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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHUs COCTABIIEHA Ha
OCHOBE TIOJIO)KEHUH M TpeOOBaHUN K pe3ylbTaraM OCBOEHUS Ha 0a30BOM YpOBHE
OCHOBHOHM 00pa3oBaTesibHOM mporpammel, npenacraBieHHbIx B @T'OC OO0, a takxe ¢
yu€ToM denepanbHOl pabouell mporpaMMmbl BocnuTanus u KoHIenuuu mnpenoaaBaHus
y4eOHoro npeamera « Dusukay.

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs COCTABIIEHA Ha
OCHOBE TIOJIO)KEHUH M TpeOOBaHUN K pe3ylibTaTaM OCBOEHUS Ha 0a30BOM YpOBHE
OCHOBHOHM 0O0pa3oBaTesibHOM mHporpammel, npeacraBieHHbIx B ®T'OC OO0, a takxe ¢
ydyeToM (enepanbHoil paboueil mporpaMMbl BOCHUTAHUS M KOHLEMUWHU IMPENOJIaBaHUS
yueOHoro npeamera «Du3nkay.

Copepxanue mnporpamMmbel 1o (GU3MKE HampaBleHO Ha (QopMUpOBaHUE
€CTEeCTBEHHOHAYYHOU IPAMOTHOCTH O0YYaIOLIUXCSl M OPraHU3aUI0 U3yYeHUs (PU3UKHU Ha
NesITeIbHOCTHOM ocHoBe. B mporpamme mno (¢u3Mke YYUTHIBAIOTCS BO3MOKHOCTH
yaeOHOoro mpeamera B peanmmzanuu TpedoBannit PI'OC OOO x mIaHUPyEeMbIM
JUYHOCTHBIM U METANpeIMETHBIM pe3ysbTaTaM OOYyYeHHMs, a TaKKe MEXIpEeIMETHbIE
CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOIO OOUIETO
oOpazoBaHusl.

[Iporpamma mo Qu3uke ycTaHaBIMBAET paclpejesieHue yueOHOro marepuaia o
rojgam oOydeHus (1o Kjaccam), MpeajaraeT IpuMEpHYI0 MOCIIeI0BAaTeIbHOCTh U3yUeHUs
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUSA MPEIMETHOIO COAECP/KAHUS M y4eTe BO3PACTHBIX
0COOEHHOCTEN 00yJaIOIIUXCH.

[Iporpamma no ¢usuke pazpaboTaHa C LEJIbIO OKa3aHUS METOIWYECKON MOMOIIU
YUUTENIO B CO3JaHUH paboyeil mporpaMMebl 10 y4eOHOMY MpeIMETY.

duzuka SBISETCS CHUCTEMOOOPA3yIOIIUM [UIsl €CTECTBEHHOHAYUYHBIX Yy4eOHBIX
IPEeIMETOB, MOCKOJIbKY (pU3MUecKre 3aKOHBI JieaT B OCHOBE MPOIECCOB U SIBICHUI,
U3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHUEH W (HU3HUEeCcKOW reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYUHYIO KapTUHY MUPa, MPEJOCTaBIsIeT Hanboee CHbIe 00pa3Iibl
IPUMEHEHHUST HAYYHOTO METOJla MO3HAHUsS, TO €CTh CIoco0a MOJyUYeHHUs JTOCTOBEPHBIX
3HAHUU O MUDE.

Onna w3 TmaBHBIX 3a7ad  (U3NYECKOro oOpa3oBaHUsI B CTPYKType OOIIero
o0pa3oBaHUsl COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYUYHOUN IPaMOTHOCTH U MHTEpeca
K HayKe y 00y4aronuxcsi.

Nzyyenne ¢usmku Ha 0a30BOM YpOBHE MpPEIIONaraeT OBJIAJICHUE CIIEAYIOIMIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYI0 I'PAaMOTHOCTb:

® Hay4HO OOBSICHSTH SIBIICHUS,

® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICAOBAHUS;

® HHTEPIPETUPOBATH JAHHBIE U MCIOJIb30BAaTh HAYYHBbIE J0KAa3aTeIbCTBa IS

HIOJTyY€HHUS BBIBOJIOBY.

Henu n3yuyenus Gu3MKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMpEIeICHbI

B KOHIENIMM TpenojaBaHus ydyeOHoro mpeamera «®dusmka» B 00pa3oBaTENbHBIX



OpraHu3aLusaX Poccniickon ®enepanun, peanu3yromux OCHOBHBIE
0011e00pa3oBaTENbHbIE TPOIPAMMBI.
Henn uzyuenus pusmnku:
e [pUOOPETEHHE MHTEpPECA U CTPEMIIEHUS O0YyYarolMXcs K HAyYHOMY M3YyYEHHUIO
MPUPOABI, Pa3BUTUE UX UHTEIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;
® pa3BUTHE TMPEACTABJICHUNH O HAYYHOM METOAE IMO3HAHHUS U (OPMHUPOBAHHE
MCCJIEI0BATENBCKOTO OTHOIIEHUSI K OKPY KAIOIIHUM SIBJICHUSIM;
e (opmHupoBaHHME HAYYHOIO MHUPOBO33PEHHUS KaK pe3yJibTaTa H3yuyeHUs OCHOB
CTpOEeHUsl MaTepUH U (PyHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;
e (QopmupoBaHue MNpeACTaBICHUM O podAM (GU3MKK JUIS  Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA;
® pa3BUTHE MPEICTaBIECHUN O BO3MOXHBIX cepax Oyayuieil mpopeccuoHanbHON
JESITeTLHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K JaJbHEHIIIEMY OOyYECHHIO
B 9TOM HAaINpaBJIECHUHU.
JlocTrkeHue 3TUX Iefield MporpaMMbl MO (PU3UKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHus 00eCEYNBAECTCS PEIICHUEM CIEIYIOIMIMNX 3a/1a4:
® [pUOOpETeHHE 3HAHUI O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHUYECKHX,
TEIUIOBBIX, SJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
® [pUOOpPETEeHHE YMEHUH OMNHCHIBATb M OOBICHATH (U3MUECKHUE SIBICHUS C
UCII0JIb30BAHUEM TIOJYYEHHBIX 3HAHUI;
® OCBOCHME METOJIOB PELICHHS MTPOCTEUIINX PACYETHBIX 3a4a4 C UCIIOJIb30BAHUEM
(bu3nUecKux Mojesell, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
® pa3BUTHE YMEHUU HAONIOAATH NPUPOJHBIE SBJICHUS U BBIMOJIHATH OIBITHI,
nabopatopHble  pabOTBl M AKCIEPUMEHTAIbHBIE  HUCCIENOBAaHUS  C
UCIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;
® OCBOCHHE MpUEMOB pPadOThl ¢ uHPopManuend (U3NUECKOTO COAEpKAHMUS,
BKJIOYass MH(MOPMAIMI0O O COBPEMEHHBIX IOCTIDKEHUSAX (U3UKH, aHAIU3 U
KPUTHYECKOE OIICHMBaHUE UH(POPMAIIUH;
® 3HAKOMCTBO co c(epamu MpodeccHOHATbHOW NEATEeIbHOCTH, CBSI3aHHBIMH C
(U3HUKOM, U COBPEMEHHBIMH TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JTOCTHKEHUSX
(bu3nuecKoi HAyKH.
OO0miee 4HCIO YacoB, PEKOMEHIOBAHHBIX [JIsl M3ydeHUs (u3mku Ha 06a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJenio), B 8 kiacce — 68 yacos (2
gyaca B Hexemwo), B 9 wmacce — 102 waca (3 dwaca B  HENENIO).

[Ipennaraemplii B mporpamMme 1o (Gusmke nepeueHs J1ab0paTopHbIX paboT U OMBITOB
SBJISIETCSI PEKOMEHIATEeNIbHBIM, YUYUTENb JIeaeT BHIOOP MPH MPOBEIACHHUH JIA0OPATOPHBIX
paboT W ONBITOB C YYETOM HMHIUBUIYAIBHBIX OCOOEHHOCTEW OOydYaromuXCs, CIUCKA
AKCIIEPUMEHTANIBHBIX 3aJ]aHU, MpeajaraéMplx B paMKaX OCHOBHOTO T'OCYAapCTBEHHOTO
9K3aMeHa 1Mo (U3HKE.



COIAEPKXAHUE OBYYEHUA 7 KIIACC
Pu3uKa u e€ poJb B IO3HAHMU OKPYKAIIIEr0 MHPA.

®usuka — Hayka o npupoze. SIBnenus npupoapl. DU3NYECKUE SBICHHUS:
MEXaHNYECKHUE, TEIJIOBBIE, DIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnyeckux BenndyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi cicTeMa €IMHHUII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKH HW3Y4alOT IPUPOLY.
EcTecTBeHHOHAYUYHBI METOJ NO3HAHUA: HaOJIOJIEHHWE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN ¢ TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHH4YeCKHE, TEIUIOBBIE, DJJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSAMbBIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue UEHbI IeEeHUs IIKaJIbl U3MEPUTEIHLHOTO MpUdopa.

2. H3mepenue paccTosiHUM.

3. M3mepenue 00bEMa )KUIKOCTH U TBEPAOIO Tea.

4. OmnpeneneHue pasmMepPOB MaJIBIX TEll.

5. M3Mmepenue temiiepaTypsl NIPHU IMOMOIIU >KUIKOCTHOIO TEPMOMETpa U

JaTYMKa TEMIIEPATYyPBI.

6. IIpoBenenue uccienoBaHus 10 IPOBEPKE THIIOTE3bI: AAJIBHOCTH IOJIETA
IIapuKa, MyIEHHOTO0 TOPU30HTAIbHO, TeM OoJiblle, 4eM OOJiblIe BbICOTA
IIyCKa.

IlepBoHayanbHbIE CBEAECHUS O CTPOCHHH BeLLeCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHL,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBS3b CKOPOCTH JIBHJKEHHSI YacTUL[ C
TeMIiepatypoil. bpoyHoBckoe nBwkenme, auddysus. BzanmMoaelicTBue YacTHIl
BEILIECTBA: IIPUTSKEHUE U OTTAIIKMBAHHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUIKOCTEM W TBEPABIX
(kpucTaIIMYECKUX) Tell. B3auMocBs3b MeXay CBOMCTBAaMM BEILIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaOmropenne 6poyHOBCKOTO ABH)KECHUS.

2. HaGmonenue nuddysumn.



3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAoB (C  HCHOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 11O HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

JIBuKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnnyeckoe JBUXEHHE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer mytu u
BPEMEHU JIBUKEHUS.
SBneHne uWHEpUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMDKEHUsSI Tel. Macca kKak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUIIC
o0beMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS WU CUJIA
TsokecTd. Cuia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. H3MepeHHe CKOPOCTU NMPAMOJIUHENHOTO ABUKEHHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Clio)eHHe CUJl, HalpaBJICHHBIX IO OJHOM MPAMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapHvKa B KUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OnbpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
NPY>KUHBI OT TPUIOKEHHOW CHIIBI.

5. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCHMOCTb JaBJIEHUs ra3za OT oObema, Temmeparypbl. llepenada naBieHus
TBEPABIMU TEJIAMH, KUAKOCTAMHM M razamu. 3akoH llackama. ITneBmaTmueckue

MaIIMHbL. 3aBUCHUMOCTH IAaBJICHUS J>KUIKOCTH OT TIyOWHBL [mapocTtaTudeckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emun u atmocepHoe naBiaeHue. [IpuumHbBI CylecTBOBaHMS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleiicTBHE KHUIKOCTH ¥ ra3a Ha MOTPYKEHHOE B HUX TeNo. BeITankuBaromas

(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.
Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

IIepenaua naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue IUIaBaHMs TeEJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUJIKOCTb YaCTH Tela.

OnpenenieHue  BBITAIKUBAIONIEH  CHJIBL, JEWCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITATKUBAIOLIEH CUIIBL, IEMCTBYIOLIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbITEl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOLIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

PaGora ¥ MOIITHOCTH. JHEPrus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3o50Toe mpaBuwiIo» MexaHukH. KoapduimeHnt mnose3Horo AedcTBUs (nanee —
KIIJl) npocThix MexaHu3MoB. IIpocTeie MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXAHU3MOB.
Jlabopamophuie padbomot u onvimot.
1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela
110 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. HccnenoBanue yciioBHI paBHOBECHS pblyara.
N3mepenue K11/ HakJIIOHHOM MJIOCKOCTH.
4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.

8 KJIACC
TemioBblie sIBJECHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJIIPHOKMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KHUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBOe pacCIMpEeHHE U CKaTHE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUXKCHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIUIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnuecTBo TemoTel. YienbHas TEIUIOEMKOCTh BEIeCTBA. TeruiooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. I[lmaBnenune w
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. Y AEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyphl KHIICHHS OT aTMOC(EpHOTO
JTaBJICHHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIIuBa. Y ebHas TEIJIOTa CrOpaHus.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpPAaHEHUS Y MPEBPAIICHUS SHEPTUU B TEIIOBBIX ITPOLIECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHUM 0o0bEMa W HarpeBaHUM WIIU
OXJIaXICHUU.

[IpaBuinia u3mepeHus TemMnepaTyphl.

Buabl reronepenaymn.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaGmonenue kumnenus.

HaGmroeHre mocTosTHCTBA TeMIepaTyphl MPH TJIaBICHUU.
Mojenn TemJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[TpoBepka rumoTE3bl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPruu Tella B pe3yJsibTaTe
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HArPEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEIIFHON BIAXKHOCTH BO3/yXa.

