBBIX
nsuratesneil. [laposas TypOuHa.
JIBuraTens BHYTPEHHErO0 CrOPAHMS

25

26

KIIJI TenoBoro gBuraTteis.
TerioBble IBUTATENM U 3aIIATA
OKpYKarolIe cpebl

3aKOH COXpaHEHUs U IIPEBPAILCHUS
SHEPI'UH B TETUIOBBIX MPOIEccax

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

27

[TonroroBka Kk KOHTPOJIBHOU paboTe
1o Teme "TernaoBble SIBICHUS.
M3MeHeHue arperaTHbIX COCTOSHUN
BeniecTa"

bubmnorexa IHIOK
https://m.edsoo.ru/ff0a83f2

28

KonrtponsHas pabota o teme
"TeruioBrle ABIcHUA. I3MeHeHHE
arperaTHbIX COCTOSHUI BellecTBa"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus Ten. JBa pona
ANEKTPUUICCKUX 3apsI0B

30

Ypok-uccnenoBanue "IneKkTpusanus
TeJI UHAYKIMEN U ITpU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumopeiicTBue 3apsiyKEHHBIX TEII.

bubnunorexa LIOK

31
3axon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
32 HarpsiskeHHOCTB 3JIEKTPUYECKOTO bu6mmoteka [IOK
nosst. [IpuHnun cynepnosunuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TTOJEH
Hocurenu anexTpuueckux 3apsiioB.
33 DnemeHTapHsbli 3apsa. CtpoeHne
aToma
34 [IpoBOIHUKYN M TUAIEKTPUKU. 3aKOH bu6nunorexa LIOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHEHUE bu6muoteka [IOK
CBOMCTB JJIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0
36 cymectBoBaHus. Mcrounnku bubmmorexa LIOK
ym ' https://m.edsoo.ru/ff0a95a4
AEKTPUYECKOTO TOKA
37 JleMcTBUS SIIEKTPUICCKOTO TOKA bubmmorera [JOK
p https://m.edsoo.ru/ff0a96b2
Vpoxk-uccnenonanue "Jleiictere
38 AIIEKTPHUYECKOTO TOJISI Ha IPOBOTHUKH 1
U JUAJIEKTPUKU"
DJIEKTPUYECKHI TOK B METAJIJIaX, bubnuorexa [IOK
39
JKUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lelb U €€ COCTaBHbIE
4acTu
Cuna Toka. JlaboparopHnas pabota
" bubnuorexa [IOK
41 N3mepenue u peryaupoBaHUE CUITBI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DJIEKTPUIECKOE HaIPSHKEHHE.
BoasT™metp. JITaGopatopHas pabota

bubmuorexa [IOK

42 "M3MepeHue U perynpoBaHie 05 https://m.edsoo.ru/ff0ade14
HanpspkeHus"

43 CornpoTuBiieHre NPOBOAHUKA. bubnuoreka [IOK
VY enpHOE CONMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO0 CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHHUKA OT €0 JUIMHBI, IIJIOIIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOro CeYeHUs U MaTepuaia”
3aBUCUMOCTb CHJIbI TOKA OT

45 HanpspkeHus. 3akoH OMa 11 yyacTka brbamorexa HOK

https://m.edsoo.ru/ffO0aad4a

Lenu
JlaboparopHas paboTa
"HccmenqoBanne 3aBUCUMOCTH CUJIBI

46 TOKa, UJIYILEr0 Yepe3 pe3ucTop, OT 1 brbamorexa [HOK

https://m.edsoo.ru/ff0aa04e

COIPOTHUBIIEHUS PE3UCTOPA U
HalpshKeHUs Ha pe3ucrope”

47 [locnenoBarenbHOE U apaUIEIBLHOE
COCJIMHEHUS TIPOBOTHUKOB
JlaboparopHnas pabota "IIpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSDHKEHUN IIPU 1 bubnnorexa [IOK
TOCJIEOBATEIBHOM COEJIMHEHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaboparopHuas pabota "TIpoBepka

49 IIpaBUiIa JJIs CUIIbI TOKA IIpU 1 bu6nunorexa [IOK

napajieIbHOM COeIMHEHUH
pe3ucropon”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenne 3aJ1a4 Ha IPUMCHCHUC

50 3akoHa OMa U1 pPasIudHOro bubnmorexa HOK
AU P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TIPOBOIHUKOB
51 PaGoTta 1 MOIITHOCTB AIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH J[oynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabGopartopHas pabora "Onpenenenue
52 a60TpI>I " 11[\)/101111}1000T1/1 DJIEK pl/mecxoro bubmorexa IOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKA
DNeKTpUUecKHe ey U MoTpeOuTenu
53 DJIEKTPUUECKOH DHEPIrUH B OBLIT bubmorexa LHOK
P p Y: https://m.eds00.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHBIE MATHUTEI, UX
B3aUMOENCTBIE
55 VYpok-uccnenosanue "N3yuenue bubnmoreka [JOK
MOJIEU ITIOCTOSHHBIX MariuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHoe 110Je
56 3eMiId U €ro 3HaUeHUE I KU3HU Ha bubnnorexa [JOK
A https://m.edsoo.ru/ff0acOba
3emite
[ToaroToBKa K KOHTPOJILHOM paboTe
o TeMe "DIEeKTpUUECKUE 3aPsIabL.
57 3apsKeHHbBIE Tga U UX ’ buGnuorexa [JOK
p N . https://m.edsoo.ru/ff0abd2c
B3aumoencTsus. [1ocTOSHHBIN
ANIEKTPUYECKHUM TOK"
KonTponbhas pabora o teme
"DIEKTPUUECKUE 3aPSAIbL.
P P bubmuorexa [IOK
58 3apsKEHHBIE TeJla U UX

B3aumoaercTeus. IlocTOSIHHBIH
aJeKTpudecKuid ToK" / Becepoccuiickas

https://m.edsoo.ru/ffOabea8
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https://m.edsoo.ru/ff0ab3e0
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poBepouHasi paboTa

59

Pesepublit ypok. Paborta ¢ Tekctamu
1o TeMe "IlocTosiHHBIH
anekTpuueckuii Tox" / Beepoccuiickas
IIpoBepoyHas padora

bu6nmmorexa LIOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MaruutHoe mosie
3JIEKTPUYECKOr0 TOKa MarHuTHoe
I10JI€ KaTyILIKH C TOKOM

bu6mmorexa LIOK
https://m.edsoo.ru/ff0acld2

61

[IpuMeHeHne IIEKTPOMArHUTOB B
texHuke. JlabopaTopHas pabota
"N3yuyeHue neicTBUS MarHUTHOTO
T0JIs1 Ha MPOBOJAHUK C TOKOM"

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ac74a

62

OneKTpoABUTaTEIb IIOCTOSTHHOTO
Toka. Mcmonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHcTpynpoBaHnue u u3yueHue
paboTHI AIeKTpoABUTATENS "

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

63

Onbitel @apanes. 3aKoH
3JIEKTPOMArHUTHON MHIYKITUH.
[IpaBuiio Jlenua

64

OnektporeHeparop. CriocoObl
MOJTYYCHHUS DIIEKTPHUECKOI IHEPTUH.
DIIeKTPOCTAHIIUN Ha
BO306HOBH$I€MBIX HCTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DIIeKTpUUECKHe U
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MAarHUTHBIE SIBJIEHUS"

KonrtponsHas pabota mo teme

66 "DJIeKTpUUECKHUEe 1 MAarHUTHBIC 1 bubmorexa LIOK
Tp" https://m.edsoo.ru/ff0acb14

SIBIICHUS
PesepBHelit ypok. Pabota ¢ Texctamu bubmmorexa LIOK

67 1
o teme "TeruoBsle siBineHus" https://m.edsoo.ru/ff0acc5e

68 PezepBHblil ypok. Pabota ¢ Tekctamu 1
1o teme "MarHuTHble siBIeHUS"

OBUIEE KOJIMYECTBO YACOB I10
- 68 145

[TPO'PAMME
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9 KVIIACC

KoanuectBo yacos JJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue fll:;:ennﬂ :)Ig]()l;l;((:l:;fenbﬂme
padoTbI padoTbI
pecypchbl

1 MexaHn4ecKkoe IBUKEHHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEILHOCTD 1 bubnuorexa [JOK
MEXaHUYECKOTO IBUKEHHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NIPSIMOJIMHEWHOE bu6nmnoreka [IOK

3 1
JIBMOKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE pAMOIUHENHOE

4 nBwxeHue. CpeHss U MTHOBEHHAas 1
CKOPOCTh

5 [IpsamonHENHOE PAaBHOYCKOPEHHOE 1 bu6nuoreka [IOK
JBIDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSIMOTUHEIHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
I'paduk ckopoctu
JlaboparopHnas padota "Onpenenenue

7 YCKOpEHHS Tena npu 1 1 bubmuorexa [JOK
PaBHOYCKOPEHHOM JBHKECHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MIOCKOCTH"

8 CBoOoanoe manenue ten. OnbIThI 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE IO 1 bu6nmoreka [IOK
okpyxHocTH. [lepuosa u yactora https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

obpamenus. Jluneitnas u yriobas
CKOPOCTH

10 LenTpocTpeMuTeNnbHOE YCKOPEHHE
11 IIepBbiii 3axkoH HproToHa. Bektop bu6nuoreka [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6nuorexa LIOK
PaBHOpelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. bu6mmorexa LIOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha npuMeHeHNE bubnuorexa LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 | Cwra ynpyroomn. 3axon Tyxa o metsoosuioasaz
16 Penrenue 3agaud mo reme «Cuina
YIIPYTOCTH
17 JlaGopatopHas padota «OnpeneneHue bu6nuoreka [IOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ffOaee28
bu6nuoreka [IOK
18 Cuna Tperns https://m.edsocE.I ru/ff0af73s
19 Pemenue 3agau mo teme «Cuna bubnuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas pabota "Onpenenenue bu6nmoreka [IOK
Kod(puImeHTa TpeHUs CKOIBKCHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3agau o teme "3aKoHbI
21 Herorona. Cuina ynpyrocrtu. Cuna bubmmorera LIOK
\ https://m.edsoo.ru/ffOafb8e
TPEHUs
29 Cwuta TSDKECTH U 3aKOH BCEMHUPHOTO bubmuorexa [IOK

TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0aee28
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majgeHust

Ypox-konpepernus "JIBIKEeHUE T

23 BOKPYI' TPaBUTALIMOHHOTO LIEHTPA
(Conneunas cuctema). ['amaktuku"
Pemenue 3agau no reme "Cuna
24 TSHKECTH Y 3aKOH BCEMHUPHOTO bubmorexa OK
. P https://m edso0.ru/ff0af5t8
TATOTCHUS
o5 [IepBas kocmuyeckas CKOPOCTb. bu6nuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUaIbHOM TOUKH.
AGCOoNIOTHO TBEPI0E TEIIO.
26 PaBHoBecue TBEpIOrO TENA C bubmmorexa HOK
. o p https://m.edsoo.ru/ffOafe36
3aKpeTIEHHOW OChIO BpAIIEHUS.
MowmenT cuisl. LlenTp Tsxectu
PaBHOBeCHE MaTepuanbHON TOUKHN.
AOCoIII0THO TBEPI0E TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpeTIEHHOW OChIO BPAILICHUS.
MowmeHnT cuibl. LleHTp TsxecTn
28 Pemenue 3amau mo reme "MomeHT bubmuorexa [JOK
cunbl. Lentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[TonroToBKa K KOHTPOJIBHOM paboTe 1Mo
29 TeMme "MexaHN4eCKOE IBIKEHNE bubnmorexa LIOK
. " ' https://m.edso00.ru/ff0b0408
BzaumonelictBue Ten
KonTtponsHas paboTa mmo teme
30 "MexaHNYeCKO€e IBHKEHHE bubmmorexa HOK
N ) ' https://m.edsoo.ru/ffOb06ec
B3aumopeiicTBue Ten
31 Nmnynec Tena. IMmynbe cuibl. 3aKoH bu6nuoreka [IOK
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COXpaHECHMsI UMITYJIbCA. YTIIPYToe U
HEyNpyroe B3auMoJIeHCTBHE

https://m.edsoo.ru/ffOb07fa

Perenue 3agay mo reme ""3aKkoH

but6mmoreka [IOK

32 COXpaHEHMsI UMITyJIbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-konpepenmus "PeaktuBHoe
JBUKEHHE B IPUPOJE U TEXHUKE"
bu6nmoreka [IOK
34 Mexannueckast paboTa ¥ MOIIHOCTh httos://m.e dSO(])_.[ru /#£0b0as4
Pabota cuibl TSKECTH, CHITBI but6mmoreka [IOK
35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopaTopHas pabota «OnpeneneHue
36 paboThI CUJIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBs13b SHEpruM U padboTHI.
[TorenumanpHas s3HEprus
Kunernueckas sneprus. Teopema o bubmmorexa [LIOK
38 .
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlaGopatopHas pabora «3yuenue bu6nuoreka [IOK
3aKOHA COXPAHECHUS YHEPTU https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE TBUKEHUE U €TI0 bubmuorexa [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ffOb1858
42 3aryxaromiue KoieoaHusl. bu6nuoreka [IOK
Bremnyxxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKui U NPy>KUHHBII

MasATHHUKHU



https://m.edsoo.ru/ff0b07fa
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44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojieOaHui OT KECTKOCTH
MPY>KUHBI U MacChl rpy3an

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

45

HpeBpameHI/Ie OHCPIUuu 1npu
MeXaHNYECKUX KOJIeOaHUIX

46

JlabopaTtopHnas pabora «OnpeneneHue
Y4acTOTHI U IEpHOJIa KoJIeOaHuit
NPY>KUHHOTO MasiTHUKa»

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

47

JlaGopaTopHnas pabora «IIpoBepka
HE3aBHCUMOCTH IIepHO/ia KoJaeOaHni
rpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchbl Tpy3a»

bu6muoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOKMCTBA
MexaHn4YecKux BoJH. [IponoiabHbie U
TIOTIEPEYHBIE BOJTHBI

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

49

50

VYpoxk-koHpepenuus "MexaHnueCKue
BOJIHBI B TBEPJIOM TeEJIE.
CelicMr4ecKkue BOJTHBI"
3Byk. PactipocTpaneHne u oTpakeHue