OnpeneneHue yaeabHON TETUIOTHI TUIABJICHUS JbA.

DJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.
Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsuoB. BzaumopeinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsSI0B U PACCTOSHUS MEXTY TeIaMu).



Onekrpuueckoe mnozne. Hanpssk€HHOCTH dnekTpuueckoro mnois. lIpuHiun
CYNEpIO3ULIUHU IEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crtpoenne aroma. I[IpoBOJIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
HNcToyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHre MPOBOJHUKA. Y IEIBHOE COMPOTUBJIECHUE BellecTBa. 3akoH Oma
s yyactka uenu. [locrnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpuUecKue 1enu U MOTPpeOUTeNn IEKTPUIECKOM sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJId U €ro 3HaA4€HUe JJIsl KU3HU Ha 3emIle.
OnbiT  Opcrena. MarHuTHoe Tojie  JJIEKTpUUecKoro Toka. IlpumeHenue
AIEKTPOMArHUTOB B TEXHUKE. J|efiCTBE MAarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNEeKTpOJABUraTeNb MOCTOSIHHOTO ToOKa. Vcmonb30BaHWE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAaX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0B U B3aUMOJIEHCTBUE 3aPSIAKEHHBIX TEIL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl MHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrkn NOCTOSTHHOTO TOKA.
JIeCTBUS DIIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKUMN TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue CUitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.

W X Nk~ wWwN e

L e )
A W N L O



15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

B3aumoeiicTBue NOCTOSIHHBIX MArHUTOB.

MonenupoBaHrue HEBO3MOKHOCTH Pa3AeiICHUs ITOJTKCOB MarHUTaA.
MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO TI0JIS1 HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBHUH €ro
BO3HHUKHOBCHHUSI.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPHU3allMM  TEJl HWHIAYKIHEH | 1pu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DIIEKTPUUECKOTO TOJISI HA MPOBOJHUKH H
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TMOCJIEN0BATEIBHOM
COEMHEHUHU IBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BbIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIpPU  UX
00bEeIMHEHUU U Pa3/ICICHUU.

HccnenoBanne AeCTBUS SIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenune KII/] anekTpoaBUraTeIbHOM yCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KITIACC
Mexanuuyeckue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOr0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiHOe BrkeHue. CBoOOmHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JIuneliHas U yriaoBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[Tepsorii 3akoH HptotoHa. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMIT CynIepno3uLnu CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUSI TIOKOsL, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiyinsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJibCa. PEakTUBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuil TSKECTH, YNPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW AHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTrO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus 3HEPTUU NPU B3aUMOJICHCTBUHU TEJ.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.
11. I3ydenue 3aK0Ha COXpaHEHHUs DHEPTHH.
Mexanuyeckue KoJe0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — kosneOaHud.  BolHyxneHHole — koneOanusi.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
[IOIIepeYHble BOJIHBL. JlJlMHA BOJIHBI M CKOPOCTh €€  paclIpOCTPaHECHUS.
Mexannyeckue BOJIHbI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TIEpHOJa KOeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOUIME 3aBUCUMOCTh Mepuoia  KoJeOaHwmid
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
JIEKTPOMATHUTHOE I10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeta. BonHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
CBeToBbBIE IBJICHHUS.

JlyueBas MOJIEJIb CBeETa. Hctounuku CBeETa. [IpssmonuHEiHOE
pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpakeHue cBera. VICmonab30BaHWE TOJHOTO BHYTPEHHETO OTPaXEHHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPAJIbHBIX IBETOB. J[Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.

10. Monens ri1a3a.
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11. PaznoxxeHue 6emoro cBeTa B CIIEKTP.

12. ITonmyueHnue 6e10T0 CBETA MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yTJIa OTPa)KCHUsS CBETOBOTO Jyda OT yrja
MaJICHUSI.

2. HM3ydeHue xapaKTEepPUCTUK U300pakeHHUs TpeaMETa B IJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonyuyeHune n300pakeHU ¢ TOMOILIBIO COOMpPAIOIIEN JTUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

KBaHnTOBBIE SIBJICHHS.

Onwitel Pe3epdpopna v miianerapHas mojenb atoma. Moaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. Mzorombl.  PanuoakTuBHBIC
npeBpainieHus. [lepuos momypacmnaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreTuxa. J[eMCTBUS pPAJAMOAKTUBHBIX H3JIYYCHUU HaA >KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomut u onvimet.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIAIONTUH MOAYIh TIPEAHA3HAYECH JJI CUCTEMAaTHU3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAYYHAasl TPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB HCCIEIOBaHUS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.

[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOydYarolIuecs BBIMOJHAKOT 3aJlaHus, B KOTOPHIX UM
[peJIaraeTes:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIe 1S POBEPKU TUIIOTE3 U TTOJYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HaAYYHBIE OCHOBBI Han0oJiee BaXKHBIX JOCTHKCHUN COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMEDP, MPAKTUYECKOTO MCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NMPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUIOB
SHEPTUMU.

Kaxmas wu3 Tem [JaHHOrO MOAYJS BKIIOYAE€T AKCIEPUMEHTAIBHOE
uccieloBaHre o0oOIaromero xapakrepa. Moaynb 3aBepiiaeTcs IpPOBEIEHHUEM
JTUATHOCTUYECKOM U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO 0OIIEro 00pa3oBaHuUs.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA HPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus pu3nku Ha ypoBHE OCHOBHOI'O 00IIeT0 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMU
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HaHUE BAXKHOCTH MOPAJIBHO-3TUYECKUX NPUHUUIIOB B AEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3NUYECKOW HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHUE LEeHHOCTH Oe3omacHOro oOpa3a JKM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHpPOBAaHHOCTh HaBbIKa pe(dieKcuu, MpU3HAHKWE CBOETO TMpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIMpPaBIICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (U3UUECKUX
3HAHUM,

e - HHTEpEC K MPAKTUUECKOMY H3YyUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TMpUMEHEHHE (U3MYECKUX 3HAHUW JIs pelIeHUs 3aj1ad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUIN JIJIsl OKPYKAIOLIEH CPEeJIbI;

e - OCO3HaHHE TJI00ATBHOT'O XapaKTepa AKOJOTHUECKUX MPOOIeM U MyTeu ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPHUPOIHOM
cpeasl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U
IPOEKTOB (PU3MUYECKOW HAMNpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTM YEpe3 MPAKTUYECKYIO
NEeATENbHOCTB;

e - IOTPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM UHuCie POPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Ne(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

e - IUIAHUPOBAHHE CBOETO pa3BUTUS B TNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHHEM (QU3HUECKUX 3HAHUMH;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXKAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOGHHA MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0yuaromierocst 0yayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:
e BBUIBJLITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
TaHHBIX U HAOMIOJICHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBICHUSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI W TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3X
(bU3UYECKUX BEIUYNH;

CaMOCTOSITEJIbHO BBIOMpATh CcHoco0 penieHust y4yeOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIHPOBATH 0000IIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI U 3aIPOCHl TIPH ITOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON Yy4ueOHOM
dbuznveckoi 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

CaMOCTOSAITETILHO ~ BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TIpPEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B XoJe oOCyXkJeHus ydyeOHOro Marepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBAaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IMOAJACPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuasnora, 0OHapYyKUBAaTh PA3IUYUE U CXOJCTBO MO3ULINIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYAJTbHON pabOThl MpU pPEHIEHUH KOHKPETHOW (U3HUECKOM
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh poOJIM, OOCYXAAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yjibTaTa 1o
CBOEMY HAINpABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPcaJlbHbIe y4eOHbIE 1eiiCTBUA

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOMIHNX
JUTsl petieHust GU3NIEeCKUX 3HaAHM;

OpUEHTUPOBATHCS B  PAJMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUu
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpO.HI), AMOUHUOHAJIbHbIN HHTEJJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITEIPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WMCCIENOBaHWS WM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAyYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHnd GU3NIECKUX 3a7ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHI1y 00yueHus: B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEb, THUIOTE3a, CAMHUILI (PU3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHHUS BellecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna, aedopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBMKEHHE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JaBJCHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMocdepHoe JaBJieHHE, IUIaBaHUE TEJ, MPEBPAIICHUS
MEXaHUYECKOW DHEPTrHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3]IMYHBIMU CKOPOCTSIMH B KMBOM M HEXUBOUN
OpUPOJE, NAEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MTPU3HAKHN) (U3UUECKHUX SBJICHUIA;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeTUYMHBI (Macca, 00bEM, IUIOTHOCTHh BEIIECTBA, BpeM,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TPEeHHs, MAaBieHHe (TBEPAOro Tejla, KUJKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIHUEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEPrus), MpU OMNHCAHUU MPaBUIIBHO
TPakTOBaTh  (PU3MYECKUUA  CMBICT  MCIHOJIB3YEMBIX  BEJIUYMH, HX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOKEHHsI CUJl (BAOJb OJIHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBeCHUsl pbluara (0J0Ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aIMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3MYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JeWCTBUS, HMCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (DU3NUYECKUE BETUYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBHUE, MOACTABIATh (hU3NUECKUE
BEJTUYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHMHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B ONMMCAHUU UCCIICIOBAHUS BBIICIIATH IPOBEPSIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HHTEPHPETHPOBATH
MOJIYYEHHBIH Ppe3yJbTaT, HAaXOJWTh OIIMOKKM B XOJI€ ONBITa, JejaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
buznueckux CBONCTB TeJ: dbopmynupoBaTh IPOBEPSIEMbIEC
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBO/IBI,

BBIIIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJB30BAHMEM aHAJIOTOBBIX W
M(POBBIX TPUOOPOB, 3aIlKCHIBATH ITOKAa3aHUsI TPUOOPOB ¢ YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOJAUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JABIKYILETOCAd TeJla OT BPEMEHU JBHXKEHUS TEJA, CHUJIBI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COIPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
MOTPYKEHHOM YaCTH TEJIAa U OT IUIOTHOCTHU JKHUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBATh B
IUTAHUPOBAHWM Y4eOHOTO HWCCIIEJIOBaHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUSs, Cielys MNpeJIOKEHHOMY IUlaHy, (pUKCHpOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAD(DHUIIMEHT TMOJIE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUN COOHMpaTh ADKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE NCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, AWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABUKHBIA W HEITOABUKHBIN 010K, HAKIIOHHASI TNTIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
O CBOMCTBaX (U3MYECCKUX SBICHUH W HEOOXOAMMbIC (pH3MYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS W COOJIOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM M TyTEM CPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJMNYHO NeNaTh KPaTKHE COOOIIEHUS O pe3ysbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIH30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEH;

IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUI paclpeiessTh
00s3aHHOCTH B TpyMNIE B COOTBETCTBHU C IOCTABJICHHBIMU 3aJa4amH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 kiacce npeMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSSI JHEPrusi, TEIUIOBOW JBUTATEINb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsi/l, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE PaBHOBECHE, CMAauMBaHUE, KAMWJUISIPHBIC SBIICHHS, HCIIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MYECKUX SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHBIE SBJICHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emuid, Apeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS SKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJUTh MPAKTHUECKYIO 33/1auy B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUI;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJelIbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TEIIOTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(QPUUUEHT TMOJE3HOro JEHUCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
Cuja TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIE€IbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), MpU ONHCAHUU MPaBWIBHO  TPAaKTOBATh
(U3MYECKUI CMBICIT MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(Gu3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE JAHHYIO
($U3MUECKYl0 BEIMYMHY C JPYTMMU BEIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DJHEPruM, IPU ITOM J1aBaTh
CJIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTeEpa: BBISABIATH
NPUYMHHOCIIEICTBEHHBIEC CBA3U, CTPOUTH O0BsICHEHUE U3 1—2 JOrH4YecKux
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMINE (U3MUYECKUE BEJIMYMHBI: Ha OCHOBE aHajau3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HENOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOMUMBbIE g €€ pelIeHHs, MPOBOJWTH pacyéThl U CPABHUBATH
MOJIYY€HHOE 3HaueHne (PU3NIECKOM BEIIMUUHBI C U3BECTHBIMU JTAHHBIMH;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH TOMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEJOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

IOPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUH WIH
(¢u3nyecKux CBONCTB Tel (KalUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOrIomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPHI KUAKOCTU U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJECHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUS
MAarHATHOI'O MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuUTa,



CBOICTBA 3JEKTPOJBHUraTesdsl IOCTOSIHHOTO TOKa): (opMyIupoBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMMCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MNpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/1yXa, CHWJIbl TOKa, HAIPSKEHHUS C MCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrol ¢ UCHOJb30BaHHEM MpPSAMBIX HU3MEPEHUH  (3aBUCUMOCTH
CONPOTUBIICHUS] MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAY IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIETO 4Ye€pe3 NPOBOJHMK, OT HANpSOKEHWs Ha IMPOBOJHUKE,
VICCIIEIOBAHME  IIOCJIEOBATEIBHOIO M NApaJUIEIbHOIO  COCIMHEHUMU
NPOBOJAHUKOB): ITUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BAHUS;

IPOBOAUTH KOCBEHHbIE H3MEpeHUs (U3MYeCKUX BeNMYUH (yIenabHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEIIOKECHHONM WHCTPYKLUU, U
BBIYHCJIATh 3HAYEHUE BEIINYUHBI;

co0JII0/1aTh MIpaBUJIa TEXHUKU OE€30MMaCHOCTH IpHU padoTe ¢ 1abopaTOpHBIM
000opy10BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIBTMETP, CUETUMK DIJIEKTPUYECKOM DJHEPIUH, 3JIEKTPOOCBETUTEIBHBIE
npuOOpBl, HarpeBaTeNbHbBIE JIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEb TIOCTOSTHHOI'O TOKA),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (U3NYECKUX SIBJICHUM M HEOOXOIAMMBIE
puznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUTrATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
LEIEeH C MOCIEA0BATENBbHBIM U MapAJJIEIbHBIM COCIMHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB MIEKTPUUECKHUX LETEH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KHU3HU 7151 oOecriedeHusi 0€30MacHOCTH MPH OOpalleHH: ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE WMEIOIIUXCA 3HAHUM H IYTEM CpPaBHEHUSA
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH  HMH(OpMAmuio, KoTopas
SIBIISIETCS] IPOTHBOPEYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUN HAYYHO-TIOMYJISPHYIO
nuTepatypy  (pu3mdUeckoro - coaepikaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTEepHET, BIajeTh MpUEMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHWUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONEp)KaHusi, B TOM 4YHCIEe MyOJMYHO TIPEICTABIATH PE3yIbTaThl
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3yUYCHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIMPOBOK/IaTh BBHICTYIIEHHUE MPE3CHTALIUEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOLIECCOB paclpeNeNsITh 00sS3aHHOCTH B TPYINIE B COOTBETCTBUM C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B
JESITEBHOCTD TPYIIIIbI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3peniaTh KOHGIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHUS, nedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK U YIbTPA3BYK, DIICKTPOMArHUTHBIC BOJIHEI,
IIKaaa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, SIAEpPHAs YHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHHE, DPABHOYCKOPEHHOE MPSMOJUHEIHOE JBUXKEHHE, CBOOOJIHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOIeOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJMHEHHOE pachpOoCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, MAWCIEPCHS CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
U3JTY4YCHHs) TI0 OTIMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (PU3MYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHUE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JIBW)KCHUE IKUBBIX OPraHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIYy4YH, PAAHMOAKTUBHOE H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUECKUX
SIBJICHUI;

ONKCHIBATh U3yYEHHBIE CBOMCTBA Ted M (U3MUYECKUE SIBICHUS, UCTIONb3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHus, BEC Tela, HUMITyJbC TeJla, HUMIYIbC CHIIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KAHETUYECKAss OHHEPrus, TOJMHAS MEXaHWYEeCKas JHEPrufi,
HeproJ U YacToTa KosueOaHuil, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHHUS CPeibl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEJIMYUHY C JPYTUMH BEIMUHHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsS JHEPruu, 3aKOH BCEMUPHOIO TSATOTEHUS,
OPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anuies,
3akoHbl HpIOTOHA, 3aKOH COXpAaHEHUS HMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN



IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha CcucteMy U3  2—-3
YpPaBHEHMI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3UYECKUE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3aJadyd 3alMChIBaTh KpPaTKOE
yCIIOBUE, BBISABIATH HEJAOCTAIOIINE WM M30BITOYHBIE JaHHbIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAaueHus (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOUIU
(¢u3MUeCKUX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIAThH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUsS, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIOICHHUM U ONIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
¢du3nuecKknx CBOWCTB Tell (M3yyeHUEe BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasATHUKAa OT MAacChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHMM, IPSIMOJIIMHEHHOE PAaCpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTpP, U3YUECHUE CBOWCTB M300paKEHUS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0OpylOBaHMUs, ONHCHIBAaTH XOJ  ONbITA W  €ro  pe3yJbTaThl,
(opMyIupPOBaTH BBIBOIBL;

HOPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IPOBOJIUTh HCCJIEIOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYUH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
OpU PABHOYCKOPEHHOM JBMXKEHUM O€3 HadaJbHONW CKOpPOCTH, IEpUoJa
KOJIEOaHW MaTeMaTHYeCKOro MasTHHUKA OT JUIMHbI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoMIIEHHs OT yIja



MajieHus): TIUIAHUPOBAaTh HCCICAOBAHHME, CaMOCTOATEILHO COOMpAThH
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3nYecKUX BEIMYUH B BHUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yNbTaTaM MCCIICIOBAHUS;

NIPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYSCKUX BEIUYUH (CpeIHSSI
CKOPOCTh M YyCKOpEHHE Tejla TpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPDHUIHUEHT
TPEHHSI CKOJIBKCHHsI, MEXaHWuYeckas padoTa W MOIIHOCTh, YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOWpAIONIICH JIMH3BI, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH MOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30IIaCHOCTH IIPH paboTe ¢ JIabOpaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJIEIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUJIAaHETapHas MOJeJIb aTroMa, HYKJIOHHAs
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, M3MEPHUTEIbHBIX NPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB
IpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBI IS
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU 7151 obecriedueHrs 0e30MacHOCTH TPH OOpalleHUH ¢ MPUOOpaMu |
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIICCTBIISITh TOUCK HHpOpManuu (U3HYECKOTO COJACpKAHHUS B
HNuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYS MMOMCKOBBIA 3alPOC, HAXOAUTh



MyTH OINpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIKXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

MCII0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CHPaBOYHbIE MaTepHallbl,
pecypcel cetn MHTEepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(bOpPMAIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEp)KaHUs,
NyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHON MIIN MUCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU O3TOM TPaMOTHO  HCIOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT W3y4aemoro paszzena (U3MKd U COMNPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Pa3nen 1. @u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa

1.1 dusuka - HayKa 0 IPUPOAE 2 Bubmiorexa [TOK
' - pupoa https://m.eds00.ru/7f416194
1.2 Ddusmyeckre BETHNUHHBI 2 1 Bubmaorexa IIOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIH METO,T IIO3HAHMSI hitos://m.edsoo.ru/ 7416194
Hroro mo pazgeny 6

Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA

2.1 CTtpoeHue BellecTBa 1 bubnmorexa [IOK
' p Hl https://m.edso0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 Bubmorexa OK
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 bubmnorexa [IOK

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

3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 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 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BemecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 14.5



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

9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsI padoThbI pecypest
1 ®u3nka — Hayka o npupoje. SABneHus 1
npupoibl. DU3ndeckue sBICHUS
9 MexaHuveckue, TEIIOBBIC, IEKTPHUIECKHE, 1
MAarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 dusndecKkre BeJIMYUHBI U X U3MEPEHUE 1
Ypok-uccnenoanue "N3mepenne
4 TEMITepaTyphl IPH MIOMOIIH KUIKOCTHOTO 1 1
TEPMOMETPA U JAaTUUKA TEMIIEpaTypsl"
Kak ¢u3uka u qpyrue ectecTBeHHbIE HAYKU
5 H3y4daroT npupoay. EcrecTBeHHOHAYyYHBIN 1 bubnnoreka [JOK
MeToJI mo3HaHus. Onucanue PU3nIecKux https://m.edsoo.ru/ff09f72a
SIBJIEHUH C IIOMOIILIO MOZEIEH
VYpoxk-uccnenoanue "[IpoBepka runoTesbl:
5 JAbHOCTH MOJETA MIapUKa, MYIIEHHOTO 1 1
TOPU30HTAIIBHO, TeM 00JIbIlIe, YeM 0OJIbIle
BBICOTA ITyCKa"
Crpoenue BemiectBa. OMNbITHI,
7 JIOKa3bIBAIOLIUE TUCKPETHOE CTPOCHHE 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff09fe0a
BellleCTBa
8 JIBMyKeHre yacTHll BEllecTBa 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0a013e



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

Ypok-uccnenoanue «OnbITHI MO

9 HaOJIIOIEHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEILIECTBA
B3anMocBs3b MeKly CBOMCTBAMU BELIECTB
11 B Pa3HBIX arperaTHbIX COCTOSIHUSX U UX bubnnorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI
12 Mexannueckoe aBrxeHue. PaBHoMmepHoe u bubnuorexa [JOK
HEPAaBHOMEPHOE JIBI)KCHHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 CKopoCT®. EAHHILb! CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABUKEHUS bubnmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
Nueprys. 3akoH HHEPITUH.
15 B3a1/II)MozLeI710TBI/Ie TCJ‘IpKaK MIpUYUHA bubmorexa LOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUsI CKOPOCTH JIBIKEHUS Tell
16 IInoTHOCTh BemecTBa. Pacuetr Maccel u bubnuoreka [JOK
o0bema Tena 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTH TBEPAOTO TeIay
18 Pemenne 3agau o treme "I1moTHOCTD bubnuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlaGopatopHas pabota «3yuenue
20 3aBHCHUMOCTH pacTsbKeHus (aedopmariim)

MPYXUHBI OT HpHHO)KeHHOﬁ CHIIBI»



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

21

SIBnenne TaroreHus. Cuia TSHKECTH

CBs13b MEXly CUJION TSKECTH U Maccoi

bubmmoreka [{OK

22 fena. Bec TGJIa."PGHIGHI/Ie 3a71a4 1Mo TeMe httos://m.edsoo.ru/ff0al778
Cuna TspKecTu

23 Cuiia TsSHKeCTH Ha APYrux IUlaHeTax. bubnuorexa [JOK
®u3nYecKue XapaKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502

bubmmoreka [{OK

24 Hsmepertne cit. JiHaMoMeTp https://m.edsoo.ru/ff0al8cc

bubmmoreka [IOK

25 Bec rera. Hepecomocts https://m.edsoo.ru/ff0a1778

26 CroxxeHue AByX CUJI, HAMPABJIEHHBIX MO bubmuorexa [JOK
OJIHOM IpsIMOM. PaBHOZEMCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

97 Pemrenue 3agad mo reme
"PaBHOneiicTBYyIOIIAsA Crt"

28 TpeHue CKOJIbXKEHUS U TPEHUE TTOKOS. bubnuoreka [IOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3y4yeHue

29 3aBUCUMOCTHU CHUJIbI TPEHUS CKOJIBXEHUSI OT bubnuoreka [JOK
CHUJIbI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEI»

30 Pemenue 3a1ay Ha onpeeneHue
PaBHOJICHCTBYIOLIEH CUIIbI
Pemenue 3agay o Temam: «Bec Tenay,

31 «I"paduyeckoe n300paskeHUE CHIY, bubmmorexa [IOK

. https://m.edsoo.ru/ff0alde0
«Cunely, «PaBHOIGHCTBYIOIIAS CHID»
KoHnTtponsHas paborta o Temam:
32 «MexaHHuUeCKO€e JBIKEHUEe», «Macca,

IIJIOTHOCTB), «Bec TCI1a», ((Fpa(bI/I‘IeCKOC



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
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

n3o0paxeHue cuimy, «Cuibn

33 Hasnenne. CriocoObl YMEHBIIICHUS U bubnmoreka [JOK
YBEJIIMYEHHUSI TaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS ra3a bubnuorexa [JOK
0T 00bEMa, TeMIEpaTypHI https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBneHus TBEPIBIMU TEIAMH, bubnuorexa [JOK
SKUIKOCTSIMU M ra3amMu. 3axoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U Ta3€, BBI3BAHHOE bubnuorexa [JOK
JNEUCTBUEM CHIIEI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau mo teme «Jlapnenue B bu6mmoreka [IOK
JKHIKOCTH U rase. 3akoH [lackaisy» https://m.edsoo.ru/ff0a2826
bu6moreka [IOK
38 Coobuwatonuecs cocyzl https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpece Bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopuiHeBoit )KUAKOCTHBIN
Hacoc
Atmocdepa 3emun. [IpuanHsb
CYIIIECTBOBAHUS BO3IYIIHONW 000JOYKH bubnuoreka [JOK
41
3emutn. 3aBUCUMOCTh aTMOC(HEpPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl yDOBHEM MOPS
bubnnoreka [JOK
42 Bec Bo3nyxa. ATMocdepHOe naBieHue httos://m.e dsocl)_.[ru If10a2b5a
43 N3mepenue atmocheproro nasienus. Onsit bubnnorexa [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOT0 JaBICHUS OT bubnunoreka [JOK
BBICOTBI HAJl yDOBHEM MODs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepouns. ATmocdepHoe bubnuorexa [IOK



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
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

AAaBJICHUC Ha Pa3JIMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3a1au o teme "ATmocdepHoe

46 "
JaBJIEHUE
JlelicTBUE )KUJIKOCTH M ra3a Ha
47 nor €HHOE B HUX TEJI0. ApXUMEI0Ba bubnmorexa LOK
py# - AP https://m.edsoo.ru/ff0a3276
cua
Jlabopartopnas padora «OnpeaeieHmue
48 BLITaJI;KHBEIOmepﬁ CHJIBI CP'}I:)CTB el Ha bubnmorera [TOK
> A yrom https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B )KUIKOCTHY
JlabopaTopHas paboTa 1mo Teme
49 «HccaenoBanue 3aBUCHMOCTH Beca Telia B bu6moreka [IOK
BOJIE OT 00BbEMaA TIOTPY)KEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TEIay»
bu6mmoreka [IOK
50 I1naBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnas padora "KoHcTpynpoBanue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U
omnpezeneHue e€ rpy3onoabEMHOCTH"
Pemenne 3agau no temaM: «IlnaBanne
52 cynoB. Bo3agyxominaBanue», «JlaBienue Eubmorexa HOK
OB yx N https://m.edsoo.ru/ff0a3654
TBEP/IbIX TEJ, )KUJIKOCTEH U Ta30B»
bubnunoreka IIOK
53 Mexanudeckas pabora 1
https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
54 MoiHOCTh. EAUHUIBI MOIIIHOCTH
Hl g H - https://m.edsoo.ru/ff0a3f82
55 VYpoxk-uccnenosanue "Pacuér MomHoCTH,
pa3BUBaeMOM MpU MO IbEME 1O JiecTHULE"
56 IIpocTeie Mexanu3mel. Peryar. PaBHoBecue