3ByKa

51

Ypok-uccnenosanue "Habmonenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YnpTpa3Byk u
nH(}pa3ByK B IPUPOJIE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHON paboTe 1Mo

but6mmoreka [IOK
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TeMme "3aKOHbI COXPaHEHHUS.
Mexannueckne KoueOaHust ¥ BOTHBI"

https://m.edsoo.ru/ffOb25f0

KonTtponsHas pabota mmo teme

55 "3akoHbI coXpaHeHus1. MexaHndyeckue
KoJieOaHus U BOJHBI"
DneKTpOMarHUTHOE TOJIE. bubnuorexa LIOK
56
DJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 2NIEKTPOMATHUTHBIX BOJH
Ypok-kondepennus "[llkana
3JIEKTPOMAarHUTHBIX BOJIH. bu6nmnoreka [IOK
58
Hcnons3oBaHne 37€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpoxk-uccienoanue "N3yuenue
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C bubmmorexa OK
P } https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMITEHOTO TesedoHa
Pemenue 3anau Ha onpeneeHue
60 YaCTOTHI U JJTUHBI AJIEKTPOMArHUTHOM
BOJIHBI
DJeKTpOMarHuTHas IPUPoOIa CBETA.
61 Cko ZIZTB cBeTa Bomi,osme CBOICTBa bubmmorexa [IOK
P ' hitps://m. edso0.ru/ff0b31d0
CBETa
Ncrounuku ceeta. [IpsMonuneiiHoe
62 aCTIpOCTpPaHEHUE CBETa. 3aTMEHUS Brbmmoreia LIOK
pactpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)XEHUsI CBETA. 3epKaa.
63 Pemenue 3amau Ha npuMeHEHHUE bubmorexa [OK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomnenue cera. 3aKoH bubnuorexa [JOK



https://m.edsoo.ru/ff0b25f0
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IMPEIOMIICHUA CBETA

https://m.edsoo.ru/ffOb3aea

[TostHOE BHYTpEHHEE OTPAKECHHE CBETA.

bubmuorexa [IOK

65 Hcnonk3oBaHue MOTHOTO BHYTPEHHETO httos://m.edsoo.ru/fob3cse
OTpa)KEHHsI B ONITHYECKMX CBETOBOIaX T '
JlabopatopHnas pabora "HccinenoBanue

66 3aBUCHUMOCTH YTJIa TIPEITOMIICHUS
CBETOBOTI'O JIy4a OT yIJla NaJICHHUS Ha
rpaHuLe "BO3yX-CTeKI0""

Ypok-koupepennus "Hcnonap3oBanue
67 MIOJTHOTO BHYTPEHHETO OTPasKECHHUSI:
CBETOBOJIbI, ONITUKOBOJIOKOHHASI CBSI3h"
bu6mmoreka [IOK
68 JIun3el. OnTudeckas Cuiia JUH3bI
https://m.edsoo.ru/ffOb3f2c
bubmuorexa [IOK
69 [TocTpoenune n3o0pakxeHUi B JIMH3aX
p p https://m.edsoo.ru/ffOb444a
Jlaboparopuas pabota "OnpenencHue
. bu6nmoreka [IOK
70 (OKYCHOTO pacCTOSIHUSI i ONTHYECKOMN nbsmorexa I
5 . " https://m.edsoo.ru/ff0b4206
CWJIbI COOMPAIOIIEH JTUH3BI

71 VYpok-koHpepennus "OnTuiaeckre bu6nmoreka [IOK
JIUH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

bu6nmoreka [IOK

72 I'ma3 kak ontuueckas cucrtema. 3peHue nomorexa L

https://m.edsoo.ru/ff0b4684

73 VYpok-koudepennus "JledekTo
3penusi. Kak coxpanutsb 3peHue"

Paznoxxenne 6eoro cBeTa B CIIEKT.
74 OnbiTel HetoTOHA. CrioxkeHue bubnuorexa [JOK

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0c0f4c
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JlabopaTtopHnas pabota "ONbITHI 11O
pa3NoKEeHUI0 OEJIOro CBeTa B CIIEKTP U

75 BOCIIPUATHIO I[BETA MPEAMETOB IIPH UX bubmmorexa [IOK
P H pelt P https://m.edsoo.ru/ff0c0e2a
HaOII0/IEHUU Yepe3 I[BETOBBIE
¢bunbTph"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOIICTBA CBETA: IUCIIEPCHS,
uHTepdepeHiys u audpaxaus”
77 OmnsiTel Pesepdopaa u mnanerapHas bubnuorexa [JOK
MOJ€eJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaens atoma bopa
Hcnyckanue u MoTioneHue cBeTa
79 aroMoM. KBanTsl. JInneituaTsie bubmmorexa [IOK
' ) https://m.edsoo.ru/ffOc144c
CIEKTPBI
80 VYpok-npaktuky™m "Habmronenue bu6nuoreka [IOK
CIEKTPOB UCITyCKaHus" https://m.edso0.ru/ff0c1550
81 PannoakTHBHOCTH M €€ BUJIBI bubmmorexa [TOK
A A https://m.edso0.ru/ff0c1672
Crpoenue atomHoro sapa. Hyknonnas bu6nmoreka [IOK
82
MOJIEIIb https://m.edsoo.ru/ffOc18ac
83 PaanoaktrBHBIE TPEBpALLICHHUS. bu6mmoreka [IOK
N3oTtomnsl https://m.edsoo.ru/ff0clald
Pemrenue 3agau nmo teme: bubmuorexa [IOK
84
"PagnoakTuBHbBIE NpeBpalieHus” https://m.edsoo.ru/ff0clb4a
85 [lepuon momypacmana
Vpoxk-koHbepeHus "PannoakTuBHbIE
P Gepen A but6mmoreka [IOK
86 U3Ty4eHUS B IIPUPOJIC, METUITUHE,

Texuuke"

https://m.edsoo.ru/ff0c2126
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87

SlnepHble peakiu. 3aKOHBI
COXpaHEHHUs 3apsIOBOTO U MacCOBOTO
qHCcell

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

SHepFI/I}I CBs3U ATOMHBIX AJCP. CBs13b
MAacCChbI U SHCPruu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenne 3amgau o teme "Snepueie
peakuun"

90

Peakuuu cuHTE3a U feneHus saep.
HcTtounuku sHeprun CosHIa U 3BE3]

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koudbepennus "AnepHas
sHepreTuka. JleicTeus
pPaJIMOAKTUBHBIX U3TyYCHHUI Ha )KUBBIC
OpraHu3Msl"

92

[TonroToBKa K KOHTPOJIBHOM paboTe 1Mo
TeMe "DIEKTPOMArHuTHOE IOJIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBanToBrie saBienus"

bubmuorexa [IOK
https://m.edsoo.ru/ff0c223e

93

KoHTponbHas paboTa mo teme
"DJIEKTPOMArHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBanToBrie saBiaenus"

94

[ToBTOpEeHME, 0600IIEHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zaumopnencrtaue tea"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[oBTopenue, 0600meHne. Pemenne
pacyeTHBIX U KAYECTBEHHBIX 3a]1a4 110
teme "TemnoBbie mpouecch”

bu6muoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 0006meHue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pPaCUETHBIX U KaYECTBEHHBIX 3a/1a4 10
teme "KIIJ TemnoBbix ABuraTenei”

https://m.edsoo.ru/ff0c2a22

[oBTopenue, o6o0meHue. Pemenne

97 ACUETHBIX U KaUECTBEHHBIX 3a1a4 110 1 bubmorexa HOK
p A https://m.edsoo.ru/ff0c2b30
teme "KII/] anexTpoycTtaHOBOK"
[ToBTOpenue, o0o0IIEHUE.
98 JIaGopatopHsle pabOTHI 110 KypC 1 1 Eubmorexa IOK
" patop P | ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBICHUS
[ToBTropenue, o6o0mmenue. Pabora ¢
99 TEKCTAaMH 110 TeMe "3aKOHBI 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHUKE
[ToBTopenue, o6o0uienue. Padora c
100 Texkcramu 1o teMe "Konebanusa u 1 bubmorexa [OK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6meHue. Pabota ¢
101 TexcTami 110 TeMe "CBETOBEIE 1 bubmorexa LOK
| https://m.edso0.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTamu 1o Teme "KBanTtosas u 1
saepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IPOBEPSEMBIE TPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

7 KIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1.1

HCIOJIb30BAaTh U3YYCHHBIC TOHATUA

1.2

pa3jindaTth SABJCHUA MO OINHCAHHUIO HUX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIUX JAHHOC (bl/ISI/I‘IeCKOG SBJICHHUC

1.3

pacrno3HaBaTh IPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUN B
OKpY’KalolleM MHpE, B TOM 4HuCiIe (U3NYECKUE SBICHUS B MPHUPOJIE,
IIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a]auy B y4eOHYIO, BBIACNATH

CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SIBICHUN

1.4

ONHKCHIBATh W3YYEHHBIC CBOWCTBA Tl M (PU3UYECKUE SBICHUS,
UCTIONB3Yysl (U3MYECKHE BEIHYMHBI, TPH OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCHOJB3YEMbIX BEIHYMH, WX
0003HauCHUS U €AUHUIIB (PU3NYECKUX BEITMUUH, HAXOTUTH (HOPMYJIHI,
CBA3BIBAIOIIME JAaHHYIHO (DU3UYECKYI0 BEJIMYMHY C JAPYIrHMMH
BCJIMYMHAMY,  CTPOUTH TIpaduKd  W3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘16CKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBa Tels, (pU3MUECKHE SIBICHHUS M IPOIECCHI,
UCIIONIb3YS M3YYEHHBbIE 3aKOHBI, NpPU ATOM JaBaTh CIOBECHYIO
GbopMynUpPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTHYecKoe

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBICHUS, MPOLECCH U CBOWCTBA TEJ, B TOM
qyycie€ M B KOHTEKCTE CHUTyallull IPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbBIABIATh IPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe M3 1 — 2 JOrMYeckux IaroB ¢ omopod Ha 1 — 2
U3YYCHHBIX CBOMCTBA (PU3NYECKUX SBICHUN, (PU3MUECKUX 3aKOHA MIIU

3aKOHOMCPHOCTH

1.7

peuiaTb paC‘IéTHHe 3aJa4d B 1 -2 HCﬁCTBHH, HUCIIOJIb3ys 3aKOHbI U




dbopMyIbl, cBsI3bIBAIONINE (PU3NUECKUE BETUUMHBI: HA OCHOBE aHAIH3a
YCIIOBUSL 3aJlaud  3alUCBhIBATh KPaTKOE YCIOBUE, IMOJICTABIATh
buznyeckre BeIUYUHBI B (POPMYIBI U TPOBOAUTH PACUEThI, HAXOUTH
CIIPaBOYHBIC JAHHBIC, HEOOXOIUMBIE ISl PEIICHUs 3a/]a4, OICHUBATh

PEATUCTUYHOCTH MOTYYSHHON (PU3NYECKON BETUUMHBI

1.8

pacro3HaBaTh TPOOJIEMBI, KOTOPHIE MOXXHO PEIINTh MPU TMTOMOIIH
(U3UYECKUX METOJOB, B OINHCAHUM HCCIECIOBAHUA BBIIEISATH
MPOBEPSAEMOE MPEAIIOIO0KEHUE (rumotesy),  pa3aUYaTh "
WHTEPIPETHPOBATh TOMYyUYEHHBIA pe3yIbTaT, HAXOAWUTh OIIMOKH B

X0 OIbITa, ACJIATh BBIBOJBLI I1O €T'0 pC3yJibTaTaM

1.9

MPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MYECKUX SBICHUH WU
busznyeckux  cBOMCTB  Tenm:  (GopMynHpoBaTh — IpOBEpsieMbIe
NPENINoNIOKEeHNUs, coOupaTh  YCTAHOBKY U3  NPEIJIOKEHHOTO

000py/0BaHus, 3alKUCHIBATh XOJ1 OIbITa U (HOPMYIUPOBATH BHIBOJIBI

1.10

BBIMOJHATH NMPSMbIE M3MEPEHUS C HCIIOJIb30BAHHEM aHAJOrOBBIX U
U pOBLIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB € yUYETOM

3aJJaHHOW a0COJIIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

OPOBOJUTH  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEIIMYUHBl OT JPYrol C MCIOJB30BAHUEM MPAMBIX HW3MEPECHU,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTO HCCIIEOBAaHHUS, COOMpPATH
YCTaHOBKY U BBIIOJIHATH U3MEPEHHUS, CIEAYS MPEII0KEHHOMY IIJIaHy,
(buKCUpOBaTh pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH (U3UUECKUX
BEJIMYMH B BHUJIE IPEUIOKEHHBIX TaOJIUI U TPaQUKOB, JeJIaTh BHIBOJIBI

I10 pE€3yIbTaTaM HCCICAOBAHUA

1.12

IIPOBOJIUTH KOCBEHHBIE H3MEpPEHUs (PU3NUECKUX BEJIUYUH, CIEIYS
MPEJIOKEHHOW MHCTPYKIUU: MIPU BBIOJIHEHUN U3MEPEHHU coOupaTh
AKCTIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYUCISATH 3HAYEHHE HMCKOMOM

BCJIMYHUHBI

1.13

coOmonaTh IMpaBUja TEXHUKH Oe3omacHocTH mpu  pabore ¢

71a00paTOPHBIM 000PYI0BAHUEM

1.14

VKa3bIBaTh MPHUHIMUIBI  ACHCTBUS TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBI JIEUCTBUS HM3YyYCHHBIX
npuOOpOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBI0 UX OMHCAHWS,
UCIIONIB3YSl 3HAHUST O CBOMCTBaX  (U3WYECKUX  SABICHUH H

HE0OXoauMbIe PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOJUTH TMPUMEPHI (HAXOIUTh HWHPOPMAIUI0 O TMPUMEPAX)
MIPAKTHYECKOT'O MCITOIb30BaHMs (PU3HUYSCKUX 3HAHUH B MIOBCEIHCBHOM
KU3HM 1A oOecriedeHus: Oe30MacHOCTH TpH  OOpalieHuu C
nprOOpaMH M TEXHUICCKUMHU YCTPOUCTBAMH, COXPAHEHUS 3I0POBbS U

COOJTFOICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpefie

1.16

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(popMauuu B cetu VMHTepHeT B
COOTBETCTBUU C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM M IyTéM CpPaBHEHUS pPa3IUYHBIX HMCTOYHHKOB
BBIJICNIATh MH()OPMALIMIO, KOTOpasi SBISETCS MPOTHBOPEUMBON HIIU

MOJKET OBITh HETOCTOBEPHOU

1.17

HCIIOJIb30BaTh npu BBITIOJTHEHUH yueOHBIX 3a/laHui
HAyYHOTIONYJSIPHYIO  JUTEpaTypy  (pusmdyeckoro  coaep aHwus,
CIIpaBOYHBIE MaTepHallbl, pecypchl ceTH VHTepHeT, BIaAeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus UHPOpMALIUU

U3 OJIHOM 3HAKOBOU CHCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MUChMEHHBIE U YCTHBIE COOOILEHUS
Ha oOcHOBe 2 — 3 WCTOYHHMKOB WHGPOpPMANUU (PUINICCKOTO
COJIEp)KaHMsA, B TOM YHCIIE MyOJMYHO AeNaTh KPaTKHe COOOIICHUs O
pe3yibTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAHUN, MPU ITOM
rPaMOTHO HCIIOJIb30BaTh HM3YyYCHHBIN ITOHATHUWHBIN amnmapar Kypca

(bu3uKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIUCH

1.19

MIPY BBIMIOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIEAOBAHUN pACIIPEIesTh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C MTOCTABICHHBIMH 3a/1a9aMH,
CIIEIUTh 3a BBHINIOJHEHUEM IIIaHa JEMCTBHUM, aJeKBaTHO OIEHUBAThH
COOCTBEHHBIM BKJaJ B JCITCIBHOCTh TPYNIBL, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICICTBHE, YYUTHIBAS MHEHHE

OKPYXarOIINX

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/ibLHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIBb30BAaTh IIOHATHUA

1.2

pas3jimuaTtb ABJICHHA IO OIMMCAHUIO HX XaPaKTCPHBIX CBOWMCTB U Ha




1.3

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/BI/I‘-ICCKOG SABJICHUC

pacrno3HaBaTh IMPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpYXaroIleM MUpe, B TOM 4ucie (U3NYECKue SIBICHUS B MPUPOJE,
IIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a]auy B y4eOHYIO, BBIACIATH

CYILECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SIBJICHUN

1.4

ONKCHIBATh HW3YYEHHBIE CBOWCTBA Tl M (PU3UUECKUE SIBICHUS,
UCTIONB3Yysl (U3MYECKHE BEIUYMHBI, TPH OMUCAHUU IPABUIBHO
TpPakTOBaTh  (U3MYECKH  CMBICI  HCIOJB3YEMBIX  BEJIMYHH,
0003HauEHUs U €AUHUIBI (PU3NYECKUX BEITMUUH, HAXOIUTH (OPMYIIbI,
CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEIMYUHY C JAPYIHMH
BEJIMYMHAMHU, CTPOUTh TIpadUKud  H3YYEHHBIX  3aBHCHMOCTEH

Q)HSH‘ICCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUECKHE SIBICHHUS M IPOLECCHI,
WCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IPU 53TOM [aBaTh CIIOBECHYIO
GbOpMyTMPOBKY 3aKOHa M 3alHCHIBaTh €r0  MaTEeMaTHYECKOe

BBIPAKECHHE

1.6

00BSICHATH (PU3UYECKUE MPOIECCHl M CBOKMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh 00BsCHEHUE U3 |
— 2 JOTUYECKHX IIaroB ¢ moMomplo 1 — 2 u3y4eHHBIX CBOWCTBA

(I)I/I3I/ILIGCKI/IX HBHCHHﬁ, (I)I/IBI/I‘-ICCKI/IX 3dKOHAa HWJIM 3aKOHOMCPHOCTH

1.7

pemiath pacy€THbIE 337aud B 2 — 3 AeicTBUSA, UCTIONB3YS 3aKOHBI U
bopMyIibl, cBsI3bIBaIONINE (PU3NYECKUE BETUUMHBI: HA OCHOBE aHaIM3a
YCIIOBUS 3a/1a4¥l 3alUChIBaTh KPATKOE YCIOBHE, BBISBISATH HEAOCTATOK
JAHHBIX IS peuleHHsl 3a7add, BbIOMpATh 3aKOHbI U (OPMYIIBI,
HeoOXoauMBbIe JUIsl €€ pelIeHHs, NMPOBOAUTH Pacuy€Thl U CPAaBHUBATH
MOJIYYeHHOE 3HadeHUEe (U3UYECKON BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

1.8

pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPHU MOMOILU
(U3NUIECKUX METOJIOB, UCIIOJIB3Ysl OMMCAHUE UCCIIEJOBAHNUS, BBIACIATD
[IPOBEPSIEMOE IIPEIAIIOIIOKEHUE, OLICHUBATh IPABUIBHOCTH IOPSAIKA

MMPOBCACHUA UCCIICAOBaHNs, ACJIATh BBIBOAbI

1.9

MPOBOAUTH OIBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUN WM
busznyeckux  CBOMCTB  Ten:  (GopMynHpoBaTh  IpOBEpsieMbIe

NPENINOoNIOKEeHNUs, coOUpaTh  YCTAHOBKY U3  MPEIJIOKEHHOIO




1.10

060p}II[OBaHI/I}I, OIIMCBIBATH XOJ OIIbITa U (I)OpMy.]II/IpOBaTB BBIBOJbI

BBIIIOJIHATH IIPSAMBIC HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJOIOBBIX
npuOOpPOB U AATYUKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH PE3YIbTAThI

HU3MEPEHHH ¢ YIETOM 3aIaHHON a0COFOTHON MOTPEITHOCTH

111

MPOBOJIUTh  HWCCJIEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3UYECKOM
BEJIIMYUHBI OT JPYrOM C HCHOJb30BAHUEM NIPSIMBIX HW3MEPEHHUIA:
TUTAHUPOBATh HCCIIEIOBAHUE, COOMpATh YCTAHOBKY U BBIMOJHATH
U3MEpEHUs, CIeAys  MPeAio)KeHHOMY  IUTaHy, (UKCHPOBATH
pe3ynbTaThl MOMYUYEHHOW 3aBUCUMOCTH B BUAE TaOJNUIl U TrpaduKoOB,

ACJIaTb BBIBOABI 11O PE3YyJIbTaTaM HUCCIICAOBAHUA

1.12

MPOBOAWTH  KOCBEHHbIE  HM3MEpeHHs  (U3NYECKUX  BEIUYHH:
IUTAHUPOBATh W3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienys MpPeNoKEHHOW MHCTPYKIUH, W BBIYHCIATH 3HAUYECHUE

BCJIIMYHUHBI

1.13

coOmofaTh TMpaBWila TEXHUKU Oe3omacHOCTH mpu paboTe ¢

71a00paTOPHBIM 000PYI0OBaHUEM

1.14

XapaKTepu30BaTh MNPUHIUIBI JEHCTBUA W3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX OIMUCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUH U HEOOXOIUMbIE

(I)I/I3I/ILI€CKI/IG 3aKOHOMCPHOCTHU

1.15

paciio3HaBaTb IMPOCTBIC TCXHHUYCCKUEC YCTpOfICTBa U U3MCPHUTCIILHBIC
HpI/I60pBI o ¢XeéMaM MU CXCMATHUYHBIM PUCYHKaM, COCTABJISAATb CXCMbI
SJIICKTPHUICCKUX meren ¢ IMOCJICOOBATCIIBHBIM W IIapaJlICIIbHBIM
COCIMHCHHUEM 9JICMCHTOB, pasinydasn YCJIOBHBIC 0003HaYeHUS

3JICMCHTOB JJICKTPUYCCKUX merei

1.16

OPUBOJUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MPUMEPAX)
NPaKTUYECKOTO UCIOIB30BAHUS (PU3MUECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HU Ui oOecriedyeHuss O€30MacHOCTH TMPU  OOpalieHuu  C
npubOpaMu U TEXHUYECKUMH YCTPOHUCTBAMH, COXPAHEHHUS 3/10POBbs U

CO6J'IIOI[€HI/IH HOPM 5KOJIOTHUYCCKOI'O MOBCACHUS B 01<py>1<aI01ue1?1 cpeac

1.17

OCYHICCTBJIATDH ITOUCK I/IH(1)OpMaI_[I/II/I (I)I/ISI/I‘IGCKOFO COACPpKaHUA B CCTU
I/IHTepHCT, Ha OCHOBE HMEIOIIMXCS 3HAHUM U l'Iy'TéM CPaBHCHUA
JOIIOJIHUTCIIBHBIX HWCTOYHHUKOB BbIICIIATH I/IH(l)OpMaHI/IIO, KOTOpas

ABIII€TCS TPOTUBOPEUMBON MIIM MOKET OBITH HETOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPpHW  BBIIIOJIHCHUHN y‘~I€6HI)IX SaI[aHI/Iﬁ HAay4YHO-




HOMYJSIPHYIO JIUTepaTypy (HU3UYECKOTO COAEpIKaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl ceTH VHTepHeT; Biamers NpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAILUU U3 OHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/aBaTh COOCTBEHHBIE MUCbMEHHBIE U KPATKHUE YCTHBIE COOOIIEHUS,
0000mass wHGOPMANMIO W3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO
CONICp)KaHHSA, B TOM YHUCIIE IyOIMYHO TPEACTABIATh PE3yIbTATHI
MPOEKTHOM WJIM MCCIEA0BATEIIbCKOW JEATEIIbHOCTH, NPU ITOM
rPaMOTHO HCIIOJIb30BaTh HM3YyYCHHBIN ITOHATHUWHBIM amnmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIUICHHE MTPE3CHTAIIUCH

1.20

MPYU BBITIOTHEHUHN Y4YeOHBIX MPOEKTOB M MCCIENOBaHUN (U3MUECKUX
MIPOIIECCOB paCIpeAesATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJIEHHBIMM  3aJayaMH, CJICIWTh 3a BBIINOJHEHHEM IUIaHA
JIEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJAaJ B JCSITCIBHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHI/IKaTI/IBHOQ BSaI/IMOJIeI\/’ICTBI/Ie, HpOSIBJ'IfISI TOTOBHOCTH

paspemaTth KOH()IUKTHI

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BATh U3YYCHHBIC ITIOHATUA

1.2

pas3jimuaTtb ABJICHHA IO OIMMCAHUIO HX XaPaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIUX JAHHOC (bl/ISI/I‘ICCKOG SBJICHHUC

1.3

pacrno3HaBaTh IPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpYXarolleM MHUpEe, B TOM 4Hclie (pU3NYECKUE SIBICHUS B MPHUPOJE,
IIPY 3TOM MEPEBOAUTH MPAKTHYECKYIO 33/a4y B y4eOHYIO, BBLICTATH

CYILLECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SIBJICHUN

1.4

OMUCBLIBATHL H3YYCHHBIC CBOMCTBA TE€I H (1)I/I3I/I‘-IGCKI/IG SIBJICHHA,
HCIIOJIb3Y (pI/ISI/ILIeCKI/Ie BCJIMYMHBI, HIPHU OIKUCAHUN IIPABUJIIBHO
TPAKTOBATH (bPI3PI‘ICCKPII>i CMBICJI HCTIOJIb3YCMBIX BCJIIMYHH,
0003HaYEHHUSA U CANMHHNIbI (1)I/I3I/I‘16CKI/IX BCJINYHNH, HAXOJUTH q)OpMy.]'ILI,

CBA3BIBAIOIIME JAHHYI0 (PU3WYECKYI0 BEJIMYMHY C JAPYTUMH




BCINYHNHaAMH, CTPOUTH Fpa(bI/IKI/I HN3YUCHHBIX 3aBUCHMOCTEN

(1)I/I3I/IIICCKI/IX BCJINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SIBJICHUS W IPOIECCHI,
WCTOJNIb3ysl HW3YYECHHBIE 3aKOHBI, NPU OSTOM J1aBaTh CJIOBECHYIO
GOpMyTMpOBKY 3aKOHa M 3alUChIBaTh €ro  MaTEeMaTHYECKOe

BBIPAKECHHE

1.6

OO0BSICHATH (PM3UYECKHE MPOIECCH M CBOIMCTBA TEN, B TOM YHCJE U B
KOHTEKCTE CUTyallUld IPaKTUKO-OPUEHTHUPOBAHHOTO  XapakrTepa:
BBISBIISITh IPUUMHHO-CJICICTBEHHbIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYecKuX IIaroB C MOMOUIbI0 2 — 3 M3YyYCHHBIX CBOMCTBa

(I)PBPI‘IGCKI/IX HBHeHI/Iﬁ, (I)I/ISI/ILICCKI/IX 3aKOHa UJIN 3aKOHOMCPHOCTH

1.7

pemaTh pacuéTHblE 3a7auu (OmHMparolmuecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOIB3yd 3aKOHbl U  (OPMYJIbI, CBS3bIBAIOIINE
(Gu3nyeckue BeIMUYMHBI: HAa OCHOBE aHaJlIW3a YCJIOBUSA 3aJa4d
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATh HENOCTAIOIIME  WIIU
M30BbITOYHBIE JaHHbBIE, BBIOUPATh 3aKOHBI U (hOPMYIIbI, HEOOXOJUMBIE
JUISL pElleHus, MPOBOAUTH PAcUEThl M OLEHUBATh PEATUCTHUYHOCTD

MOJYYeHHOTO 3HaYeHUS (PU3NIECKON BETUUNHBI

1.8

pacrio3HaBaThb l'[p06J'IeMBI, KOTOPBIC MOKHO pPCHIUTh IPU TIOMOIIU
(1)I/ISI/II-IGCKI/IX MCTOAOB, UCIIOJIB3Yyd OIMMCAHUC HUCCIICAOBAHUA, BbIACIATH
IPOBCPACMOC IMPCATIOJIOKCHUC, OLCHHUBATHL IPABUIIBHOCTL IIOPAAKaA
MMPpOBCACHUA HUCCICAOBaHUA, [ACJAaTb BbIBOAbI, HWHTCPIIPCTUPOBATH