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

CHWJI Ha pblyare

KonTtponsHas padota no Teme «/laBienue

o7 TBEPABIX TEJ, KUJAKOCTEH U ra30By /
Bcepoccuiickast mpoBepouHas padboTa
PesepBubiit ypok. PaboTta ¢ Tekcramu no
58 TeMe «/laBieHne TBEPABIX TE, JKUIAKOCTEU bubnnorexa [JOK
u ra3oB» / Beepoccuiickas mpoBepoyHas https://m.edsoo.ru/ff0a4ffe
pabota
Prruaru B TexHuke, ObITY U IPUPO/IE.
59 JlaboparopHas padota «lccrnenoBanue 0.5 bubmorexa HOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUH PAaBHOBECHS phlUara
60 Pemenne 3aga4 1mo teme «Y CIoBUS bu6moreka [IOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
KoaddumuenT mosesnoro aecTpust
61 MexaHusma. Jlaboparopnas padota 0.5
«M3mepenue KII/] HaKIOHHOM MIOCKOCTH»
62 Pemenue 3agau o reme "Pabora, bubmuorexa [JOK
moitHocTh, KITI" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprusi. Kunernueckas u bubnuoreka [JOK
MOTEHIMAIbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
. bubmuoreka [JOK
64 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTHH
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpPUMEHTAJILHOE ONIPECIICHHE
65 W3MEHEHHUsI KHHETUYECKON 1 1
MOTEHIIMATBFHON YHEPTUH MPU CKATHIBAHUU
TeJa M0 HAKIOHHOM MIOCKOCTH"
66 KonTtponsHas padota o Teme «Pabora u



https://m.edsoo.ru/ff0a4ffe
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

MOIIIHOCTb. DHEPIUs»

67 PezepBHblii ypok. PaboTta ¢ Tekctamu 1o 1 bubmuorexa [IOK
TeMe "MexaHnueckoe JBIKeHHe" https://m.edsoo.ru/ff0adee6
Pesepubiit ypok. PaboTta ¢ Tekctamu no
68 n n 1
teme "PaboTa. MomHOCTb. DHEprus
OBIIEE KOJIMYECTBO YACOB I1O 68 4 12
I[MTPOTPAMME
8 KUIACC
KonuvecTBo yacos JJIEKTPOHHbIE
ara uudpoBbIe
Nen/m | Tema ypoka Konrtpoabubie | IlpakTnueckue A op
Bceero u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUHU U UX OTIBITHBIE 1 Bubnmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
3 Monenu TBEPAOTO, )KUAKOTO U 1 bubnuoreka [JOK
ra3000pa3HOro COCTOSHUM BEIEeCTBA https://m.edsoo.ru/ff0a540e
OObscHEeHUE CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BEIeCcTBa Ha 1
OCHOBE TMOJIOKEHUH MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu
bu6mmoreka [JOK
5 Kpucrannuueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CMaumnBaHue M KanWUISIPHOCTbD. 1 bubnuoreka [IOK

HOBerHOCTHOC HaTsOHKCHUC

https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

bubmuoreka [JOK

! Temopoe pacumpere it ckatie https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBs3b TEMIIEpaTyphl CO
CKOPOCTBIO TETUIOBOTO JIBHYKEHUS YACTHI]
9 Buyrpennss sneprusi. CriocoObl U3BMEHEHUs bubnuorexa [JOK
BHYTPEHHEHN SHEPrun https://m.edsoo.ru/ff0a5c60
bubmmoreka [{OK
10 Bret Tenmonepe/a https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "[IpakTuueckoe
11 HUCIIOJIb30BaHUE TETIJIOBBIX CBOMCTB bu6moreka [IOK
BEIIECTB U MaTEPUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"
12 KomnuectBo TemnoTrl. Y eiabpHas bu6moreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OasiaHca. bubnuoreka [IOK
TennooOMeH U TETUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue
14 SIBJICHUS TEIUIOOOMEHA TIPU CMEITUBAHHUH bubmmorexa [TOK
N . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiuel BOJbI
Pacuer konuyecTBa TEIIIOTHL,
15 HEO0O0XO0UMOTO U HAarpeBaHus Tejaa 1
BBIJIENISIEMOTO UM IPH OXJIXKICHUU
16 JlaboparopHnas padota "Onpenenenue bubnunoreka [JOK
yZeJIbHOU TEIJIOEMKOCTH BeniecTra' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IelbHas TENIoTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u oTBEpACBaHNE bubnuoreka [IOK

KpUCTAJTNINYCCKUX TCJI. YaenpHasa TeminoTa

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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

IIJ1IaBJICHUA

JlaboparopHnas padota "Onpenernenue

bubmuoreka [JOK

19 .
yIEIbHOU TEIJIOTHI TUTaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHICHCAIHUS. bubnuorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y genbHas teriora
21 napooOpa3oBaHus U KOHJCHCAIIUH. bubnnorexa [JOK
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(hepHOTO TaBJICHUS
Bnaxxnocts Bozmyxa. JlabopaTopHas pabota
22 "OmpeneeHne OTHOCUTEIBHOM BIIAYKHOCTH bubmiorexa HOK
P | https://m.edsoo.ru/ff0a7628
BO3JlyXa
23 Pemenue 3aga4 Ha onpeneneHue
BJIQYKHOCTH BO3/yXa
[TpuHuHB paOOTHI TETIJIOBBIX ABUTATEIICH.
24 [TapoBas TypOuHa. JIBuratenp BHyTPEHHETO
CropaHus
o5 KIIJI TermoBoro aurarens. TemnioBeie bubnuorexka [JOK
JIBUTATEJIM U 3alUTA OKPYKaIoIIe cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUS U MPEBPALCHUS
SHEPrUU B TEILIOBBIX MPOIIECCaX
[ToaroToBka Kk KOHTPOJIBHOU paboTe MO
" bubnnoreka [JOK
27 teme "TeroBele siBieHus. MizmMenenue
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUH BEIIecTBa
KonTtponpHas pabota o Teme "TerioBsie
bu6mmoreka [JOK
28 sBiieHUs. VI3MeHeHue arperaTHbIx
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHUH BEILECTBA
29 Onexrpusanus Tei. J[Ba pona



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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

QJICKTPUYCCKHUX 3apa10B

VYpok-uccienoBanue "OnekTpusanus Tel

30 1
MHIYKIUENH U IPU CONPUKOCHOBEHUH"

31 B3aumonelicTBue 3apsKeHHBIX Tell. 3aKOH bubnuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
OnexTpuueckoe nojue. HampsokeHHOCTh

32 DIIEKTPHUUECKOTO MoJIs. [IpuHIuI bubmiorexa HOK

p P . https://m.edsoo.ru/ff0a8ala
CYNEPIO3UINH ANEKTPUUECKUX MOJIeH
33 Hocwutenu snextpuueckux 3apsiioB.
DnemeHTapHbIi 3apsia. CTpoeHne atoMa

34 [TpoBOIHUKH U TUAAEKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEHUs NEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenne 3aga4 Ha IpUMEHEHUE CBOWCTB bubnuoreka [IOK
AIIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUI TOK, YCIIOBUS €0

36 cyuiecTBoBaHus. MIcToUHUKI Bubnmorexa [IOK

Y i https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JlelicTBUS SJIEKTPUYCCKOTO TOKA bubmmorera [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccinenoanue "JlelictBue

38 AIEKTPUYECKOTO T0JIsI Ha MPOBOJTHUKHU U 1
JUBJIEKTPUKU"

39 DIEKTPUYECKUM TOK B METAILIAX, bubnunoreka [JOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas Lenb U €€ COCTaBHbIE YaCTH

41 Cuna toka. JlabopatopHas paborta 05 bubnunoreka [JOK
"N3mepeHue U peryJImpoBaHue CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6

42 OnexTpuueckoe HanpskeHue. BoabTmerp. 0.5 bubnuorexa [IOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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JlaboparopHas padota "M3mepeHue u
peryaupoBaHue HanmpsHKeHus "

https://m.edsoo.ru/ff0a9el4

CornpoTHBieHUE MPOBOAHUKA. Y IETBHOE

bubmmoreka [{OK

43 COITPOTUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas padoTa "3aBHCHMOCTh
44 3JIEKTPUYECKOTO COMPOTUBIICHUS bubnuorexa [JOK
IIPOBOJIHMKA OT €r0 JIIMHBI, IJIOIIAI! https://m.edsoo.ru/ff0aa738
MONEPEYHOro CeYeHUs U MaTepuana”
45 3aBUCUMOCTD CHJIBI TOKA OT HAIPSKCHHUSI. bubnuorexa [JOK
3akon Oma i yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHnas pabota "MccnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, UYILIETO Yepe3 bubnuotexa [JOK
pE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHus Ha pe3uctope”
47 [locnenoBarensHOE U MapauIEIBLHOE
CO€IMHEHUS MPOBOIHUKOB
JlabGopaTtopHnas pabota "IIpoBepka mpaBuia
48 CJI0’KEHUS HANPSHKEHUM MpU bubmuoreka [JOK
MOCJIEIOBATEIbHOM COCAMHEHUHU JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaGopaTtopHnas padota "IIpoBepka mpaBuia
49 TUTSI cinm 1"3r01<a Epn HapaﬂieﬂbiOM ’ bubmorexa HOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
Pemenue 3a1ay Ha IpUMEHEHHUE 3aKOHA
50 OMa 11 pa3nMyHOTO COETUHEHUS bubmnorexa [IOK
https://m.edsoo.ru/ff0aaf8a
MIPOBOTHUKOB
51 PaGoTta 1 MOILITHOCTB ANIEKTPUIECKOTO TOKA. bubnunoreka [JOK

3akoH Jlxoynsa-Jlenna

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0a9e14
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JlaboparopHnas padota "Onpenernenue

bubmuoreka [JOK

52 a00TBI M MOIITHOCTH 3JIEKTPHUYCCKOTO 1
P " P https://m.edsoo.ru/ff0ab3e0
TOKAa
DNeKTpUUYECKUE TSN | MOTPEONTEITN
53 JJIEKTPHUYECKOI sHepruu B ObITy. KopoTkoe bubmorera [JOK
P p y- ®op https://m.edsoo.ru/ff0ab660
3aMBIKaHHE
54 IlocTosIHHBIC MAarHUTEI, HX B3aNMOICHCTBHE
55 VYpoxk-uccnenosanue "M3yueHue nonen 1 bubnuorexa [JOK
MOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarnuTtHoe mojie. MarauTHoe 1oJie 3eMiu bu6moreka [IOK
M €Tr0 3Ha4YeHHUE I >KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
[ToaroToBka K KOHTPOJILHOU padboTe 1Mo
57 TeMe "DNEKTPUUECKUE 3apsibl. bu6moreka [IOK
3apsKEHHbIE TeJla U UX B3aUMOJICUCTBUSL. https://m.edsoo.ru/ff0abd2c
[TocTosIHHBIN AIIEKTPUYECKUI TOK"
KonTtponsHas paboTa o tTeme
"DnexTpuueckue 3apsaabl. 3apsyKCHHbIE
. . bu6mmoreka [JOK
58 Tella U X B3auMoiercTBus. IlocTosTHHBIN
= " . https://m.edsoo.ru/ff0abea8
anekTpudeckuit Tok" / Beepoccuiickas
poBepoyHas pabora
PesepBHrlit ypok. Pabota ¢ TekcTamu 1o
" . . " bubnunoreka [JOK
59 teMe "T1oCTOSIHHBIN ANEKTPUIECKUI TOK" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas nmpoBepodHas padoTa
OnbIT OpcTena. MaruutHoe nosje
60 3JICKTPUYECKOT0 TOKa MarHuTHOE IoJie bubmotera [JOK
P https://m.edsoo.ru/ff0acld2
KaTYILIKH C TOKOM
61 [IpuMeHeHne AMeKTPOMArHuTOB B TEXHHKE. 05 bu6mmoreka [JOK

JlaGopatopHas pabota "M3yuenue

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
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https://m.edsoo.ru/ff0ac74a

Ilef/'ICTBI/DI MAar"HuTHOTI'O I10JId Ha HpOBOI[HI/IK
¢ TOKOM"

62

DneKTpoABUraTeb OCTOSIHHOTO TOKA.
Hcnonb30BaHue 1€KTPOIBUTaTENEH B
TEXHUYECKUX YCTPONCTBAX U Ha
Tpancnopte. JlaboparopHas padora
"KoHcTpyupoBaHnue u u3ydeHue padboTsl
aJeKTpoABUTaTeNs"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

63

OmneiTel dapanes. 3akoH
ANIEKTPOMAarHUTHOM MHAYKIMU. [IpaBuio
Jlenna

64

OnekrporeHeparop. CrocoObl MOTyYeHUs
AIEKTPUICCKON SHEPTUHU. DIEKTPOCTAHIINN
Ha BO300OHOBJISIEMBIX HCTOYHUKAX YHEPTUU

65

[ToaroroBka K KOHTPOJIBHOM paboOTE MO
TeMme "DNEeKTPUUECKUE U MarHUTHBIE
aBieHUs"

66

KounTponbnas pabora o teme
"DNeKTpUUECKUEe U MarHUTHBIC SBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ach14

67

PesepBHbIil ypok. PaboTta ¢ Tekctamu no
teme "TeroBsie sBIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHrlit ypok. PaGoTta ¢ TekcTamu 1o
TeMe "MarauTHble SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

145
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ :)Igg)al;?)l;:::enbﬂme
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCHUTEIILHOCTD 1 bubmmoreka [{OK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBHKEHNE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctr
JlaboparopHnas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"