PE3YIbTATHI Ha6HIO,Z[eHI/Iﬁ U OIIBITOB

1.9

NPOBOIUTHh OMNBITBI IO HAOMIOACHUIO (PU3MUCCKUX SIBICHUH WU
(U3NYECKUX CBOKMCTB TEINI: CAMOCTOSITEILHO COOMpPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 00OpYJIOBaHUS, ONMUCHIBATH XOJ OMBITA M €T0

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

NPOBOJUTH TMpPH HEOOXOAMMOCTH CEpUI0 TPSIMBIX H3MEPEHUH,
ompenessisl CpeHee 3HAUCHUE H3MEpsAeMOl BelnduHbl ((HOKyCHOE
paccTosiHAe CcOOUuparoliel JIMH3bI), 0OOCHOBBIBATH BBIOOp crHocoba

U3MepeHus (U3MEPUTEIBHOTO PHOopa)

1.11

MPOBOANUTH HCCIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
HCIIONIb30BaHUEM MPSMBIX HM3MEpPEHUN: TMIaHHPOBATh HCCIEIOBaHUE,
CaMOCTOSITEJILHO COOHMpaTh YCTAHOBKY, (PUKCUPOBATH pE3yJbTaThI

HOHy‘ICHHOﬁ 3aBHCHMOCTH (bl/ISI/ILICCKI/IX BCJIMYUH B BUJC Ta6J'II/IHI/I




1.12

Fpa(bI/IKOB, ACJIaThb BBIBOJBI IO PE3yJIbTaTaM UCCIICAOBAHU A

OPOBOJUTh  KOCBEHHblE  H3MEpPEHHMs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHUsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBINOJHATE W3MEPEHHs, CIEeAys MPEIIOKEHHOW HWHCTPYKIIMH,
BBIYMCIIATh 3HAYEHUWE BEJIMYMHBI M aHAJIU3WPOBATh IOJYYECHHBIC

pPE3yABTATHI C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIN

1.13

coOmoaTh MpaBUja TEXHUKH Oe3omacHocTH Tpu  pabore ¢

J1a00paTOPHBIM 000PYI0BAHUEM

1.14

pa3jindaTb OCHOBHBIC TIPHU3HAKW H3YYCHHBIX (I)I/I3I/I‘-ICCKI/IX MOJEICH:
MaTepurajibHasA TOYKa, a0COIIOTHO TBépI[O@ TECIIO, TOYECYHBIM UCTOUYHHUK
CBCTA, JIY4Y, TOHKas JIMH34, IIJIAHETAPpHAd MOJCJIb aTOMa, HYKJIIOHHAd

MOJCJIb aTOMHOTI'O Apa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX OIMCAaHHs, HCIOJb3Ys
3HaHHA O CBOMCTBaxX (UBMYECKUX SBICHMM U HEO0OXOIUMBbIe

¢uznyecKkre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH HM3YYEHHBIX
TEXHUUYECKUX YCTPOWCTB, U3MEPUTEIbHBIX  MPUOOPOB U
TEXHOJIOTHYECKUX TPOILIECCOB NPH PEUICHUH Y4eOHO-TIPAKTUYECKUX
3aJa4, ONTUYECKHE CXEMBI JIJIsl MOCTPOEHHs U300pakeHUI B MJIOCKOM

3epKajie ¥ coOMparoleil JTuH3e

1.17

NPUBOJIUTh TPUMEPHl  (HAXOAWTh HH(OpMAIMIO O TMpUMepax)
NPaKTUYECKOTO UCTOIh30BaHUs (PU3MUYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HM JUIA  o0ecriedeHus: 0e30MacHOCTH TIpH  OOpalieHuu ¢
npudOpaMH M TEXHHYECKUMH YCTPOHUCTBAMHE, COXPAHECHHUS 3I0POBbS U

cOOJI0ICHUS] HOPM 3KOJIOIMUECKOI0 MOBE/ICHUS B OKPYKAIOIIEH cpenie

1.18

OCYIIECTBIISATH MOUCK HHPOpMAIH (GU3HUECKOTO COACPKAHUS B CETH
HuTepHeT, camMoCTOSTENbHO (OPMYyIUpPYs TOHMCKOBBIM  3ampoc,
HaXOAUTb NYyTH  ONPEACIEHHUS  JTOCTOBEPHOCTH  ITOJYYEHHOU
uHPOpMAllMd Ha OCHOBE HUMEIOUIUXCS 3HAHUM M JOMOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BAaTh MpPH  BBINOJIHEHWHM Y4YEeOHBIX 3aJaHUl  Hay4dHO-
MOMYNSPHYIO JIUTEPaTypy (U3HUECKOrO COJAEpKAHMS, CIPaBOYHBIE
Matepuaibl, pecypchl cetn HTepHET, BIageTh NpuUEMaMHu

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAILUU U3 OJHOU




1.20

3HAKOBOM CHUCTEMBI B IPYTYIO

co37aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HH(GPOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (DU3HMUECKOIO
coJiepKaHUs, MYOJMYHO TPECTABISATh PE3yIbTaThl NMPOECKTHOW WIIN
WCCIIENAOBATENIBCKOM  AEATENbHOCTH, INPU  3TOM  T'PaMOTHO
WCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN anmnapaT u3y4aeMoro pasjaeina
GU3UKM U CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTalueld ¢ y4EToM

0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

MIPYU BBITIOTHEHUH Y4YEOHBIX MPOEKTOB M HCCIEAOBAaHUN (U3MUECKUX
MIPOIIECCOB pacHpeesTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTABJIICHHBIMU  3aJlayaMU, CJIEAUTb 3a BBIIOJHEHUEM ILJIaHA
JEUCTBUM M  KOPPEKTHpPOBaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKIJIaJ] B JEATENBHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHUKATUBHOE  B3aUMOJCHCTBHE,  IPOSBISAL  T'OTOBHOCTH

pa3pemiatb KOHGIUKTHI




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon
pa3jaena

Kon

3JIEMEHTa

HpOBepﬂeMme IJIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

11

®uzuka — Hayka O TMpupoae. SIBJIEHUS TPUPOIBI.
Ousnyeckue  SABICHHS: MEXaHUYECKHE, TeIUIOBbIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ousnueckue BeNMUMHBL  M3MepeHne — (U3NUECKHUX
BenuuuH.  Dusuueckue  npubopsl.  Ilorpemnocts

U3MepeHnil. MexxayHapoaHas CUCTEMA €IMHMI]

13

14

ECTCCTBCHHOH&Y‘IHLIﬁ MCTOJ ITO3HAHUA: Ha6J'IIOI[CHI/IC,
MNOCTAHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HIIOTE3,
SKCIICPUMCHT II0 TIIPOBEPKE THUIIOTE3, 00BACHEHHE

Ha6J'II-OI[a€MOFO SIBJICHUS

Onucanne GU3NIECKUX SBICHUHN C TTOMOIIBIO MOJIEIICH

1.5

[IpakTryeckue padboTHI:

###Par#t#113mepenne paccTossHUI.
###Par#H#113mepenne 00bEMa KHUJIKOCTH M TBEPIOTO
Tena.

#H#Par###0OnpeneneHue pa3MepoB MabIX Tell.
#HH#HPar##H#ll3mMepene  TeMmnepaTypsl  PH  OMOILHU

JKUJKOCTHOTO TEPMOMETPA U AATUYHUKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHNMS O CTPOEHWU BEHIECTBA

2.1

###Par###CTtpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX
pasmepbl.  OmBITBI,  JOKa3bIBAIOUIME  JHCKPETHOE

CTPOCHHE BCIICCTBA

2.2

#i##Par###]lpmkenne  vactuir  BemiectBa.  CBA3b
CKOPOCTH  JBW)KCHHS  YacCTUI] C  TEMIICPATypOM.

BpoynoBckoe nBmxenue, auddysus

2.3

B3anmoneicTBre 4acTUIl BEIIECTBA: IPUTSHKEHUE U

OTTAaJIKMBaHHC




H##Par### ArperatHple COCTOSIHUSL BEILIECTBA: CTPOEHUE

ra3oB, JKUJKOCTEH U TBEPABIX (KPUCTATIMYECKUX) TeI.

2.4 B3anMocBsI3p MeXIy CBOHCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSAX H WX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM

2.5 OCco0EHHOCTH arperaTHBIX COCTOSTHUN BOBI
IIpakTHueckue padbOTHI:
#H#H#Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
UCToNb30BaHueM ¢ororpaduit).

2.6 #A#Par#H##OnpITel 1O HAONIONICHUIO  TEIUIOBOTO

paciupeHus ra3oB.
#HHHPar###0npITel IO OOHAPYKEHUIO JCHCTBUS CHII

MOJICKYJISIPHOTO ITPUTAKCHUA

JIBWDKEHUE U B3BAUMOJIEMCTBUE TEJI

31 MexaHnueckoe JIBUKCHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JABM)KEHUE
#HHHPar###CropocTb. Cpenuss CKOPOCTh npu
3.2 HEPaBHOMEPHOM [IBI)KEHHMHU. Pacu€T myTd U BpeMeHH
JIBUKEHUS
SBnenne uHepuuu. 3akoH uHepuMH. B3ammonelctBue
3.3 TEJ KaK NPUYMHA U3MEHEHUS CKOPOCTU JABUKEHUS Tell.
Macca kak Mepa HTHEPTHOCTH Tena
34 ###Par### InotHocTh BemecTBa. CBS3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULE 00BbEMA BEIIeCTBA
3.5 Cuna xak XxapaKTepUCTHKa B3aUMOIEUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenuwe cuibl ¢
' MOMOILIBIO TMHAMOMETpPA
3.7 ###HPar#Ht#Asnenne TaroreHus u cuia Tshkectu. Cuna
' TSKECTU Ha JpYrux IiaHerax. Bec Ttena. HeBecomocTth
38 Cuna tpenus. TpeHue CKONBKEHUS U TPEHUE TOKOA.
' TpeHue B mpupoJie U TEXHUKE
29 #HH##Par###Cnoxenne Ccuil, HaMpaBJICHHBIX 110 OJHOU
' npsiMoi. PaBHoAEeHCTBYIOIIAs CUIT
3.10 [TpakTHyeckue padbOTHI:




OnpeneneHre CKOPOCTH  PaBHOMEPHOIO  JABH)KCHHSA
(wrapuka B OKHIKOCTH, MOJEIU  3JIEKTPUYECKOro
aBToMoOmIsE M Tak Jjanee). OrmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapuka 1o
HAaKJIOHHOM IUIOCKOCTH. OmnpeneneHue  IIOTHOCTH
TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOIINE
3aBHCHUMOCThH pacTshkeHHs (AedopManuu) mpyKUHBI OT
OPWIOKEHHOW  cuibl.  OmNbIThL, JAEMOHCTPHUPYIOIINE
3aBUCUMOCTb CWJIBI TPEHUS CKOJBKEHHUS OT Beca Teja U

XapakTepa CONPUKACAIONINXCS TIOBEPXHOCTEH

®dusuyeckue SBJICHUS B IIPUPOJE: NIPUMEPHI ABUKEHUS C

3.11 Pa3MYHBIMUA CKOPOCTSIMH B JKUBOW U HEKUBOW MPHUPOJIE,
JIeMCTBUE CUITBI TPEHUSI B IPUPOJIE M TEXHUKE
3.12 TexHU4EeCKHE yCTPONCTBA: JUHAMOMETD, MOIITUITHUKH
JABJIEHUE TBEPBIX TEJL XKUAKOCTEN 1 TA30B
41 Jasnerne TBEpmoro Ttena. CrmocoObl YMEHBIICHUS U
' YBEJIMYCHUS JTABIICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEeMIIEPaTypPhI
43 [lepenaya maBrneHus TBEPABIMU TEIAMHU, KHUIKOCTIMU U
' razamu. 3akoH [lackans. [lTHeBMaTu4eckre MalvHbl
3aBUCUMOCTh  JABJICHMSI JKUIKOCTH OT  TJIyOUHBI.
4.4 IMuapocraTudeckuii mapagokc. CooOIIaroNMecs COCyabl.
['anpaBiyeckre MEXaHU3Mbl
AtMmocdepa 3emnu u atmochepHoe naBienue. [IpuunHel
45 CYIIIECTBOBAHMS BO3AYIIHOW 000m04uku 3emuid. OIbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCHEPHOTO JABICHUS OT
BBICOTBI HaJ[ YPOBHEM MOPS
46 W3mepenune atMmocdepHoro masineHus. [Ipubopsl mns
' U3MepeHus: aTMOC(hEpHOro AaBICHUS
JleiicTBue KHUIKOCTH W raza Ha HOTpYXKEHHOE B HHUX
4.7 Teno. BelTankuBaromas (apXxmmenoBa) cuiaa. 3aKOH
Apxumena
4.8 [TnaBanue Ten. Bo3myxomiaBanue




4.9

[TpakTryeckue paboOThI:

HccregoBanne 3aBHCHMOCTH Beca Tejla B BOJE OT
00béMa TOrpyKEHHOM B IKHAKOCTh 4YacTH Tela.
OnpenesieHne BHITAIKABAIOIIECH CHIIbI, IEUCTBYIOIIEH Ha
TEJO, TMOTPY)KEHHOE B  KUJKOCTb. ITpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, AEHCTBYIOIICH
Ha TEJIO B JKUJIKOCTH, OT Macchl Tena. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLIECH
CHWJIBI, JCWCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT 00BEMaA
MOTPYKEHHON B JKUJKOCTb YaCTU TeJIAa U OT IJIOTHOCTH
JKUJKOCTH. KoucrpyupoBanue apeomerpa WUIIN
KOHCTPYMPOBAaHUE  JIOAKM W  ompeacneHue e

Ipy30I0ABEMHOCTH

4.10

dusnyeckue ABJICHUA B MMpUpoOaC: BIIUAHUC
aTMOC(bepHOFO JaBJICHHUA Ha JKHBOM OpraHusM, IIaBaHUC

pBIO

411

TexHuUeckne YCTPOWCTBA: COOOIIAIONIMECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKUA TIpecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOW HAcoC,

apeoMeTp

PABOTA, MOIIHOCTD, DOHEPT A

5.1 Mexanuueckas pabora
5.2 MexaHnueckasi MOIIHOCTb
53 [lpocThie MeXaHW3MBI: pblYar, OJOK, HaKJIOHHAs
' 1ockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHeHne npaBuiia paBHOBECHS pblyara K 0JIoKy
«3on0oToe  mpaBwio»  MexaHuku.  KoadourmeHnt
5.5 MOJIE3HOTO NeUCTBUA MEXaHU3MOB. [Ipoctoie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHnmanbHas SHEPrUU Tela, MOJHATOro HaJl 3eMIEN
5.7 Kunerndeckas sneprust
58 [TonHass MexaHWUYeCKash SHEpPrus. 3aKOH H3MEHEHHUS W
' COXpaHEHHsI MEXaHUIEeCKON SHEPTHH
5.9 [TpakTHyeckue padbOTHI:




#H#Par###Onpenenenne pabdoOThl CUJIBI TPEHUsS TNpU
pPaBHOMEpPHOM JBW)KCHHH Tejla II0 TOPU30HTAIBHOU
noBepxHoctu. MccnenoBanue ycioBHML  PaBHOBECHSA
ppuara. M3mepenne KIIJI HakIOHHONW IJIOCKOCTH.