8 CBoOoHOoe nagenue Tei. OMmbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. HepI/IOI[ " 4acToTa

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

oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENbHOE YCKOPEHUE
11 IIepseiit 3akoH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IpUMEHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agaq mo teme «Criia
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [IOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnmuoreka [JOK
18 Cuna Tpettis https:// m.edsoc%.I ru/ff0af738
19 Pemenne 3agay mo teme «Cuia bubnmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3agau no teMe "3aKOHEBI
21 Herorona. Cuna ynpyrocru. Cuna Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
29 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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https://m.edsoo.ru/ff0aeca2
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najacHus

VYpoxk-koHpepenuus "JIBkeHne el

23 BOKPYT TPaBUTALIMOHHOTO I[EHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3agau mo reme "Cuna
24 TSOKECTU U 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMu4eckast CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHOM TOUKH.
AOGCOoTFOTHO TBEPI0E TEIIO.
26 PaBsHOBecue TBEpIOTO TENA C bubmmorexa [TOK
N P https://m.edsoo.ru/ff0afe36
3aKpETUIEHHON OChIO BPAIIICHHUS.
MowmeHnT cunsl. LlenTp TsixecTu
PaBHOBeCcue MaTepuaIbHON TOYKH.
AOGCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOTO TENa C
3aKpEeIIEHHOW OChIO BpalllEHUsI.
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemenne 3agau o reme "MoMeHT bubnmuoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOM paboTe MO
" bubnnoreka [JOK
29 TeMe "MexaHN4eCKOe IBUKEHUE.
N " https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTponsHas pabota o Teme
| bu6mmoreka [JOK
30 MexaHnudeckoe JBUKEHUE.
. " https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
31 Nmnynsc Tena. Ummynse cuisl. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemenue 3amaq mo reme "3akou

bubmmoreka [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnuorexa [JOK
34 Mexanuveckasi paboTa U MOIITHOCTh httos://m.e dSO(])_.Iru /f0b0aS4
35 PabGoTta cuibl TSDKECTH, CHITBI bubmmoreka [{OK
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpenenecHue
36 paboThI CUJIBI TPEHUS TIPU
PaBHOMEPHOM JBHKEHUU TeJIa 10
TOPU30HTAIBHOM MOBEPXHOCTU»
37 CBs13b HEPrUU U pabOTHI.
[TorenumanpHas S3HEPTUS
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHHUKe
40 JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3aKOHA COXPaHCHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoueOaHus. bubnunoreka [JOK
Breinyxkaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U IpyKUHHBII

MasATHUKH



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpoxk-uccnenopanue «3aBUCUMOCTb
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacChL Ipy3a»

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

45

[IpeBpanienue 3Hepruyu npu
MeEXaHNYECKNX KOJIEOaHUIX

46

Jlaboparopuas pabota «Onpenernenue
4acTOTHI U IEpUOAA KoJieOaHu
MPYKUHHOTO MasSTHHKA»

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCUMOCTH ITepHOo/1a KoJIeOaHuit
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl TPy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpoonbpHbIE 1
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOJHEI"

50

3Byk. PactipocTpaHeHue v 0TpakeHue
3ByKa

51

Ypok-uccnenopanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepeHmus "YnpTpa3ByKk u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka k KOHTpOJ’IbHOﬁ pa60Te 18(0)

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHbI COXPaHEHHUSI.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtposneHas paboTa o teme

55 "3akoHbI cOXpaHeHus1. MexaHu4eckue
KoJieOaHUs U BOJIHBI"
56 DIEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepenuus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb30BaHUE 3IE€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIs COTOBO# cBs3H"
VYpok-uccnenoanue "N3yueHne
. bu6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneeHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMAarHUTHOM
BOJIHBI
DNeKTpOMarHuTHas pUpojia CBETa.
. bu6mmoreka [JOK
61 CkopocTth cBeTa. BomHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnnHeitnoe
62 acIpOCTpPaHEHUE CBETA. 3aTMCHUS bubmmorexa [JOK
pacHpocTp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpakKeHUs CBETa. 3epKaia.
63 Pemenue 3agau Ha IpUMeEHEHHE bubmnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 IIpenomnenue cBera. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO bubmorexa LHOK
https://m.edsoo.ru/ff0b3c5c
OTPaXCHHSI B ONITHYECKUX CBETOBOAX
JlaboparopHas padota "HMccrnenoanue
66 3aBUCHUMOCTH yIJia MPETOMIICHUS
CBETOBOTO JIy4ya OT YIJIa MMaJIeHus Ha
rpanuue "Bo3yXx-cTexsio""
VYpoxk-koupepennus "VcnonpzoBanue
67 MTOJTHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
bu6moreka [IOK
68 Jlun3el. OnTHYecKast Crjia JIMH3BI httos://m.edsoo.ru/fOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakeHUH B TMH3AX httos://m.edsoo.ru/ffobA4da
JlaGopaTtopHas padora "Omnpeneneaue
70 (prKyEHorE paCETOSIHI/IH " oI;[TI/IquKoﬁ bubmorexa OK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI"
71 Ypok-koHpepenius "OnTuyeckue bubnuoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue Bu6mmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "ledexTs
3penus. Kak coxpanuts 3peHue"
Pa3noxxenue 6enoro cBeTa B CIEKT).
74 OnbiTel HhtoTOHA. CrioxkeHnne bubmuoreka [JOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBCTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
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https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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JlaboparopHas pabota "OnbITEI 11O
Pa30KEeHUI0 OEJI0T0 CBEeTa B CIEKTP U

bu6mmoreka [{OK

75 ocC 10 LIBETA MPEIMETO
BOCTIPIDITHIO HBCTa HPE/METOB TpH HX https://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢bwtbTph"
Ypok-npaktukym "BosHOBbIE
76 CBOWCTBaA CBETa: TUCTICPCHS,
uHTepdepeHus u nuppaxaus'
77 Omnbitel Pesepdopna u mianerapHast bubnuorexa [JOK
MO/JIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u MoTJIOMEeHHEe CBETa
. bubmuorexa [JOK
79 aromoMm. KBanThl. JInHeituaTeie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpoxk-nipaktukym "HabGmonenne bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BHJIBI bubmorexa OK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenne atomHoro sapa. Hykimonnas bubnuoreka [JOK
MOJENb https://m.edsoo.ru/ff0cl8ac
83 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N3oTormbl https://m.edsoo.ru/ff0clal4
84 Pemenne 3a1au o teme: bubnuoreka [JOK
"PagnoakTuBHbBIE NpeBpalieHus" https://m.edsoo.ru/ff0clb4a
85 [lepnon nomypacnana
Ypoxk-koHdepenius "PaguoakTuBHbIC
P eperiu 8 bubnmuoreka [JOK
86 U3JIy4eHUs B IPUPOJIE, MEIULIUHE,

TeXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
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87

SnepHbie peakuu. 3aKOHBI
COXPAaHEHHUS 3apsJ0BOI0 U MacCOBOIO
quce

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUu

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau no reme "AnepHeie
peakuun"

90

Peakium cuHTE3a M JETICHUS SEP.
Wcrounuku sHeprun ConHua u 3BE311

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
paaOaKTUBHBIX U3IYYEHUI Ha )KUBbIC
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMe "DIEeKTPOMAarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

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

93

KounTponbnas pabora o teme
"DeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBL.
KBanToBsbIe siBIeHUS"

94

[ToBTOpEHME, 0OOOIICHNE.
JlaGopatopHbie pabOTHI IO KypCy
"BzaumonaeiictBue ten"

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

95

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M Ka4eCTBEHHBIX 33]1a4 110
teme "TemnoBble mpouecco”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOmenue. Pemenne

bu6mmoreka [JOK



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

pacyeTHBIX M KaYECTBEHHBIX 3aa4 10
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK
97 paCyYETHBIX U KQUECTBEHHBIX 3a/1a4 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpenue, oboOIICHNE.
98 JIaboparopHbIe pabOTHI IO KypC 1 1 bubmmorera [JOK
" P " Y https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITIOHATUSA

1.2

pasiinvdaTth ABJICHHUA IO OIMMMCAHUIO HMX XApPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIbITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bmnquKoe SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBJIEHUE W3YYEHHBIX (U3NYECKUX SBJICHHUI B OKpYXKaIOLIEM
MHUpE, B TOM 4Hclie (pu3ndeckue sIBJICHUs B MPUPOJE, MPU 3TOM NEPEBOIUTH
MPaKTUYECKYI0 3a7adyy B Y4YeOHYIO, BBIJENATH CYIIECTBEHHbIE CBONCTBA
(npu3HaKy) pU3NUECKUX SIBJICHUM

1.4

OTHCHIBATh H3YYEHHbIE CBOMCTBA T€l W (PU3UYECKHUE SBJICHUS, HCIOJb3YS
(u3nueckrue BEIMYUHBL, IPU ONMHUCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBICTT MCIIOJIb3YEMBIX BEJMYHMH, UX OOO3HAUEHHS M €AMHUIBI (PU3MUECKUX
BEJIMYMH, HaxOIuThb (GOpPMYJbl, CBS3bIBAIOUIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJIWYMHAMH, CTPOUTH TpaduKU U3YyYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BETUYNH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3HUECKUe SBJIEHUS U MPOLIECCHI, UCIOJIb3YS
W3Y4YCHHBIE 3aKOHBI, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBHIPAYKEHUE

1.6

OO0BSACHATH (PU3NUECKUE SIBJICHUS, TIPOLIECCHl U CBOMCTBA T, B TOM YHCIE U B
KOHTEKCTE CHUTyallUld MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH
MPUYUHHO-CJICICTBEHHBIE CBS3H, CTPOUTHh OOBSICHEHHE U3 1 — 2 JOTrHYecKux
maroB ¢ omopoil Ha 1 — 2 W3YYEHHBIX CBOMCTBA (DU3UYCCKUX SIBICHUH,
(bu3MUeCKUX 3aKOHA WU 3aKOHOMEPHOCTHU

1.7

peuath pacy€THble 3a1aun B 1 — 2 AeicTBUSI, UCTIOIb3Ys 3aKOHBI U (DOPMYIIBI,
CBs3bIBaIOIIME (DU3MYECKUE BEJIMYMHBL: HAa OCHOBE aHANM3a YCJOBHS 3aJayu
3alMChIBaTh KpPaTKO€ YCIOBUE, TMOJACTaBIATh (PU3MUecKUe BEIMYUHBI B
dbopMynel U TPOBOAUTH  pacy€Thl, HAXOAWTh CIPABOYHbIC JAHHBIE,
HEOOXOUMBIE Ul PElIeHUs 3a]a4, OLICHUBATh PEATUCTUYHOCTD MOTy4YEeHHOM
(hbu3nUeCcKO BEIUYUHBI

1.8

pacro3HaBaTh MpoOIeMbl, KOTOPHIE MOXKHO PEIIUTH MPH MOMOIIH (PU3NIECKUX
METOJIOB, B OMTMCAHUH UCCIIEI0BAaHNUS BBIICTATH MPOBEPsIieMOe PEIOI0KEHNE
(rumoTedy), pa3nIuyaTh M HMHTEPIPETUPOBATH IMOJIYYEHHBIH pE3yNbTaT,
HAXOJMTh OMMOKH B XOJI€ OMBITA, A€NaTh BBIBOJIBI IO €r0 Pe3yIbTaTaM

1.9

IPOBOJUTH OIBITHI MO HAOMIOJACHUIO (DU3UYECKUX SBICHUN MM (PU3UUECKUX
CBOMCTB Tel: (QOpMyIUpOBaTh MpOBEpsieMble MPEANONOKEHUS, COOUpaTh
YCTAHOBKY M3 IMpPEJUI0KEHHOTo OOOpYIOBaHUs, 3alUCBIBaTh XOJ ONbITa U
(opMynHUpOBaTh BBIBOIbI

1.10

BBINOJIHATH MPSIMbIE U3MEPEHUS C UCIOJIb30BAHUEM AHAJIOTOBBIX M IIU(PPOBBIX
npuOOpOB, 3alMChIBaTh IOKa3aHUS MpUOOPOB C  Yy4ETOM  3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTU U3MEPEHH

1.11

IIPOBOAUTH MCCICIOBAHUC 3aBUCUMOCTU OJIHOM (I)PI3PI‘1I€CKOI>1 BCJIIMYHUHBI OT




IPYro €  HUCHOJIb30BAHUMEM  INPSIMBIX M3MEpPEHUM, Yy4acTBOBAaTb B
IUTAHUPOBAHUM Y4eOHOT'O HCCIEIOBaHUSA, COOMPATh YCTAaHOBKY M BBITIOJIHATH
U3MEpEHHUs, CIeys IMpeUIOKCHHOMY IUIaHy, (HUKCHPOBATh pe3ylIbTaThl
MOJIy4EeHHOM 3aBUCHUMOCTH (PU3MUECKMX BEIMYUH B BUAE MPEIIOKEHHBIX
TaOIMI U TPaQHKOB, AETATh BBIBOJBI 10 PE3YIbTATaM HCCIIEIOBAHUS

1.12

INPOBOJIUTh  KOCBEHHBICE HM3MEpEHHs]  (U3UYECKUX  BEIUYMH,  CIEIys
NPEJIOKEHHOH HMHCTPYKIMH: TPH BBINIOJHCHUN W3MEPEHH COOHpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIIATh 3HAYEHHE NCKOMOM BEJIMYHHBI

1.13

coOmoIaTh MpaBHUja TEXHUKH OE30MacHOCTH MpU paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM

1.14

yKa3blBaTh MPUHLUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB,
XapaKTepU30BaTh MPUHIUIIBI AEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOMCTB C MOMOUIBI0 HMX ONHCAHMS, HCIHOJb3Yysl 3HAHUS O CBOMCTBax
¢usznueckux  sABIEHUH U HeoOXoauMmble  (pU3MUECKHE  3aKOHBI U
3aKOHOMEPHOCTH

1.15

MPUBOJUTEH MPUMEPHI (HAXOAUTh MHPOPMAILMIO O NMPUMEPAX) MPAKTHUECKOTO
WCTIONb30BaHUsl  (PU3MUECKMX 3HAHWH B TOBCEAHEBHOW IKM3HH IS
obecrnieueHns 0€30MacHOCTU MPH OOpalleHNH ¢ IpUOOpaMu U TEXHUYECKHUMU
yCTpPOMCTBaMH, COXpaHEHUS 370POBbsI U COOIIOAEHHS] HOPM 3KOJOTMYECKOTro
MOBEACHUS B OKPYKAIOIIEN cpelie

1.16

OCYILIECTBIISITh OTOOp MCTOYHUKOB HHpOpManuu B cetu HMHTepHeT B
COOTBETCTBUHU C 3aJaHHBIM TOHUCKOBBIM 3alpoCOM, Ha OCHOBE HMMEIOIIHUXCS
3HaHUH U MMyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIIENATH HHPOPMALIUIO,
KOTOpast SIBISIETCS IPOTUBOPEUMBON MIIM MOXKET ObITh HEJIOCTOBEPHOM

1.17

WCTIONb30BaTh IPH BBIOJHEHUM YUYEOHBIX 3alaHWi HAYYHOTIOMYISPHYIO
AUTEpaTypy (PU3HUECKOTO COAEpIKaHUs, CIPABOYHBIC MAaTEPUANBI, PECYPCHI
cetru  WuTepHer, Biajgerh npuéMamMH  KOHCIIGKTUPOBAaHUS  TEKCTa,
npeoOpazoBaHus HHOOPMAIMHU U3 OJHONW 3HAKOBOM CUCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIC KpaTKHE NHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OoCHOBE 2 — 3 HCTOYHHMKOB HMH(pOpManuu (U3HYECKOTO COACPKAHUSA, B TOM
Yyucle MyOJMYHO JIeNIaTh KPaTKHE COOOIICHHS O pe3yibTaTax MPOSKTOB HIIN
y4eOHBIX HCCJICIOBAaHUMN, MPU ATOM TPAMOTHO HCIIOIb30BaTh H3YYCHHBIN
NMOHATUWHBIA  ammapaT Kypca (U3HKHA, CONPOBOXIATh  BBICTYIUICHHE
Mpe3eHTalueH

1.19

IIpH  BBIIIOJIHCHHUHU y‘Ie6HBIX IIPOCKTOB H HCcieJOBaHUM pacipeacisiThb
00s3aHHOCTH B rpymmne B COOTBETCTBUU C MMOCTABJICHHBIMU 3ala4aMU, CJICIUTD
3a BBIIIOJIHCHHUECM ILJIaHA HeﬁCTBHﬁ, aZICKBATHO OLICHHUBATDb COOCTBEHHBIH BKJIaJ
B ACATCIIBHOCTL T'PYIIIBI, BBICTPAUBATHD KOMMYHUKATUBHOC BSaHMOﬂeﬁCTBHe,
YUYUTBIBASI MHCHHUC OKPYKAKOIIUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1.1

HCIIOJIB30BAaTh IOHATHA

1.2

pas3iiniaTth ABJICHUA IO OIMMMCAHUIO HX XAPaKTCPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘-IGCKOG SABJICHHC




1.3

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOLIEM
MHUpE, B TOM 4Hcie (U3MUECKUE SBJICHUS B NMPHUPOJIE, IPU ITOM MEPEBOAUTH
MPAaKTUYECKYI0 3aJadyy B Y4eOHYIO, BBLICIATH CYIIECTBEHHbIE CBOWCTBA
(mpu3Hakmn) PpU3MUECKUX SIBICHUHN

1.4

OTMCBHIBATh W3YYEHHBIE CBOMCTBA Tel M (U3WYECKUE SIBICHHS, HCIIOJB3Ys
¢u3nvecKkne BETMYMHBI, TIPU OMHCAHUU MPABUIBHO TPAKTOBATH (PU3MUCCKHI
CMBICII HCHOJIb3YEMBIX BEJIMYMH, OOO3HAYEHUS M EAUHMLBI (PU3MUECKUX
BEIIMYMH, HAXOJUTh (OPMYIBI, CBS3BIBAIONIME JaHHYIO (DU3HYECKYIO
BEIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTh TpadUKd  HM3Y4EHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIINYHH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJl, GPU3UYECKHUE SIBJICHUS U MTPOIIECCHI, UCTIOIb3YS
M3y4YeHHBIE 3aKOHBI, MPU ATOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3aMUCBHIBATh €r0 MATEMAaTUYECKOE BEIPAKECHHE

1.6

OOBICHATH (PU3MYECKHE TIPOILIECCHl M CBOMCTBA TeJlI, B TOM YHCIE U B
KOHTEKCTE CHUTyalluil TMPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MIPUYMHHO-CIICJICTBEHHBIE CBSI3HM, CTPOUTH OOBACHEHHE M3 | — 2 JOTHYECKHX
maroB ¢ mnomompo 1 — 2 M3yd4eHHBIX CBOMCTBA (U3UYECKUX SIBICHUH,
(hM3UYIECKUX 3aKOHA MW 3aKOHOMEPHOCTH

1.7

pemarh pacy€THbIe 3a1auu B 2 — 3 AEWCTBUSI, HCTIONb3YS 3aKOHBI U (POPMYJIBL,
CBs3bIBaIOIIME (PM3MYECKUE BEJIMYMHBL: HAa OCHOBE aHAlM3a YCJIOBHUS 3aJayu
3aMMChIBaTh KPATKOE YCIOBHE, BBISBISATH HEAOCTATOK JAHHBIX JUISl PEIICHUS
3a/auM, BbIOMpaATh 3aKOHBI U (POpPMYIbI, HEOOXOAWMBIE UIs €€ pelIeHHs,
IIPOBOJUTH pAacy€Tbl W CpPaBHUBATh IIOJIYYEHHOE 3HAuyeHUe (U3NIECKON
BEJIMYMHBI C U3BECTHBIMU JAHHBIMU

1.8

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOYKHO PEHIMThH NMPU MOMOIIN HUZNYECKUX
METO/IOB, HCIIOJIb3YSl OIMCAaHUE HCCIEIOBAaHMs, BBIACIATh IPOBEPSEMOE
MPENNOoNIOKEHUE,  OLEHUBAaTh  MPaBWIBHOCTh  TOpSAAKAa  MPOBEIEHUS
WCCIIETOBAHUS, JI€1aTh BHIBOIbI

1.9

IPOBOAUTDH OIBITH MO HAONIONEHUIO (U3UYECKUX SABJICHUN UM (HU3HUECKUX
CBOMCTB Ten: (OPMYyIUpPOBATH MPOBEPsieMble MPENNOJIOKEHUS, COOUpaTh
YCTaHOBKY U3 MPEUIOKEHHOTO 00O0pYIOBaHMs, OIUCHIBATh XOJ OIbITa H
(hopMyIUpOBaTh BHIBOIbI

1.10

BBITIOJTHATHh NPSIMBbIE H3MEPEHUS C MCIOJIH30BAHUEM aHAJIOTOBBIX MPUOOPOB H
JATYMKOB (U3MYECKUX BEIWYMH, CpPaBHHUBATh PE3YJIbTaThl H3MEPCHHH C
y4€TOM 3aJaHHOM aOCOJIFOTHOM MOTPEITHOCTH

1.11

IMPOBOANUTL HCCICAOBAHHUEC 3aBUCUMOCTH OJTHOM (1)I/I3I/I‘ICCKOI71 BCINYMHBI OT
,Z[py1"0171 C UCITIOJIB30BAHUCM IIPAMBIX HSMGpGHHﬁZ IUIAHUPOBATL UCCIICAOBAHUC,
CO6I/IpaTL YCTaHOBKY U BBIIIOJIHATD HU3MCPCHUSA, CICAYA HIPCAIIOKCHHOMY
IJ1aHy, (bHKCI/IpOBaTb PE3YJIbTAThI HOHy‘lGHHOﬁ 3aBUCHUMOCTH B BUJEC Ta6J'II/II_I u
l"pa(i)I/IKOB, ACJIATh BBIBOJBI 110 PE3YJIbTaTaM UCCICAOBAHUSA

1.12

IMPOBOANUTL KOCBCHHLIC HU3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIIMYHH: IUJIaHHUPOBATH
HU3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYO YCTAHOBKY, (Q(13%1
npennomeHHoﬁ HHCTPYKIWH, U BEIYUCIIATh 3HAUYCHNUC BCJIMYNHDBI

1.13

coONroIaTh MpaBHJa TEXHUKU OE30MAaCHOCTH TMpU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM

1.14

XapaKTCPU30BaATh IMPUHIUIILL JencTBUA N3YYCHHBIX HpI/I60pOB N TEXHUYCCKUX
YCTpOﬁCTB C OHOpOfI Ha HUX OIIKMCaHUu:A, HCIIOJIb3Ys 3HAaHHUA O CBOMCTBaX
(I)I/I3I/I‘-IGCKI/IX SIBJICHUI U HCO6XOI[I/IMBIC (I)I/I3I/I‘-IGCKI/IG 3aKOHOMCPHOCTHU




1.15

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA  M3MEPUTENBHBIE TPUOOPHI
II0 CX€MaM U CXEMAaTU4YHBIM PUCYHKaM, COCTABIIATH CXEMBbI JJIEKTPUYECKUX
Lenexd ¢ IOCIENOBATEIbHBIM M I1aPAJICIBHBIM COCAUHECHUEM HIEMEHTOB,
pasiinyasi yCJIOBHbIE 0003HaUCHUS JIEMEHTOB IEKTPUUIECKUX LieTeil

1.16

NPUBOJUTH MPUMEPHI (HAXOIUTh MHPOPMAILIMIO O MPUMEPAX) MPAKTHIECKOTO
HCIIOJIb30BaHUA (1)I/I3I/I‘ICCKI/IX 3HAHWUHI B HOBCGILHGBHOﬁ KHU3HU JJIL
obecrieyeHns 0€30MMACHOCTH MPHU OOpAIICHUU C MPUOOPAMU U TEXHUYECKHUMHU
yCTpOMCTBaMH, COXpAaHEHHS 370POBbsl U COOIIOACHUS HOPM 3KOJOTHYECKOIO
MIOBEJICHUS B OKPYXAIOIIEH cpene

1.17

OCYIIECTBIISITh TMOHMCK HMHPOpPMAUU (U3NYECKOTO COJNEPKAHUSA B CETH
HNHTepHeTr, Ha OCHOBE MMEIOIIMXCS 3HAHUM W NYTEM CpPaBHEHUS
JIOTIOTHUTEIbHBIX MCTOYHUKOB BBLAEIATh WMHGOPMAIMIO, KOTOpas SBISIETCA
MIPOTUBOPEYMBOM MM MOXKET ObITh HEJJOCTOBEPHOI

1.18

WCIIOJIb30BAaTh NPHU BBHINOJHEHUM YUYEOHBIX 3aJaHUA HAyYHO-TIOMYJISPHYIO
JTUTEpaTypy (PU3UUIECKOTO COJIEp)KaHUs, CIPABOYHBIE MaTEPHUAIbl, PECYPCHI
CETHN I/IHTepHCT; BJIaACTH HpI/IéMaMI/I KOHCIICKTHUPOBAHUA TEKCTa,
npeobpazoBaHus HHGOOPMAIH W3 OJJHON 3HAKOBOM CHCTEMBI B IPYT'YIO

1.19

co3faBaTb COOCTBEHHbIE NHCbMEHHbIE U KpaTKHE YCTHbIE COOOIIEHUS,
0000mass  wHMOpPMAIMIO W3  HECKOJbKHX HMCTOYHUKOB  (DHU3MUECKOTO
COJIep’KaHUs, B TOM UHCJE MyOJIUYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOM
WM UCCIIEOBATEeNbCKON NEATENIbHOCTH, MPU 3TOM T'PAaMOTHO MCIIOJIb30BaTh
W3Y4YCHHbI  TIOHATUHHBIA  ammapar Kypca  (U3MKH, CONPOBOXKAATH
BBICTYIUICHHE ITPE3ECHTALIUEH

1.20

MpU  BBIIOJIHEHUU Y4YEOHBIX TMPOEKTOB U HCCIENOBaHUN (U3NYECKUX
MPOLIECCOB  paclpenessTh OOA3aHHOCTH B Tpylne B COOTBETCTBUU C
MOCTABJICHHBIMH 3a7lauaMU, CJEIUTh 3a BBINIOJHEHUEM IUIaHA JAEUCTBUU U
KOPPEKTHpOBaTh €ro, aJeKBaTHO OIIEHMBaThb COOCTBEHHBIM BKIax B
JEeSITeNIbHOCTh TPYIIbI, BBICTPAaUBaTh KOMMYHHMKAaTHBHOE B3aMMOJEHCTBUE,
IPOSBIISis TOTOBHOCTh pa3peniaTb KOH(PIUKTHI

9 KUIIACC

Kox
NpoBepPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJLHOM NPOrPaMMbl OCHOBHOTI'0 001ero 00pa3oBaHus