N3ydenue 3aKkoHa COXpaHEHHS] MEXaHUYECKOM YHEPTUHN

dum3nyeckre SIBICHHUS B nopupoac: pblHaru B TEIC

5.10
YeoBeKa
TexHudeckne yCTpOMCTBA: pblUar, IOABWXKHBIA U
5.11 HETOABIKHBINA OJIOKM, HAKJIIOHHAsI IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI COAePKAHUSA
pa3zea 3J1eMeHTa
TETUIOBBIE ABJIEHUA
OCHOBHBIC  TIOJIOKEHHUS MOJICKYJIIPHO-KHHETUYECKON
6.1 TEOPUM CTPOEHHUs BemlecTBa. Macca U pa3mepsl
. MoJieKya.  OnbIThl,  MOATBEP)KAAIOIME  OCHOBHBIE
MIOJIOKEHHS MOJIEKYJISIPHOKUHETUIECKON TEOPUH
Mogenu  TBEPAOro, IJKMAKOTO W ra3000pa3HOro
6.2 cocTosHUM BemecTBa. Kpucramuimdeckue u amopHbIe
Tena
OObsicHEHHE CBOICTB ra3oB, KHJIKOCTEH U TBEPABIX TEJ
0 6.3 Ha OCHOBE TIOJOXKEHUH MOJEKYIIPHOKUHETHYECKON
TEOPHH
6.4 CMauuBaHue U KallWIISIPHBIE SIBJICHUS
6.5 TerutoBoe pacHIMpeHHe U CKATHE
56 Temmneparypa. CBsA3b TemmepaTypbl €O CKOpPOCTBIO
. TEIUIOBOI'O JABMKEHHS YaCTHUI]
57 Buytpennss sneprus. CriocoObl U3MEHEHUS! BHYTpEHHEH
. SHEPrHuHu: TEeIUIonepeada u COBEpIIeHNE paboThI
6.8 Bunbl Teronepegaun: TEIIONPOBOJHOCTh, KOHBEKIIHS,




HU3Ty4YCHUC

Komnuectso  TemnoTel. YaenbHas — TEINIOEMKOCTH

6.9
BELIECTBA
TemmooOMeH u TemyIoBOE€ paBHOBecHE. YpaBHEHHUE
6.10
TEIJIOBOro OanaHca
611 [InaBneHue u oTBEpIEBaHNE KPUCTAININYECKUX BEILIECTB.
' VY nenbHas TemioTa riaBiIeHUs
[lapooOpa3zoBanue U  KoHIeHcanusi. VcmapeHwue.
6.12 Kunenue. VYnpenbHas  Temiota mapooOpa3oBaHUS.
' 3aBUCUMOCTb TEMIIEPATYpbl KUIEHUS OT aTMOC(HEPHOro
JABJICHUS
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TomuBa. Y ieJabHasl TeII0Ta CropaHus
[Mpunnuner  pabotsl  TermoBbix  ABurateneit  KII
6.15 TEIJIOBOr0O ABUraTess. TemioBble ABUTATEeNId U 3alluTa
OKpYKaroIleu cpebl
3aKOH COXpaHEHHUsSI M MPEBPAILCHUS SHEPTHH B TEIIJIOBBIX
6.16
nporueccax
[IpakTryeckue paboThI:
H#HHHPar###0nbITel 10 OOHAPY)KEHHUIO JIEUCTBUS CHII
MOJICKYJISIPHOTO TIPUTSIKEHUS.
#H#HPar#H#ONbITBL  TI0O  BBIPALIMBAHUIO  KPUCTAJJIOB
IIOBAPEHHOM COJIU WIH caxapa.
#HHPar###OnbITE 1o HaOJIIO JEHUIO TEILUIOBOTO
6.17 paciIMpeHus ra3oB, )KUJIKOCTEH U TBEPABIX Tell.

#HPar###Onpenenienne TaBleHUs BO3AyXa B OayuloHE
HINPHILIA.

#HHPar##H#ONbITBI, 1EMOHCTPUPYIOLIHE 3aBUCUMOCTh
JIABJIEHUS] BO3JyXa OT €ro oO0béMa M HarpeBaHUs WIIU
OXJIQXKICHUSI.

###Par###1Iposepka runoresbl JUHEHHONW 3aBUCHMOCTH

JJIMHBI cToNI0MKA KUIKOCTU B TepMOMeTqueCKOﬁ




TpyOKe OT TeMITepaTyphbl.

#H##Par#H##Ha0monenne W3MEHEHUS BHYTpECHHEH
SHEPTUU Tela B pe3ylbTaTe Teruionepenadn u padoTs
BHEIIHUX CHII.

#H##Par###lccnenoBanue SBJICHUSA TEIUIOOOMEHA TMpHU
CMEIIMBAHUM XOJOJTHON U TOpsYEi BOJIBI.
#HH#Par#H##Onpenenenue KOJIMYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJIOW TPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUIUHAPOM.

#H##Par###Onpenenenue  yaelbHON TEIUIOEMKOCTHU
BEIllECTBA.

#HH##Par#H###lccnenoBanue npoiecca UCIapeHusl.
##HPar###OnpeniesieHne  OTHOCUTENIBHOM — BJIAXKHOCTH
BO3/IyXa.

#H##Par###Onpenenenre yaeabHOW TETUIOTHI TIIABICHUS

JIBJA.

6.18

Oduzuveckue SBICHHUS B TNPUPOJAE: TOBEPXHOCTHOE
HATSDKEHHE W KallWULIPHBIC SIBIICHUS B IPHPOJIE,
KpHUCTaJUTBI B Tipupoe, m3nydeHne ColHIa, 3aMep3aHne
BOJI0OEMOB, MOPCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHuueckne  yCTpPOWCTBA:  KamWUIAPHI, MPUMEPHI
HCIIOJIb30BAaHUSl KPUCTAILJIOB, HUJIKOCTHBIH TEPMOMETD,
JaTYUK TEeMIlepaTypbl, TEPMOC, CHCTEMa OTOIICHUS
JIOMOB, THTPOMETPBI, NCHUXPOMETp, IMapoBas TypOUHAa,

ABUTATCJIb BHYTPCHHECTO CIOPpaHUs.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHMA

7.1 DnekTpuzanus Ten. [[Ba pojia aIeKTpUUeCKUX 3apsiioB
B3anmoneiictBue 3apspkeHHBIX  Ten.  3akoH Kyiona

7.2 (3aBUCHIMOCTB CHJTBI B3aUMOJICHCTBHS 3apSKEHHBIX TEIl OT
BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKAY TeJIaMu)

- Onexrpuueckoe nosie. Hanpsyk€HHOCTD 31EKTPUUECKOTO

I10JIA. HpI/IHLII/IH CyHneprno3nuuuun 3JICKTPUICCKUX moJiei




(Ha KaYECTBEHHOM ypPOBHE)

Hocurenn »snexkTpuyeckux 3apsaoB. OJIEeMEHTapHBIN

7.4 anexkTpuyeckuit 3apsa. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aK0H COXpaHEHUS IEKTPUICCKOTO 3apsia
- DONeKTpUueckuid  TOK.  YCJIOBHUS  CYyLIECTBOBaHHS
' ANEKTPUYECKOr0 TOKA. VICTOYHMKYN OCTOSIHHOTIO TOKa
JeiictBus AIEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMUYECKOE, MAarHUTHOE). OJEKTPUYECKUA TOK B
KHUJIKOCTAX U razax
- Onextpuueckas uenb. Cwia ToOKa. OIEKTPUUECKOE
' HarnpsHKeHHe
29 CornpotuBienue MIPOBOJHUKA. VYnenbHoe
. COINPOTHBIICHUE BEILIECTBA
7.10 3akon OMa U1l ydyacTKa Lenu
[locnenoBarenbHOE W MapajfieIbHOE  COEIMHEHUE
7.11
IIPOBOJHUKOB
PabGota M MOIIHOCTb 3JEKTPHUUECKOTO TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
213 DNEKTpUYECKUE IEeTH W IMOTPEOUTENN AICKTPUICCKOM
' sHepruu B ObITy. KopoTkoe 3amblkaHne
IlocrositHHBIE MarHWTHL. B3anMoneicTBHE MOCTOSHHBIX
7.14
MarHuToB
MarnutHoe mnosie. MarHuTHOe 1moNe 3eMJIM U €ro
7.15
3HAUEHUE JJIs )KU3HU Ha 3emiie
216 OmnsIT Opcrena. MaroHuTHOE 1OJIE DIEKTPUUECKOTO TOKA.
' [IpumeHeHue IeKTPOMArHuTOB B TEXHUKE
JlelicTBME MarHUTHOIO TOJIS HA TMPOBOJAHUK C TOKOM.
717 DnexTpoJBUraTesb NOCTOSSHHOrO ToKa. Mcmnonbp3zoBaHue
' AJEKTPO/BUraTee B TEXHMUYECKHUX YCTPOMCTBaX M Ha
TpaHCIopTe
7.18 Onbitel  @apajges.  SIBieHue  3JIE€KTPOMarHUTHOMN




unaykiuu. [Ipasuio Jlenma

DIIEeKTPOTeHEPATOP. CriocoOmr MOJTydSHUS
7.19 3JIEKTPUYECKOM SHEPIuMu. DJIEKTPOCTAHIIUU Ha

BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTrueckue pabOTHI:

OnBITHI 110 HAOTIOACHHUIO JICKTPU3AIUU TEJ WHIIYKITUCH

Y TIPU COTIPUKOCHOBEHHUHU.

HccnenoBanue nAelcTBUA OSICKTPUUECKOTO TIONS Ha

MIPOBOJAHUKH U TUIIIEKTPUKH.

COopka ® mIpoBepKa pabOTHl DJIEKTPUUYCCKON IETH

MOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHmie CUJIbI TOKA.

W3mepenue u perynupoBaHHie HAMPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILIETO Yepe3

PE3UCTOP, OT CONMPOTHUBIICHHUS PE3WCTOPA W HANPSDKCHUS

Ha pe3UCTope.

OnbITHL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh

ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
7.20 JUTHBI, TUTOIIAIU TIOTIEPEYHOTO CEYCHHS U MaTepuara.

[IpoBepka mnpaBuia CIOXKEHHS HANPSHDKEHUWA — TIPU
MOCJIeI0BAaTEIbHOM ~ COCIMHEHUH JIBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Al CHIIBI TOKa MPU MapaieTbHOM
COeMHEHUU  pe3ucTopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HIYLHIETO 4Yepe3 Ppe3UcTop.
OmnpeneneHrie  MOLIHOCTH  3JIEKTPHUUECKOTO  TOKa,
BbIJIENIsIEMOIl Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, WAYLIETO 4Yepe3 JaMIOUKy, OT HamlpsKEeHUS
Ha Heil. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MardmMTHOI'O B3aHMO[[eI>'ICTBHSI IIOCTOAHHBIX MAar”HHuTOB.
W3yueHre MarHUTHOTO TOJIS MOCTOSIHHBIX MarHUTOB MPH
ux oObeAMHEHMH |  pasaeieHuu. McciemoBanue
JEUCTBUA JEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbITel,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHUJIBI




BSaHMOﬂeﬁCTBHﬂ KaTylIKyu ¢ TOKOM W MAaruuTa OT CHUJIbL
TOKa MW HaIpaBJICHUA TOKa B KaTYIIKE. HSyquHe

[[eﬁCTBHSI MArofuMTHOIO II0Jid Ha IMPOBOAHHUK C TOKOM.

KounctpynpoBanue u H3y4YeHHUE paboThI
3IIEKTPOJIBUTATEIIA. HN3mepenne KITA
3JIEKTPOJIBUTATEIHHOMN YCTaHOBKH. OnbIThI 1o

HUCCIICAOBAHHIO ABJICHUA BJIGKTPOMaFHI/ITHOf'I HWHAYKIWHA:
HUCCIICIOBAaHUC W3MEHEHHI 3HAYCHUSI H HaIpaBJICHUA

HHAYKIOHUOHHOI'O TOKA

7.21

7.22

Ousuueckue SBIEHUS B NPUPOJE: IJIEKTPUUYECKUE
SBICHUST B  aTtMocdepe, DIEKTPUYECTBO  KUBBIX
OpPraHW3MOB, MATHUTHOE TOJIe 3eMJIH, peid MOIIOCOB,
POJIb MarHUTHOTO TOJIS JJIsl )KU3HU Ha 3eMile, MOJSIPHOE

CHAHUC

TexHU4YecKrne yCTPOWCTBA: JJIEKTPOCKOI, aMIepMeTp,
BOJIbTMETP, PEOCTAT, CUETYUK IIEKTPUYECKOM DHEPIuu,
ANEKTPOOCBETUTENbHBIE ~ NPUOOPHI,  HArpeBaTeIbHBIC
AJIEKTPONIPUOOPHI (mpumepsr), AJICKTPUICCKUC
MIPEAOXPAHUTENH, JJIEKTPOMArHuT, 3JEKTPOJBUIaTEIb

MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOTO TOKA

9 KIIACC
Kon
Konx anemenra [IpoBepsiemble 27IEMEHTHI COAEPKAHUS
pasznena
MEXAHUWYECKMUE ABJIEHUA
Mexanuueckoe JABIMKEHME. MarepuanbHas TOYKa.
51 Cucrema orcuéra
g 8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOI'O IBUKECHHUS
8.3 PaBHOMEpHOE IPAMOIIMHEHOE TBH)KEHUE
##HPar##HepaBHOMepHOE MPAMOIMHENHOE JBUKEHHE.
8.4 Cpennsiss ©  MrHOBEHHass CKOpPOCTb Tejla  IpHU

HEPaBHOMEPHOM JBHUKECHUHU




YckopeHue. PaBHOyCKOpEeHHOE MPSAMOIMHENHOE

8.5
JBUKCHHE
8.6 #HPar###Coooanoe nmagenue. OnopITe! [ anuies
###Par###PaBHoMepHOEe JBUKEHUE TI0O OKPYKHOCTH.
8.7 [lepuon m wactora obOpamieHus. JIuneliHas U yrioBas
ckopoctu. LleHTpocTpeMuTenbHOE YCKOPEeHNE
8.8 [lepBriii 3axkoH HproToHa
8.9 Bropoii 3akoH HeroToHa
8.10 Tpetuii 3akon HeroToHa
8.11 HH#HPar###] [puHIIATT CYTIEPIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHHPar####Cunia  TpeHus: Cuila TPEHUs CKOJBbXEHHUS,
8.13 CHJIa TPEHHS MTOKOS, IPYTHUE BUIBI TPEHUS
#H#Par###Cuna  TSDKECTM W 3aKOH ~ BCEMHUPHOTO
514 TATOTEHUA. Y CKOPEHHE CBOOOHOTO MaeHHUs
JBuwxenne  mmaHet  Bokpyr  Comuma.  IlepBas
815 KOCMHUYecKasi CKopocTb. HeBecoMOCTh 1 meperpysku
PaBHOBecue MaTepuaabHOW TOYKHA. AOCOIIOTHO TBEPIOE
8.16 oo
###Par###PaBHoBecue TBEPAOrO Tela C 3aKPETUIEHHON
847 OCBbI0 BpameHuss. MomeHT cuisl. LIeHTp Tsxectn
8.18 Nmnynsc Tena. U3menenue umiynsca. MMnynsc cumsl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 ###Par###PeakTuBHOE ABUKEHUE
8.21 Mexanndeckasi paboTa ¥ MOIITHOCTh
Pabora cunm TsaxkecTH, ympyroctd, TpeHus. CBs3b
8.22 SHEPTruH U paboThI
[MoTrennmaneHast dHEpPrUs Tela, NOAHATOTO  HAJ
8.23 MOBEPXHOCTHIO 3eMJITU
8.24 [loTeHunanbpHas 3HEPIUsl CKATON NPY>KUHBI
###Par###Kunetnueckas ~ sHeprus.  Teopema 0
8.5 KUHETUYECKOW YHEPTUU
8.26 HHHPar####3axoH coxpaHeHus MEXaHUYECKOW SYHEPTUU




8.27

[IpakTuyeckue paboOTHI:

OmnpeneneHue cpeiHed CKOPOCTU CKOJIBXEHHs Opycka
WIM [BIDKCHMS IIApUKa 110 HAKIOHHOW INIOCKOCTH.
OmnpeneneHue yCKOpeHUs Teja MpU PaBHOYCKOPEHHOM
JBUKCHHUH 10 HAKIIOHHOW IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM IIPU
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayaIbHON CKOPOCTH.
[IpoBepka rumoTE3bl: €CAM MPU PABHOYCKOPEHHOM
JABMXXCHUN 0e3 HavaILHOU CKOPOCTHU NYTHU OTHOCATCHA
KaK psJ HEYETHBIX YHCETI, TO COOTBETCTBYIOLIHUE
IPOMCIKYTKU BPECMCHHU OJIUHAKOBLI.

HccnenoBanue 3aBUCMMOCTU CHJIBI TPEHHUS CKOJIBKEHUS
OT CWJIbl HOpPMaJbHOTO JaBieHus. OmnpeneneHue
ko3(duuuenta TpeHus ckosbxkeHus. OmnpexneneHue
KECTKOCTH TMpYXuHBL. OnpeneneHue padboOTbl CHIIBI
TPEHMs NP PAaBHOMEPHOM JBIJKEHHU Tela IO
TrOpPU30HTAJILHONW moBepxHocTU. OmnpeneneHue paboThI
CHJIBI  yOpYyrocTH  IpU  NOABEME  Ipy3a  C
HCIIOJIB30BaAaHHUEM HCIIOABM>XKHOI'O u IIOABMIKHOT'O

0JIOKOB

8.28

duznyeckue SIBICHUS B mpupoac: NpuiIiMiBbl U OTJIMBBI,
JABMXXCHUC IIJIaHCT CoaHeyHoH CUCTCMbI, PCAKTHUBHOC

ABUIKCHUC KHUBBIX OPraHU3MOB

8.29

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTDP, JaTYUKH

IMOJIOKCHUS, paCCTOSAHUA U YCKOPCHUSA, PAKCTBI

MEXAHWYECKUE KOJIEBAHWA 1 BOJIHBI

KonebartenpHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKH

o1 KOJIeOaHU: Mepuo/], 4acToTa, aMIUTUTYa
9.0 Marematnueckuit u IIPYKAHHBIN MasITHUKHU.
. [IpeBparienure sHepruu npu KoiaedaTeaIbHOM ABHKEHUN
03 3aryxaromue KoyebaHus. BpIHyXJeHHBIE KoieOaHMs.
' Pesonanc
Mexannueckne BosIHbL. CBOMCTBa MEXaHUYECKHUX BOJIH.
9.4 [IpononbHbIE W TONEpPEYHBbIE BOJHBL. JlJIMHA BOJHBI U

CKOpOCTh €€ pacrpocTpaHeHus. MeXaHHYeCKUE BOJHBI B




TBépI[OM TECIIC, CeliCMHUYECKHE BOJHBI

9.5 3ByK. ['poMKOCTb U BhICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 HNudpas3Byk u yapTpa3ByK
[IpaxTrueckue padbOTHI:
OnpeneneHre 49acTOThl H  Tepuoaa  KoyieOaHUi
MaTEMaTHYECKOTO MasiTHUKA.
OnpeneneHre 4YacToThl ©  Tepuoaa  KosieOaHUi
NPYKHHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCMMOCTH TepHoAa  KoJjeOaHUi
' MOJIBEIIEHHOT0 K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCMMOCTH TepHoAa  KoJjeOaHUM
OPYXKHMHHOTO MasTHHKa OT Macchl rpysa. lIpoBepka
HE3aBHUCUMOCTH nepuoja Kosie0aHuit rpysa,
MOJIBELICHHOTO0 K HUTH, OT MAacchl Ipy3a U >KECTKOCTH
pYXUHBL. M3MepeHne yckopeHus: CBOOOTHOTO TaICHHUS
Ou3nvecKue SBJICHHUS B MPUPOJIC: BOCIPHITHE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MJICTPSICEHHE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 3XO
9.9 TexHU4Yeckrue YCTPOMCTBA: 9XOJOT, HCIOIH30BaAHUE

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKTpOMal"HI/ITHOC II0JIC. BHGKTpOMaFHI/ITHBIe BOJIHBEI.

104 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 351eKTPOMarHUTHBIX BOJIH

10.3 DnexTpoMarHuTHas mpupoja cBeTa. CKOpPOCTh CBeTa.

' BonHoBEIE CBOlCTBA CBETA

[IpakTtuyeckue pabOTHI:

10.4 N3ydyeHne CBOMCTB  DJJIEKTPOMarHUTHBIX BOJH €
MOMOIIIbI0 MOOMIIBHOTO TeneoHa
@dusnueckue SBIEHUS B HOpUpOAE: OHOJIOrMYEcKoe

10.5 NeCTBHE BUJIUMOTO, yIbTpaduOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4eHUI

106 Texnuueckue YCTpOMCTBA: UCIIOJIb30BAHUE

OJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3H




11

CBETOBBIE ABJIEHUA

11.1 JlyueBast monenb cBeta. IcTOUHHMKY cBETa
11.2 [IpsamonnHEHOE pacpoCTpaHEHHE CBETA
Otpaxenue cBeta. [Imockoe 3epkano. 3akOH OTPaKEHUS
11.3
cBeTa
114 [Ipemomnenne cBera. 3aKOH TMPEIOMIICHUS CBETA.
' [TonHOE BHYTpEHHEE OTPAKCHHE CBETA
11.5 JInnza. Xop nyyeit B TMH3E
116 OnTnueckast cuctema (oToarnmnapara, MUKPOCKONA U
' TeJecKona
117 I'maz kak onTuyeckas cucrema. biau3opykocTe U
' TATBHO30PKOCTh
118 Paznosxxenue 6enoro ceera B cnektp. OnbiTel HptoTOHA.
' CrnosxeHue CIeKTpaIbHBIX IBETOB. J(ucmepcus cBeTa
[TpakTrdeckue pabOTHI:
#HHPar###ccnenoBanue 3aBUCHUMOCTH yriia
OTpaXeHHs CBETOBOTO JIy4ya OT yIJia MajeHusl.
#H##Par###3yueHne  XapakTEPUCTHK  H300pakeHHS
npeaMeTa B TIOCKOM 3epKalie.
#H#Par###1cciae noBanre 3aBUCUMOCTH yria
IPETOMJICHUSI CBETOBOTO Jiyya OT YIJla MaJeHus Ha
119 TPaHUIIE «BO3IYX — CTEKIION.
' #i#Par## lonyuenne n300pakeHU €  MMOMOIIBIO
CcOOMparoIIeH TUH3HI.
##HPar###O0npenenenue  (QOKYCHOTO PACCTOSHUS U
ONITUYECKOUN CHUITBI COOUPAIOIICH JTUH3BI.
HHHPar###0OnpITel IO Pa3NIOKEHUIO O€Noro cBera B
CIEKTD.
HHHPar###0ONpITEl IO BOCHPUSATHIO 1LIBETA IMPEAMETOB
U UX HAOIIOJACHUH Yepe3 IBETOBbIC (DUITBTPHI
Oduznyeckue ABiIeHUs B npupone: 3atmMeHus CoiHia u
11.10 JlyHBI, 1IBeTa TEN, ONTHYECKHUE SIBIICHUS B aTMmocdepe
(BeT HEOA, pedpakius, paayra, MUPax)
11.11 TexHuueckue YCTPOMCTBA: OYKH, MIEPUCKOII,
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(I)OToanHapaT, OIITHYCCKHUEC CBECTOBOIbI

KBAHTOBBIE ABJIEHUA
121 Onertel Pezepdopna w mmanertapHass MOENb aToMma.
' Monens atoma bopa
122 Hcnyckanue u morjouieHue cBeTta aToMoM. KBaHTHI
' JInnelyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTh. Anb(da, 6eTa- 1 raMMa-u3ITyYeHHs
194 Crpoenne aromHoro sagpa. Hykinonnas Moxens
' aTOMHOTO siapa. M3o0Tomns!
128 PagnoaxtuBHble npespamieHus. Ilepuon momypacmana
' aTOMHBIX S11EP
126 SAnepHble peakiyu. 3aKOHbI COXpPAHEHMS 3apsiIOBOrO U
' MacCOBOI'0 YHCET
12.7 OHeprus cBA3U aTOMHBIX siziep. CBsA3b MACChl U PHEPTUU
128 Peakuyu cunresa u nenenus saep. VIcTouHuku sHeprun
' CounHna 1 3B€31
129 SnepHas oHepretuka. JleWicTBMe  paJMOaKTUBHBIX
' U3JIy4CHUI Ha KUBbIE OPraHU3MBbI
[TpakTruueckue pabOTHI:
HaGuntonieHne CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB
12.10 U3ITyYEHUS.
HccnenoBanue TpEeKoB: M3MEPEHHE DHEPTUM YACTHUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusam).
W3mepenune paaroakTHBHOTO GoHA
dusnueckue SBICHUSA B IPUPOAC. €CTECTBEHHBIN
pasMoOaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
12.11 paiMOaKTUBHOE M3JIY4YEHHE MPUPOAHBIX MHUHEPAJIOB,
JNEHCTBUE PAJUOAKTUBHBIX H3IYy4YEHUH Ha OpraHU3M
YeJI0BEKa
1912 Texnnueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUyadbHbBIN JO3UMETP, KaMepa Bunbcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIEI'O OBPA30BAHUS

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBLIM pe3yJibTaTaM
0a30BOro ypoBHsI OCBOEHHS OCHOBHOI1 00pa3oBaTe/iLHOI
NMPOrpamMMbl OCHOBHOT0 00111ero o0pazoBanusi Ha ocHoBe ®I'OC

[lonumanue ponu  (GU3MKHM B HAyYHOM  KapTUHE  MUDPA;
c(hopMUPOBAHHOCTH 0a30BBIX MPEICTABICHUNA O 3aKOHOMEPHOH CBSI3U
U TI03HABAa€MOCTH SBJICHHM MPUPOABI, O POJIU IKCIEPUMEHTa B
buszuke, o0 cucTeMooOpasymIleil poau GU3UKA B Pa3BUTHHU
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJOTUH, 00 3BOJIIOLHU
(UBUYECKUX 3HAHMK M MX POJIM B IIEJIOCTHOM €CTECTBEHHOHAYYHOUH
KapTUHE MHpa, O BKJIAJE€ POCCUICKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHUE IPOILIECCOB OKPYKAIOIIEro

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHusT O BUJAX MaTepuu (BELIECTBO M I0J€), O JBMKEHUHM KaK
croco0e CyIIecTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYIISIPHON TeopHH
CTPOEHUS BEIIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUU MPUPOIBI
(MEXaHUYECKUX, TEIJIOBBIX, JJICKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3inyath SBJICHHS 0 OMMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pU3HUecKoe SBJICHHE;
YMEHHE paclo3HaBaTh MPOSABICHUE U3yYCHHBIX (PU3NUECKHUX SBICHUIM
B OKpYXalolleM MHpe, BBIIESAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

Bnanenue ocHOBaMM TOHATHMHOTO ammapata W CHMBOJHMYECKOTO
s3bIKa (PU3WKH M WCTOJIb30BaHWE WX JUIS PEIICHHs Y4eOHBIX 3ajad;
YMECHHE XapaKTepU30BaTh CBOMCTBA Tei, (U3MUYECKUE SIBICHHUS U

MMPpONLCCChI, UCITIOJIb3YA (1JYHI[aMCHTaHLHBI€ N OMIIMPUICCKUC 3aKOHBI

YMeHue OnMCHIBaTh HN3YYCHHBIC CBOICTBA TEII U (bI/I3I/I‘-ICCI(I/IC SABJICHUAA,

HCIIOJIb3 Y (I)I/IBI/I‘-ICCKI/IG BCIIMYHHBI

Bnagenne ocHOBaMM METOJOB HAaydyHOTO TIO3HaHUS C Yy4ETOM
COOJIFOICHHS TIPAaBMJI O€3011aCHOTO TpyZa: HaOOACHUE (PU3HUSCKUX
SIBJICHU

YMEHHE CAMOCTOSITEIbHO COOMPATh AKCIEPUMEHTAJIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyHOoBaHMs MO MHCTPYKLUH, OMUCHIBATH XOA
OIbITA U 3alMCHIBAT €0 Pe3ybTaThl, GOPMYIUPOBATH BBIBOADI;
IPOBE/ICHUE NPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3HMUECKUX BEIUUUH:
YMEHHE IUJIAHUPOBAaTh HU3MEPEHHs, CAMOCTOSITEIbHO COOHpaTh
DKCIEPUMEHTAIBHYI0 YCTAHOBKY II0 HWHCTPYKLUH, BBIYUCIATH
3HAYECHHWE BEIMYMHBI M AHAJIW3UPOBATH IOJYyYEHHBIE PE3YJIbTATHl C
Y4€TOM 3aIaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEICHUE  HECJIOKHBIX  JKCIEPUMEHTAJIBHBIX  MCCIIEI0BAaHH;
CaMOCTOATENILHO  COOMpaTh HKCHEPUMEHTAIBbHYIO YCTaHOBKY H
IIPOBOJUTH  MCCIEAOBAHME  II0  HMHCTPYKLUUH,  IPEICTaBIATh
MOJyYeHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIUI U
rpauKoOB, YYUTHIBATh MOTPEIIHOCTH, J€aTh BHIBOJIbI IO pe3yiIbTaTaM

HUCCICIOBAaHUA

[loHumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoJenei
(MaTepuanbHasg TOUYKa, aOCOIIOTHO TBEPIOE TEJIO0, MOJEIH CTPOCHUS
ra3oB, KHJIKOCTEH W TBEPABIX TeJ, IUIaHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO f]ipa) U yMEHHE NPUMEHATh UX IS

00BSICHEHUST (PU3UIECKUX MTPOIIECCOB

YMeHue oOBACHATH (PU3UUECKHE MPOIECCHl M CBOICTBA TN, B TOM
Yyucie W B KOHTEKCTE CHUTYyallMid MPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATh NPUIMHHO-CJICICTBEHHbIE CBSI3U U
CTPOUTH OOBSICHEHHUE C OMOPON Ha M3YYCHHBIE CBOMCTBA (PU3UUECKUX

HBJ'IeHPIfI, (I)I/IBI/I‘ICCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacuéTHble 3amaud (Ha Oase 2 — 3 ypaBHEHHH),
UCIIONB3YS 3aKOHBI W (opMynbl, CBsA3BIBaOIIKME (pU3MUECKHe
BEJIMYMHBI, B YACTHOCTH, 3alMCHIBaTh KpaTKOE YCIIOBUE 3aJayH,
BBISIBJISITH HEAOCTAIOLIUE JaHHbIE, BBHIOMpPATh 3aKOHBI U (OPMYIIBL,
HeoOXouMBbIe JIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JaHHBIE,
MPOBOJIUTH PACUYEThl M OLEHUBATh PEATUCTUYHOCTH IOJTYyUYEHHOTO
3HaueHUs (PU3UYCCKON BEIMYMHBI; YMEHHE OINPEACISATh Pa3MEPHOCTh

($u3nYECKOil BEIMYMHBI, IOJTYYEHHOHN NpU PEIICHUH 3aaun

YMmenue XapaKTCPpU30BaThL TPHUHIUIIBI I[GflCTBPI;I TCXHHUYCCKHX
YCTpOﬁCTB, B TOM YHCJIE OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLUECCOB IO UX OINHNCAHHIO, UCIIOJIb3Yyd 3HAHUA O

CBOMCTBaX (I)I/ISI/ILIGCKI/IX SBJICHUH H H606XO,Z[I/IMBIC (1)1/131/1%01(1/16




10

3aKOHOMEPHOCTHU

VYMeHue UuCHonb30BaTh 3HaHMS O (U3NYECKUX SBICHUSAX B
MOBCEIHEBHOM JKM3HM i1 olecredeHuss O€30MacHOCTH MpH
oOpamieHud ¢  OBITOBBIMM ~ HpHOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHUS 3JI0POBbS M  COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTO TIOBEJEHUS B OKpY)Kalollell cpezae; MOHUMaHHE
HEOOXOJUMOCTH TPUMEHEHUS JOCTHKEHUM (U3MKU U TEXHOJOTUMU

AJI1 palluOHAJIBHOTO IMTPUPOJAOIIOJIb30BaHUA

11

OneiT TOMCKa, TpeoOpa3oBaHUS U TPEACTABICHUS HHPOPMAIUU
(GU3MYECKOTO CONEpKaHUs C HCIOJb30BaHHEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTUW; YMEHUE OLEHHUBATh JOCTOBEPHOCTH
MOJlydeHHOW WH(OpPMAIlMK Ha OCHOBE HWMEIOIIUXCA 3HaHUM U
JOTIOJIHUTEIbHBIX ~ WCTOYHMKOB; YMEHHME  HCIOJb30BaThb  MpH
BBIMOJIHEHUH YYEeOHBIX 3aJaHUil Hay4HO-TIOMYJISPHYIO JIUTEpaTypy
bu3NYeCKOro coaepKaHMs, CIPABOYHbIE MaTEpUalbl, PECYpChl CETU
WuTtepner; BrnageHue 0a30BBIMH  HaBBIKAMH  TPEeOOpa30BaHUS
uHpopMalii W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYryl0; YMEHHE
co3/laBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS Ha

OCHOBE WH(POPMAIIUU U3 HECKOJIBKHX UCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
1 MEXAHUWYECKHUE ABJIEHUA
11 Mexannueckoe JBmwKeHue. MarepuanbHas Touka. Cucrema  OTcuéra.
' OTHOCUTENBHOCTH IBHIKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHsst ckopocTb. Dopmyna s
1.2 BBIYHCIICHUS CpeHer ckopocTu: V = S/t
PaBHOMepHOE MpsIMONIMHENHOE JBMKEHHE. 3aBUCUMOCTh KOOPJIAMHATHI Tejla OT
BPEMEHH B Clly4yae paBHOMEPHOI'O IPSIMOJIMHEWHOTO JIBHKEHUS:
13 (1) =x,+vt
I'paduky 3aBHCUMOCTH OT BPEMEHHM [JIsi TMPOEKIHMH CKOPOCTH, MPOECKIUU
NepeMeIleHusi, IyTH, KOOpAUHATHl MPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJIMHATBI TeJda OT BPEMEHHM B CJIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHETHOTO IBUKEHMUS:
2
S =vg # i+ ay = ;
2
@opmynbl ISl TPOEKUUU MEpPEeMElIeHUsl, MPOEKIUU CKOPOCTH M MPOEKIUU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCHMOCTH OT BpPEMEHHM JJsI MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, NPOEKLUMU MEPEMEIEHUA, KOOPAUHATHI IIPH PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBHOKECHUH
CBobonnoe maneHue. GopMynbl, OMUCHIBAIOIINE CBOOOAHOE MaJCeHHUE Tesa IO
1.5 BEepTUKAIM (JABM)KEHHE Tella BHU3 WM BBEPX OTHOCHUTEIBHO TMOBEPXHOCTH

3emnu). ['paduxu 3aBUCUMOCTH OT BpEMEHU IS MPOEKIUU YCKOPEHHS,




ONpoCKOHMU CKOPOCTH W KOOpPJAWHATHI IIpU CBO60I[HOM nmaacHuM TCJjla TII0

BCpPTUKAIHU

CKOpOCTP PpaBHOMEPHOI'O JBWKEHHs Tela MO OKpyxkHocTH. HampasneHne
CKOPOCTH.

®opmynia sl BBIYMCICHHS CKOPOCTH Yepe3 pajnyC OKPYKHOCTH M MEPUOJ

oOpareHus:
2nR
L=
T

LentpoctpemuTensHOe ycKopeHHe. HampaBiieHue NIEHTPOCTPEMHUTEIHLHOTO

16 yckopeHusi. @QopMyiia 7151 BBIYMCICHHUS] YCKOPEHUS:
2
a. — v
R
dopmyra, CBA3BIBAIOIIAS IEPUOJ] M YACTOTY OOpaIeHus
v = 1
T
Macca. [InotHocTh BemecTBa. @opMyra Al BBIYUCICHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas (usudeckas BenuynHa. CoxeHue Cull
19 SIBnenune unepuuu. [lepBriit 3akon HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CUJIbI, IEHCTBYIOLIEH Ha
TEJI0
Bsanmopericteue ten. Tperuii 3akoH HeroToHa:
1.11 F p _Fl—}z
112 TpeHue Mokost U TpeHUe CKONbKeHUsl. DopMyIna i BEIUUCICHUS MOTYJISI CHJIbI

TPCHUA CKOJILKCHUS:




F_=u-N

1.13

Hedopmanust Tena. Yopyrue U Heynpyrue gedopManuu. 3aKOH YIpPyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMHUPHOTO TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHHE CBOOOHOTO TaICHUS.
®dopmyrna 1Sl BBIYUCIIEHUS CUIIbI TSDKECTH BOJIM3M MOBEpXHOCTH 3emnu: F = mg.
JBwxkenue mnanet Bokpyr Comnnia. [lepas kocMuueckasi CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nmnynbe Tenna — BeKTopHasi Gu3HUYeCcKas BEIMYHHA.
=m0

Nmnynbe cucrtemsl Tell. U3meHenne uMiyibca. MIMIynbe cusbl

1.16

3aKkoH COXpPaHCHUS UMITYyJIbCa JJIA SaMKHyTOﬁ CHCTCMBI TCII:
D=0, i, U, =const

PeaxTuBHOE NBUMXKEHUE

1.17

Mexanu4yeckas pa60Ta. CDOpMy.TIa JJIA BBIYMCIICHUA paGOTH CHIJIBI:

A=F5ooscx

Mexanndeckas MOIIHOCTB:

=24
I

1.18

Kunernueckas n MOTCHUMAJIbHAs SHCPIUsl. d)opMyJIa JJIA BBIYUCIICHUSA

KUHETUYECKON IHEPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOU OHCPI'uu. d)opMyna JJIs1 BBIYUCIICHUA HOTGHHH&HBHOﬁ




OHEPIuu TCjia, IOAHATOIO

Hazg 3eMiéit:

E,=mgh

Mexanu4deckas OHEPIus:

E=E;.+E 2
1.19 3aKOH COXpaHEHHs] MeXaHU4ecKol sHeprun. Popmyna A 3aKOHA COXPAHEHUs
MEXaHUUYEeCKON SHEPTUU B OTCYTCTBHE cujl TpeHus: E = const.
[IpeBparenre MexaHN4YECKON IHEPTUH MIPU HAJTMUHUN CUJIBI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Momenrt cuiisl: M - FI.
YcnoBue paBHOBeCHs pblyara:
M +M +..=0
1.20
[MonBuxHbI 1 HeoABMKHBIN O0510KK. KIT/] mpocThIX MEXaHU3MOB,
Aﬂrpaqema
JlaBiienue TBEpIOTO TEIIA.
dopMyna 7151 BBIYUCICHUS 1aBJICHUsI TBEPJIOTO Tena:
F
P= ch
191 Jasnenue raza. ATMocepHOe JaBlIeHHE.
' I'unpocraTuyeckoe AaBlIeHNUE BHYTPH KUJKOCTH.
dopMyna 7151 BBIYUCICHUS 1aBJIICHUS] BHYTPH KUIKOCTH:
P=pgh+ D,
1.22 3akoH [lackans. 'mapaBnnyeckuii npecc
3akoH Apxumena. Popmyna JUisl ONPEAETIEHUS BBITAIKHUBAIOIIECH CHIIBI,
JENCTBYIOLIEHN HA TENO, NOrPYKEHHOE B )KUJKOCTh WJIU Ta3:
1.23

F_jlm_ =pgV

VYcaopue miaBanus Teia. IlnaBanue CyaO0B 1 BO3QYXOIlJITaBaHUEC




1.24

MexaHn4ecKHe KOJICOaHUs. AMHJ’II/ITy,I[a, nepuoax MW 4YacroTa KoJIeOaHHI.

®dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

MareMatuueckuil M MNPYKUHHBIA MasTHUKU. IIpeBpalieHue >sHeEpruud mpu

KoJIe0aTeIbHOM JABHXXCHUN

1.26

3aTyxa10mI/Ie KOJIEOAHHS. BLIHY)K)ICHHLIe kosiebanus. Pe3onanc

1.27

MexaHndecKre BOJIHEL. HpO,I[OJ'IBHBIC N TIOIICPCUYHBIC BOJIHEI. ,H.]'H/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJIHBI Ha TpaHUIIE

IByX cpel. IHdpa3Byk U yIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomuol

N3mepenne cpegHedl MIOTHOCTH BEILECTBA; apXMMEIOBOM CHIIBI; JKECTKOCTH
MPYXUHBL; KOd(PPUIMEeHTa TPEHUS CKOJBKEHUS, paOOThl CHJIBl TPEHUS, CHIIBI
YIIPYTrOCTH; CPEIHEH CKOPOCTH IBUKEHHs OpycKa MO HAKIOHHOW IUIOCKOCTH;
yCKOpeHusi Opycka MNpu ABMKEHMHU IO HAKIOHHOW MJIOCKOCTH; YacTOTHI H
neproja KojeOaHWH MaTeMaTH4YeCKOro MasTHHKA; 4YacTOThl M Tepuojaa
KoJieOaHWH MPYKWHHOTO MasTHUKA, MOMEHTA CHJIBI, JEHCTBYIOIIETO HA phIYar;
paboThl CWJIBI YNPYTOCTH TPH TOIBEME Tpy3a C IMOMOIIBIO HEMOIBHKHOTO
0J10Kka; pabOThI CHJIBI YIPYTOCTH MPHU MOABEME TPy3a C MOMOIIBIO TTOIBHKHOTO
070Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEJIOBOH CHUIIBI OT 00BEMA MOTPYKEHHOU
qaCcTHu T€Ja U OT INNIOTHOCTHU KHUJAKOCTH, HC3aBUCHUMOCTH BBIT&HKHB&IOHI@ﬁ CUJIBI
OT MAacCCHI T€J1a, CUJIbI TpeHI/DI CKOJIBKCHUA OT CHUJIbI HOpMaJIBHOFO JABJICHHUA U OT
po/ia MOBEPXHOCTH; CWJIbl YIPYTOCTH, BO3HUKAIOIIEH B MPYXKHUHE, OT CTEIECHU
nedopMaluu MPYKUHBL;, YCKOPEHHsI Opycka OT yriia HaKJIOHA HAaIMpaBIISIONICH;
neproja (4acToThl) KoneOaHUN HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; MEPHOJA
KoJjeOaHul MPY>KUHHOTO MasiTHUKA OT MAacCChl Tpy3a U KECTKOCTHU TPY>KUHBI,
HCCIIeIOBAaHUE HE3aBUCUMOCTH TepuoAa KoJIeOAaHWHW HHUTSHOTO MAasTHHKA OT

Macchl rpysa. IIposepka yciaoBus paBHOBECHUS pblyara
Qusuueckue sA6nenus 6 npupode: TIPUMEPbl JABWKEHHS C pa3IMYHBIMHU
CKOPOCTSIMH B )KUBOM U HEKHUBOW MPUPOJIE, TEUCTBUE CUIIBI TPEHUS B PUPOJIE U

TEXHUKEC, MPHUIHNBBI W OTIHBBI, ABHXCHHUC IIJIAHCT ComHeyHOM CHCTCMBI,




PCAKTUBHOC ABUKCHUC KUBBIX OPraHU3MOB, pbldaru B TCJIC YCIIOBCKA, BIUAHUC
aTMOC(l)epHOl"O JaBJICHUSA Ha JKMBOM OpraHu3M, IlJIaBaHHE pBI6, BOCIIpHATHUC

3BYKOB XMBOTHBIMH, 3€MJICTPACCHUC, celicMUYecKue BOJIHBI, HYHAMH, 2XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATYHUKU ITOJIOKCHHA, PACCTOAHUA M
YCKOpPC€HHA, IOUHAMOMCTp, MNOAIIWIIHUKH, PAaKEThl, pbIyar, HOJIBI/I)KHBIfI u

HCHO)IBI/I)KHI)II\/’I 6J'IOKI/I, HAKJIOHHAaA ITJIOCKOCTh, MPOCTHIC MCXAHHU3MbI B 6I)ITy,

L3l cooOmIaroImuecs: COCy/bl, YCTPOWCTBO BOJOIPOBOJA, THAPABIMYECKUI Ipecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
MCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI ~ MOJIEKYJSPHO-KMHETUYECKOH  TEOpHUM  CTPOEHUS

2.1 BeniecTBa. Mojenu TBEPAOro, )KUIKOTO U Ira3000pa3HOro COCTOSIHUN BEILECTBA.
Kpucrammnueckue u aMmop(Hsble Tena

”5 JlBmwkeHne dactui BemecTBa. CBA3b CKOPOCTH JBM)KEHHS YacTUI[ C

' Temneparypoil. bpoynoBckoe nBuxenue, nudpdysus

2.3 CmauyuBaHue U KalWUISIPHBIE SIBICHUS

2.4 TemioBoe pacivpeHue u cxxaTue

2.5 TennoBoe paBHOBecHE

25 Buytpennss sHeprus. PabGora u Temomepenaya Kak CIOCOObI HM3MEHEHMs

' BHYTpPEHHEH 3HEpruu

2.7 Bugp! Teronepenayuu: TeIIONPOBOJHOCTb, KOHBEKIIMS, U3Ty4EHUE
HarpeBanne wu oxnaxkaenue T1en. KomuM4ecTBO  TEIIOTHL. — YIelbHAS
TENI0EMKOCTE:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs PHEPrUU B TEIUIOBBIX Ipoleccax. YpaBHEHHE TEIUIOBOIO
OanaHca:

2.9

QO +0, +..=0
Hcnapenne u koHneHcanus. V3MeHeHue BHYTpEHHEW HHepruM B Ipolecce
210 ucnapeHuss W KoHJeHcauuu. Kumenue KuakocTu. VYaenpHass —TeIUioTa
' napoo6OpasoBanus: L = Q/m
2.11 BnaxxnocTs Bo3ayxa




2.12

IInaBneHne u kpucrajummszanus. V3MeHEeHHE BHYTPEHHEH DSHEpPrUM IpHU

IUIABJICHUHW U KpUCTaJIJIM3alliH. Y,HGJ'IBHaH TCIJIOTA IIJIaBJICHHUA:

,_0

m

2.13

BHyTpeHHss sHEprus cropaHusi TOIUIMBA. Y IefibHAs TeIJIOTa CropaHusl TOIUIMBA:

q=Q/m

2.14

[Tpuntumer padoTs! TerioBbix aBuratenei. KIIJ[ TreroBoro asuratens

2.15

IIpakmuueckue pabomul

N3mepenue ynenpHOW TEIUIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJINYECTBA
TEIUIOThl, IOJYYEHHOTO BOJOM KOMHATHOW TeMIepaTrypbl (QUKCUPOBAHHOMN
Maccel, B KOTOPYK OIIYIIEH HAarpeTbld IWIMHAP; KOJMYECTBA TEIUIOTHI,
OTIAaHHOI'0 HAarpeTbiM LWIMHIPOM, IIOCJIE OITYCKaHHs €ro B BOAY KOMHATHOU
TEMIIEPATypbl; OTHOCUTEIBHOW BIIAXKHOCTU BO3JyXa; YAEIbHOM TEIUIOTHI
mIasiaeHus Jpaa. McecinenoBaHue U3MEHEHMsI TEMIIEPAaTypbl BOXBL  IIPH
Pa3IMYHBIX YCIIOBHSX; SBJICHHUS TEIJIOOOMEHa NpU CMEIIMBAaHUHM XOJIOJHOM U

FOp&I‘-IGfI BOJBI; IpoHecCa UCITapCHUA

2.16

Qusuueckue s61eHUsA 8 npupooe: TIOBEPXHOCTHOE HATSXKEHHE W KalMUISpHbIE
SBJICHUSI B MPHUPOJIE, KPUCTAJUIBI B MpHupoje, usinydyeHue CouiHIa, 3amep3aHue

BOJIOEMOB, MOPCKHE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera

2.17

Texnuueckue ycmpoticmea: KallWJULIPBL, IPUMEPBI UCIIOJIb30BaHUSA KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, AATYHUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBHI, IICUXPOMETp, MapoBasi TypOUHA, JBUTaTEIb BHYTPEHHETO

CropaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

3HeKTpPI3aI_[I/I$I TCII. Z[Ba BUJIA SJICKTPUUCCKHUX 3apsa10B

3.2

B3aunmoneiictBue 3apsokeHHBIX Tell. 3akoH KynoHa

3.3

3aKoH COXpPaHCHUA IJICKTPHUICCKOr'o 3apsiaaa

3.4

Onektpuueckoe mnone. Hampsk€HHOCTH »snekTpudeckoro mnoss. [lpuHumn

CYTNEPHO3UIMH FIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn »snextpuyeckux 3apsaoB. JleHcTBUE SIEKTPUUECKOrO IIOJIsSL Ha

ANEeKTpUYecKue 3apsiibl. [[pOBOJHUKHN U TUANEKTPUKH

3.6

IlocTosiHHBIN An1eKTpUYecKuil TOK. [leficTBus anexrpuueckoro Toka. Cumia Toka.




Harmpsixenue.

I =g/t,U=A/q

DJIEKTPUYECKOE COMIPOTUBIICHUE. Y ICTBHOE ANEKTPUIECKOE COMIPOTUBIICHHUE:

3.7 R =pl/S
38 3akon Oma juts ygactka snekrpuueckoit nernn: | = U/R
[TocnenoBarenbHOE COETMHEHHUE MPOBOTHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [MapannensHoe COeTMHEHHE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CMmelanHble COETUHEHUS TIPOBOIHUKOB
Pabota 1 MmomHOCTh 251ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[>xoyns — JleHua:
2
3.11 O=I"-R-t
3.12 OnbiT Opcrena. MarHuTHOe moJie MPSMOrO IMPOBOJHUKA C TOKOM. JIMHHMM
MarHUTHON WH]TYKITUH
313 MarguTtHoe 1OJIE IIOCTOSSHHOIO MAarHuTa. BzamMoaeicTBHE IOCTOSHHBIX
MAarduToB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IIPOBOJHUK C TOKOM
3.15 Omnbitel @apazes. SABneHue neKTpoMarunTHON uuaykuu. [pasuno Jlenna
Ipaxmuueckue pabomuol
H3mepeHne  2JIEKTPUYECKOTO  CONPOTHUBJICHUS  PE3UCTOpPA;  MOITHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B TPOBOJIHUKE

(pe3ucTopsbl, TaMITOYKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJIHHUKA; 3aBHCUMOCTH
CONPOTUBJIEHUS OT JJIMHBI MPOBOJHHKA, TIOMIAJAN €ro MOMEPEYHOr0 CEYEHUs U

YACJIBHOT'O COMPOTUBJIICHU.




HpOBepKa ImpaBujia IJIA 3JICKTPUUCCKOTO HAIIPAKCHHUA IMPU MOCICAOBATCIIBHOM
COCAVMHCHUN IIPOBOAHHMKOB, IIpaBuWjia IJIA CHJIBI SJICKTPUYCCKOIo TOKa IIpH

napajijieIbHOM COeAMHEHUU MTPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuyeckue s61eHUs 6 npupoode: SIEKTpUUECKHUE SBIEHUs B aTmocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPraHU3MOB, MATHUTHOE MoJie 3eMJid, Apei( MOoJ0COoB,
POJIF MAarHUTHOTO TIOJIS IS KM3HU Ha 3eMIle, TIOJIIPHOE CHSTHUE
Texnuueckue ycmpoticmeéa: HIEKTPOCKOI, aMIEpPMETp, BOJIBTMETP, pPEOcCTarT,
CUETUMK  DJIGKTPHUYECKOW  DHEPTrUH,  DIIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTebHbIE 3JIEKTPOIIPUOOPHI (mpumepsl), IIEKTPUYECKUE
MPEeIOXPAaHUTENM, DSIEKTPOMATHUT, JJIEKTPOJBUTATENIb IOCTOSHHOTO TOKa,
reHepaTop NOCTOSHHOI'O TOKa
3.19 DJeKTpoMarHuTHbIC BOJHBI. [1IKala 371eKTpOMAarHUTHBIX BOJH
3.20 JlygeBas Mmojienb cBeta. [IpsMoMHEHOE pacipOCTpaHEHUE CBETa
3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 JHucnepcus ceeta
324 JIunza. Xox nyueit B nuH3e. POKycHOE paccTosiHUE JUH3BL. ONTHYECKas Cuiia
' mun3el: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuueckue mpruoopbl
Ipaxmuyeckue pabomul
#H##Par#H##l3mepenne ONTUYECKONM CHUIIBI coOWparomeld JUH3bIL, (OKYCHOTO
paccTosiHUS COOMPAIONICH JIMH3HI (IO CBOMCTBY PaBEHCTBA pa3MEPOB MPEAMETa U
n300pakeHus, KOTja MPEAMET PACIIONIOKEH B JIBOWHOM (OKyce), MmoKazaTels
3.26 MIPEJIOMJICHUS CTEKIIA.
###Par###llccnenoBanrue CBOMCTBA M300paKEHUS, TOTYYCHHOTO C TOMOIIBIO
coOuparoieil JIMH3bI, W3MEHEHHS (OKYCHOTO PACCTOSHHS JBYX CIIO0KEHHBIX
JIUH3; 3aBUCUMOCTH yrjla NPEIOMIICHUS CBETOBOTO Jiyda OT yIyia MaJeHUs Ha
T'PaHUIIE «BO3YX — CTEKIIO»
3.7 Qu3zuuyeckue saenreHus 6 npupoode: 3atMmeHuss Comuna u JlyHel, 1nBeTta Teu,
' ONTHYECKHUE sBJIeHUs B atMocdepe (1iBeT Heba, pedpakitus, paayra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEGLIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nyuyeHus. Peakiun anbda-u Oera-




pacmnania

4.2 Omneitel Pe3epdopna o paccesauto anbda-dyactuil. [ImanerapHas Moaenb aToma

4.3 CocraB aToMHOTrO siipa. M30TOMIBI

4.4 [lepuon nmomypacnaza aTOMHBIX sIIEp

4.5 SAnepHble peakyy. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MACCOBOI'O YK CET
Qusuueckue A6leHUs 6 npupode. E€CTECTBEHHBIM pPaTUOAKTUBHBIN (poH,

4.6 KOCMHYECKHE JIy4HM, pPaJUOAKTUBHOE U3IY4YEHUE TPHUPOIHBIX MHHEPAJIOB,
JieficTBUE paJIMOaKTUBHBIX U3JIyYE€HUH HAa OPraHu3M YeIoBeKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, UHIUBHUYaJIbHBIN 103UMETp, Kamepa

BI/IJ'H:COHa, SACPHAsA DHCPICTHUKA




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Gusuka: 7-# kacc: 6a30BbIM YPOBEHb: yUeOHUK; 3-€ u3/lanue, nepepaboTaHHoe
[Teppimkuna .M., UBanoB A.U. AkimonepHoe o01iecTBo «M31aTenbcTBo
«IIpocBemenue»

» dusuka: 8-i1 kacc: 0a30BbIN YPOBEHb: yUeOHUK; 3-€ u3/laHue, nepepadoTaHHOE
[Tepeimikun .M., IBanoB A.W. AkuronepHoe o611ecTBO «M31aTenbeTBO
«IIpocBemnieHue»

» dusuka: 9-i knacc: 6a30BBIM YPOBEHb: YUeOHUK; 3-€ U3/IaHKE, epepadboTaHHOE
[leppiikua .M., I'ythuk E.M., iBanoB A.U. u 1p. AKumoHepHO€E 00111€CTBO

«M3parenscTBO «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChbI CETU

HUHTEPHET