1.1

HCIT0JIb30BATh N3YYCHHBIC ITIOHATUS

1.2

pas3iidaTtb ABJICHUA IIO OIIMCAHHMIO HMX XapPaKTCPHBIX CBOMCTB UM Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/IBI/I‘leCK06 SIBJICHHUC

1.3

pacro3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NYECKHUX SBJICHUN B OKPYKaIOIIEeM
MHUpE, B TOM 4ucie (u3nyeckue sBICHUS B MPHUPOJE, MPU 3TOM HEPEBOIUTH
NPaKTUYECKYI0 3aJjadyy B Y4eOHYIO, BBIIENATH CYLIECTBEHHBIE CBOMCTBa
(mpu3Haku) GpU3NUECKUX SIBICHUHN

1.4

ONHMCBIBATL HU3YYCHHBIC CBOMCTBa Tel H (I)I/I3I/I‘ICCKI/IC SABJICHUS, HCIIOJIb3Yd
(I)I/ISI/I‘IGCKI/IG BCJIMYWHBI, IIPpU OMUCAHUU IIPABUIIBHO TPAKTOBATb (I)I/I3I/I‘ICCKI/II>’I
CMBICJI HCIIOJIb3YEMBIX BCJIWYHH, 0003HAYCHHS U CIANMHUIIbI (I)I/IBI/I‘-ICCKI/IX
BCINMYHUH, HaXOAUTHb (I)OpMyJ'IBI, CBA3BIBAIOIIUC  TAHHYIO (bI/I3l/ILICCKyIO
BCJIMYMHY C JApYruMu  BCIWYHMHAMU, CTPOUTH rpa(bmcn HN3YYCHHBIX




3aBHCUMOCTEH (PU3MUECKUX BEINYUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3HUECKUE SIBICHHS U ITPOLIECCHI, UCTIONB3YS
M3YYCHHBIE 3aKOHBI, TP 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3alUChIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHHE

1.6

OOBSACHATh (U3MYCCKUE TMPOIECCHl W CBOWCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBIATH
MPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTUYECKUX
IaroB ¢ IMOMOIIBI0 2 — 3 W3YYCHHBIX CBOWCTBA (PU3WUYCCKUX SIBICHUM,
(U3HYECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiath pacuéTHbIe 3a7aun (ONMUpPAIOIIMECs Ha CUCTEMY U3 2 — 3 ypaBHEHHUN),
WCIIOJIb3YSl 3aKOHBI U (OPMYJIbl, CBSI3bIBAIOLINE (U3UYECKUE BEITUYMHBI: Ha
OCHOBE aHaJlM3a YCJOBUS 33Jaydl 3alUCBIBATh KPATKOE YCIOBHUE, BBISBIATH
HEJOCTAaIoLMe WM U30BITOUHBIE JaHHbIE, BBIOMpPATh 3aKOHBI U (OPMYJIBL,
HEOOXOIUMbIE s  pElIeHHs, MPOBOAUTh pacuy€Tbl M  OLIEHHUBATH
PEATMCTUYHOCTD NOJYYEHHOTO 3HaYEHUS! (U3NUECKON BETMUMHBI

1.8

pacro3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU HOMOIIM (PU3UUECKUX
METOJIOB, HCIIOJIb3ys OIMCAHWE HWCCIENOBaHMs, BBIICIATh IPOBEPSIEMOE
MIPEAINOJIOKEHUE,  OLICHWBAaTh  IPABWIBHOCTh  MOpPAJAKAa  MPOBENCHUS
WCCIIeIOBaHus, JeIaTh BIBOJIbI, MHTEPIIPETUPOBATh Pe3yabTaThl HAOIIOICHUN U
OTIBITOB

1.9

IIPOBOAWTE OIIBITBHI IIO Ha6JTIO)1€HI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUH WU (1)I/ISI/IV-IGCKI/IX
CBOWCTB TEII: CAMOCTOSITEILHO COOMpPaTh YCTAHOBKY M3 M30BITOYHOTO Habopa
000pyIOBaHUs, OMHUCHIBATH XOJ OIBITA W €ro Pe3ylbTaThl, (HOPMYITHPOBATH
BBIBO/IBI

1.10

MPOBOJIUTh TPU HEOOXOJAWMOCTH CEPHUI0 TPSMBIX H3MEPEHUH, Ompenemss
cpemHee 3HAYCHHE UM3MepseMod BenuuuHbl  ((PoKycHOE  paccTosiHue
cobuparomeid  JUH3bI), OOOCHOBBIBaTH BBIOOp  cmoco0a  WM3MEpPEeHHs
(n3MepuTensHOTO TPHOOPA)

1.11

OPOBOAUTH  HUCCIEIOBAHUE  3aBUCHUMOCTEH  (PU3MYECKHMX  BEIMYHUH C
UCIIOJIb30BAHUEM  MPSAMBIX  HM3MEPEHM: IUIAHUPOBATh  HMCCIIEJOBaHUE,
CaMOCTOSITEIBHO ~ COOMpaTh  YCTaHOBKY,  (UKCHUPOBATh  PE3yJAbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BHUJIE TaOIUIM rpaduKoB,
JIeNIaTh BBIBOJIBI 110 pe3yJibTaTaM MCCIEIOBAHUS

1.12

IMPOBOANUTL KOCBCHHBLIC H3MCPCHHA (1)I/ISI/IIIGCKI/IX BCIIMYHH: IIJIaHUPOBATH
HU3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYKO  YCTAHOBKY W BBIIIOJIHATH
HU3MCEPCHUsA, CIICAYyA HpCHHO)KeHHOﬁ HHCTPYKIOHUH, BBIYUCIATH 3HAYCHUC
BCJIMYMHBI U AHAJIIMU3UPOBATH IMOJIYYCHHBIC PEC3YJIbTAThI C y‘IéTOM SaﬂaHHOﬁ
IOTpCITHOCTH I/ISMCpCHI/Iﬁ

1.13

coOJI0IaTh MpaBWJIa TEXHUKH O€30MacHOCTH Ipu paboTe ¢ JabopaToOpHBIM
000pyI0BaHHEM

1.14

pa3in4aThb OCHOBHBIC  IIPpHU3HAKH N3YYCHHBIX (I)I/I3I/ILIGCKI/IX MOJIETICHi:
MaTepHaJibHagd TOYKa, a0COJIFOTHO TBépI[OG TECJIO0, TOYEYHBIM MCTOYHHUK CBCTa,
JIyd, TOHKad JIMH34, IUJIaHCTapHasA MOJACJIb aToMa, HYKJIOHHAad MOJICIIb
ATOMHOTO sApa

1.15

XapaKTCPU30BaATh ITPUHIUIIBL JIEeNCTBUSA N3YYCHHBIX HpI/I60pOB N TCXHUYCCKUX
YCTpOﬁCTB C OHOpOfI Ha HUX OIKMCaHUA, HCIIOJIb3ysA 3HAaHHUA O CBOMCTBaxX
(I)I/I3I/I‘-IGCKI/IX SIBIICHUI U HCO6XOI[I/IMBIC (I)I/I3I/I‘-IGCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIOJIb30BATb CXCMbI M CXCMATUYHBIC PUCYHKH H3YUCHHBIX TCEXHHUYCCKUX




YCTPOMCTB, U3MEPUTEIbHBIX IPUOOPOB M TEXHOJIOIMUECKHUX IPOLIECCOB IpPU
peICcHNN y‘-IGGHO-HpaKTI/I‘-IeCKI/IX 3aa4, OINTUYCCKUEC CXCMbI IJIA INOCTPOCHUA
M300paXeHUH B IIIOCKOM 3epKaJie M COOMpAroNIei TuH3e

1.17

MPUBOANUTH MPUMEPH! (HAXOIUTh WHPOPMALIMIO O MPHUMEPax) MPAKTHIECKOTO
HCIIOJIb30BaHUA (1)I/I3I/I‘ICCKI/IX 3HAHWUHI B HOBCGILHGBHOﬁ KHU3HU JJIsL
obecrieyeHns 0€30MACHOCTH TPU OOpPAIIEHUH C MPUOOPAMU U TEXHHYECKHUMH
YCTPOHCTBAMH, COXPAaHEHHS 3JOPOBbS M COOJIOACHUS HOPM HKOJIOTHYECKOTO
MTOBEJICHUS B OKPYXAIOIIEH cpee

1.18

OCYIIIECTBIISATh TMOUCK WHGPOpMAUU (PU3NIECKOTO COJIEp)KAaHUS B CETH
WuTepHer, caMocTosTeNbHO (OPMYIUPYS MMOUCKOBBIH 3aIpOC, HAXOAUTh MyTH
OTpeNeNIeHUsI JIOCTOBEPHOCTH TOJy4YeHHOW uWH(OpManuu Ha OCHOBE
HUMCIOIIUXCA 3HaHUU U JOIIOJIHUTCJIBHBIX HCTOYHUKOB

1.19

WCIIOJIb30BAaTh NPHU BBHINOJHEHUM YUYEOHBIX 3aJaHUA HAyYHO-TIOMYJISPHYIO
JTUTEpaTypy (PU3UUECKOTO COJIEP)KAHUsS, CIPABOYHBIE MATEPHAJBI, PECYPCHI
CETHN I/IHTepHCT; BJIaACTH HpI/IéMaMI/I KOHCIICKTHUPOBAHUA TEKCTa,
npeoOpazoBaHusi HHOOPMAIMH U3 OJHONU 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
vHpOpMAIUM W3 HECKOJIBKUX HMCTOYHHUKOB (PU3MUECKOTO COJIEPIKAHMS,
MyOJWYHO TPEJCTABIATh PE3YJIbTAThl MPOCKTHOW WM HCCIEI0BATEIHCKOM
JIEATEIIbHOCTH, MPU 3TOM IPaMOTHO HMCIIOJIb30BaTh U3YYECHHBINM MOHATHITHBIN
anmapar H3y4aemoro pasiena (QU3MKA M CONPOBOXAATH BBICTYIICHUE
MIPE3CHTAINEN C YIETOM 0COOCHHOCTEN ayIMTOPHH CBEPCTHUKOB

1.21

MpU  BBINOJIHEHUHU YYEOHBIX TMPOEKTOB U HCCIENOBAaHUN  (U3NYECKUX
MPOLIECCOB  paclpenessaTh OOS3aHHOCTH B Tpylle B COOTBETCTBUU C
MOCTABJICHHBIMHM 3aJjauaMU, CJEAWTh 32 BBHINOJHEHHEM IUIaHa JEHCTBUN U
KOPPEeKTHpOBaTh €ro, AaJeKBaTHO OIIEHMBaTb COOCTBEHHBIM BKIax B
JeSITeIbHOCTh TPYIIbI, BBICTPAaWBaTh KOMMYHHMKAaTHBHOE B3aMMOJEICTBHE,
MIPOSIBJISASI TOTOBHOCTD pa3peniaTb KOH(PIUKThI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC
Kon Kon
IIpoBepsiemble 3j1IeMeHTbI COAEPKAHUS
pasjaeia 3JIeMEeHTa

®U3UKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

®usuka — Hayka o npupoje. Asinenus npupoasl. Gusnyeckue
1.1 SIBJICHHUS MEXaHHYECKHE, TEIIOBEIC, ANEKTPUYECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE

®uznyeckue BeTUUMHBI. M3MepeHune (GU3NYECKUX BEIUYUH.
1.2 dusnueckue prOOPBHI. [TorpemnocTs WU3MEPEHHU.
MexyHapoaHas cUCTeMa eIMHULL

EctecTBeHHOHayuyHBIi ~ METOJl  MO3HaHUA:  HAONIOJIEHUE,
IIOCTAHOBKA HAy4YHOI'O BOIIPOCA, BBIABMKEHUE THUIIOTE3,

1 13 9KCIEPUMEHT 10  TPOBEpKE  THUIOTE3,  OObSICHEHHE
HaOJIIOaeMOTO SIBJIICHUSI
1.4 Onucanne PU3NIECKUX SBJICHUN C TTOMOIIBIO MOJIETICH
[IpakTnueckue pabOTHI:
N3mepenue paccTossHUIL.
15 N3mepenune 00bEMa KUIKOCTH U TBEPIOTO TEa.

Ornpenenenne pa3MepoB MAJIbIX TEJ.
W3mepenue Temmeparyppl INpHd HNOMOIIM  KHIKOCTHOTO
TEPMOMETpA U AaTYUKA TEMIIepaTyphl

ITEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNHN BEILECTBA

CrtpoeHue BeulecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mephl.

2.1 OMBITHI, TOKA3bIBAIONIUE TUCKPETHOE CTPOCHHE BEIESCTRA

29 JIBymkeHne dactull BemecTBa. CBS3b CKOPOCTH JIBMDKCHUS
YaCTHII ¢ TeMIepaTypoil. bBpoyHoBckoe nBrkeHue, Tuddy3ust

23 B3aumoielicTBHE YacTHI] BEIIECTBA: IPUTSDKEHUE U
OTTaJKHUBaHHE
ArperatHple  COCTOSHHUS  BEIISCTBA:  CTPOCHHE  Ta30B,

2 24 KHJIKOCTEHN I/I“TBépI[LIX (kpucTauIMyecKux) Tei. B3aumocBs3b

MEXJIy CBOWCTBAMH BEIIECTB B  Pa3HBIX arperaTtHbIX
COCTOSIHUSIX U X aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM

2.5 OCOOCHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

[IpakTuyeckue paboOThI:

Onenka nuameTpa atomMa METOJIOM PSIOB (C MCHOJB30BaHUEM
26 dhoTorpadwmii).

' OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHSI Ta30B.
OneITEl 10 OOHApPYKEHUIO JACUCTBUA CHJI MOIEKYISIPHOTO
MPUTSDKEHUS

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

Mexanuveckoe IBUKEHHE. PaBHOMEpHOE M HepaBHOMEPHOE
JBIDKEHHUE

3.1

CKOpOCTB. CpGZ[HHH CKOpPOCTH TP HCPABHOMCPHOM JIBUKCHUU.

3.2 )
Pacu€r nytu ¥ BpeMeHu ABUKEHUs

3.3 SIBnenue nHepuuu. 3aKoH MHepUUU. B3auMogeiicTBre Ten Kak




IIpUYMHA U3MEHEHMs CKOPOCTHU JABMXKeHUA Tel. Macca kak Mmepa
WHEPTHOCTH TeJa

3.4

IlmorHocte BemectBa. CBS3b IUIOTHOCTH C KOJIMYECTBOM
MOJICKYJI B €TUHUIIE 00bEMA BEIeCTBA

3.5

Cuia KaK XapaKTepUCTUKA B3aUMOICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuiibl ¢ moMOIIbIO
JTUHAMOMeETpa

3.7

HBHCHI/IG TATOTCHHUA U CHUJIA TIAXKCCTHU. CI/IJIa TSKCCTHU HaA I[pyrnx
mwradeTax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue cKoJbXKeHUs U TpeHue Mmokos. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

CnoxeHue CwWJ, HampaBJCHHBIX IO OJHOM  MPSIMOM.
PaBHOElicTBYIOIIAS CHIT

3.10

[IpakTnueckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOIO JBWXKEHHUS (IIapuKa B
KUAKOCTH, MOJIETH AJIEKTPUUYECKOTO aBTOMOOWUIIS U TaK Jajee).
OnpeneneHne cpenHeld CKOPOCTH CKOJBKEHUs Opycka WIu
apuKa Mo HAKIOHHOM IUIOCKOCTU. OIpeneseHne MIOTHOCTH
TBEpAOTO Tena. ONBITH, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh
pacTspkeHus (aedopmanyiv) Npy>KUHbBI OT MPUIIOKEHHON CHIIBL.
OneITBl, NEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHS
CKOJIBKECHUS OT BEca TeJla W XapakTepa CONPHUKACAIOIUXCS
MTOBEPXHOCTEU

3.11

Ousnueckre SBICHUS B MPUPOJE: TPUMEPHI JBUKEHUS C
pa3IUYHBIMA CKOPOCTSIMA B KMUBOM W HEXUBOW MPUPOJIE,
JEMCTBHE CUJIBI TPEHUSI B IPUPOJIE U TEXHUKE

3.12

Texandeckue YCTpOﬁCTBai AWUHAMOMCETP, MO AINHUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUIKOCTEM 1 TA30B

HaBnenue TBEpmoro Tena. CrocoObl yMEHBUICHUS U

4.1 YBEJIMYEHUS JIaBICHUs

492 JlaBnenue rasa. 3aBUCHUMOCTb JaBJE€HUs ra3a OT 00BEMA,
TeMIIepaTyphl

43 Ilepenaua naBieHus TBEPABIMU TelaMH, KHIKOCTAMU U
razamu. 3akoH Ilackans. [ITHeBMaTHUYeCKHe MallIMHBI
3aBUCUMOCTh JIaBJICHUS KHUJIKOCTH oT IITyOUHBI.

4.4 I'mppocratnueckuit  napagokc. CooOmiaromuecss  CocCypl.
['uapaBarueckue MeXaHU3MBbI
Atmocdepa 3emnan M atMmochepHoe naBieHue. [IpuuuHbI

45 CYIIECTBOBaHMs  BO3IyIIHOH  oOosioukn 3emiau.  OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOrO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOpsl

16 W3mepenne  atMmocdepHoro  masneHus. [Ipuboper s

' U3MEpEeHusi aTMOC(EPHOro AaBICHUS

47 JlelicTBue XKMIKOCTH M ra3a Ha NOTpYyXKEHHOE B HHUX TeJO.

' BriTankuBaroras (apxuMeoBa) cuiia. 3aKoH Apxumena

4.8 [InaBanue ten. Bo3nyxomnnaBanue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa
HNOTPY)KEHHOH B KUAKOCTh yacTu Tena. OrmnpexneneHue
BBITAJIKUBAIOLIEHA CHJIBI, JIEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B KHIKOCTb. I[IpoBepka HE3aBUCMMOCTH BBITAJIKHUBAIOLIECH
CUJIBI, JCUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT MAacChl Telna.
OnpIThI, JEMOHCTPUPYIOIIHUE 3aBUCHUMOCTbH BBITAIKUBAIOLIEH
CWJIbI, JCWUCTBYIOIIEW HAa TEIO B JKUJIKOCTH, OT OOBEMA
HNOTPY’KEHHOW B KUJKOCTh YacTH Tela MU OT IUIOTHOCTH
KUJKOCTH. Koncrpynposanue apeomMerpa 1581071
KOHCTPYHPOBaHHE JIOJIKU u onpenerIcHue eé
rpy30004bEMHOCTH

4.10

@®usnyeckue SBIECHUS B MPHUPOJAE: BIUSHUE aTMOC(EpPHOTro
JTABJICHUSI Ha )KMBOW OpraHu3M, IJIaBaHUE pbI0

4.11

TexHnuueckne  yCTpOMCTBA: cooOIIaronIecs  COCy/pbl,
YCTPOMCTBO BOAOMPOBOAA, THIIPABINYECKUIN MPECC, MAHOMETP,
OGapoMeTp, BRICOTOMED, MIOPITHEBOM HACOC, apPEOMETP

PABOTA,

MOIIIHOCTb, DOHEPI' A

5.1

Mexanudeckasi pabora

5.2

Mexannueckast MOIITHOCTD

5.3

[TpocTeie MeXaHU3MBI: phlyar, OJOK, HAKIOHHAs IJIOCKOCTb.
[IpaBuiio paBHOBECHS pblyara

5.4

[TpumeHneHue mpaBuiia paBHOBECHUS pblyara K OJI0Ky

5.5

«3onotroe mpaBuio» MexaHukd. KodapduiueHt monae3Horo
NeWcTBUSL MeXaHW3MOB. [IpocTble MeXaHu3Mbl B OBITY |
TEXHUKE

5.6

[ToTeHmanpHast SHEPruu TeJia, MOJHATOro Had 3eMIIEi

5.7

Kunernueckas OHEPIus

5.8

Ilonnas MexaHWdJecKas OHCPIrus. 3aKkOH UW3MCEHEHHS H
COXpaHCHUA MEXaHH4YeCKOM OHEPIun

5.9

[TpakTrueckue pabOTHI:
Onpenenenue paboOTbl CWIIBI TPEHHS TPU PABHOMEPHOM
IBUKEHUH  Tela MO0  TOPU3OHTAIBHOW  MOBEPXHOCTH.
UccnenoBanue ycinosuii paBHoBecus peruara. Msmepenue KIT/]
HAKJIOHHOM IUIOCKOCTH. M3ydeHue 3akoHa COXpaHEHHS
MEXaHWYEeCKOU SHEepruu

5.10

dusznyeckue ABICHUS B IIPpHUPOJAC: pblUaru B TCJIC YCJIOBCKA

5.11

Texuuueckue yCTpOMCTBA: phryar, IO ABUKHBIN u
HEMOJBIKHBIH ~ OJIOKM, HAKJIOHHas IUJIOCKOCTb, IPOCTHIE
MEXaHU3MbI B OBITY

8 KUIACC

Kon
pa3jiena

Kon
3J1eMEeHTA

IIpoBepsiemble 371eMeHTBI COAEPKAHUS

6

TEIUIOBBIE ABJIEHUA

6.1

OCHOBHBIE ITOJIOKCHUS MOJ'ICKyJIHpHO-KHHCTH‘-ICCKOfI TCOpUU
CTPOCHHA BCLIICCTBA. Macca u pasMEpbl  MOJICKYIIL. OHBITLI,




MOATBEPKIAIOIINE OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISIPHOKMHETHUYECKON TEOPUHU

Mogenu TBEPAOTrO, JKUAKOTO W Ta3000pa3HOTO COCTOSTHHUI

6.2 BeniecTBa. Kpucrammmdeckrne u aMopdHbIe Tena

6.3 OObscHeHne CBofIUCTB ra3oB, XHUJAKOCTEH H l;BéleI:IX TEl Ha
OCHOBE TIOJIOKEHUH MOJICKYISIPHOKHHETHYECKON TEOPHH

6.4 CMauuBaHue U KanWUISIPHbIE SIBJICHUS

6.5 TerutoBoE paciMpeHne U C)KaThue

6.6 Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO
JIBMOKEHUS YaCTHI]

6.7 Buayrpennsis  sueprus. CrocoObl HW3MEHEHUsS] BHYTPEHHEH
SHEPTUU: TeIUIoNepeaada U COBEPIICHUE PabOThHI

6.8 Buner  Temomepemadu:  TETUIOMPOBOJHOCTh,  KOHBEKIIHS,
U3ITyYCHHE

6.9 KonunuecTBo TemmoTel. Y neabHas TEMIOEMKOCTE BEIECTBA

6.10 TeriooOMeH M TEIIOBOE paBHOBECHE. YPaBHEHUE TEIJIOBOTO
OanaHca

6.11 [lnaBneHre W OTBEpJACBAaHWE KPHUCTAUIMYSCKUX BEIIECTR.
VnenpHasg TE10Ta INIABICHUS
[TapooOpazoBanne u koHmeHcanus. Vcnapenme. Kumenwue.

6.12 VY nenbHas TeII0Ta mapooOpa3oBaHUsL. 3aBUCUMOCTH
TEMITepaTyphbl KUTICHHS OT aTMOC(HEPHOTO TaBJICHHS

6.13 Brnaxxaocth Bo3myxa

6.14 DHeprus TOTUIMBA. Y IeIbHAs TEIJI0TAa CTOPAHUS
[Tpuntuner pabotel TemioBeix napurareneid KIIJ TermoBoro

6.15 nBurateis. TeruioBble JBUTATEIM M 3alllUTa OKPYKAIOIICH
cpebl

6.16 3aKOH COXpaHEHHWS W TMPEBpaIeHUs HHEPrud B TEIUIOBBIX
npolieccax
[IpakTrueckue paboOTHI:
OnpITel 10 OOHAPYKEHUIO JCHCTBUS CHUJI  MOJICKYJISIPHOTO
MPUTSKEHUS.
OMNBITHI TI0 BBIPAITUBAHUIO KPUCTALJIOB MOBAPEHHOW COJIM WJTH
caxapa.
OnbITel 1O  HAOJMIOJICHUIO TEIJIOBOTO PACIIMPCHUSI Ta30B,
JKUJKOCTEH U TBEPABIX TEIL.
Omnpenenenue JaBieHUs BO3/lyXa B OajlIoHE MIMPHIIA.

6.17 OnBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTD JABJICHHUS BO3IyXa OT

ero o0bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka rumnoTe3sl TMHEWHON 3aBHCUMOCTH JUTMHBI CTOJIOHKA
KUAKOCTU B TEPMOMETPUUYECKON TPYOKE OT TEMIEPaTyphl.
Habmionenne wu3MeHeHHMs BHYTPEHHEW OJHEpPrHUM Tela B
pe3ynbpTaTe Teraonepeaayu U paboThl BHEITHUX CHUIL.
HccnenoBanue sBiAeHHUs TEIJIOOOMEHAa TIPH  CMEUIUBAHUU
XOJIOTHOW U TOPSIYEN BOJBI.

OnpeneneHre KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJION MpHU
TEIIO0OMEHE C HArPEeThIM METAJUTMYECKUM ITUIHHAPOM.




Ornpezenenue yaelbHOM TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue npoiiecca ucnapeHusl.
Omnpenenenre OTHOCUTENIBHOM BIaKHOCTU BO3/IyXa.
Onpenenenre yaenbHON TEIUIOTHI NIJIaBJICHUS JbJA.

dusnueckue SBICHUS B MpUupoJac: NOBCPXHOCTHOC HATAKCHUC U
KalmuJJIAPpHBIC SABJICHHUA B IPUPOAC, KPUCTAJIBI B HPHUPOAC,

6.18 uznyyenue ConHLa, 3aMep3aHue BOJOEMOB, MOPCKUE OpuU3bI;
00pa3oBaHuE pOChl, TYMaHa, UHEs, CHETa.
TexHnueckue YCTpOWCTBA:! KaluJuIspbl, IIPUMEPBHI
UCIIOJIb30BAaHUSl KPUCTAJUIOB, KUJKOCTHBIA TEPMOMETp, JaTUUK
6.19 TEMIIEpaTypbl,  TEPMOC, CHUCTEMa  OTOIUICHHUS  JIOMOB,

TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOWHa, JBUTaTElb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpuzanys Tel. J[Ba posa aIeKTpHUUeCKUX 3apsioB
B3aumoneiictBue 3apshkeHHBIX Telnl. 3akoH KynoHa (3aBUCMMOCTD

7.2 CHJIbI B3aMMOJICUCTBHUS 3aPsDKEHHBIX TEJT OT BEJTMUMHBI 3apsiIoB U
paccTOSIHUSI MEXK1Y TeJIaMH)
OnekTpuyeckoe mnose. Hanpsok€HHOCTh ANEKTPUYECKOTO TOJIS.

7.3 [lpuHnun  cymepno3uuuy — JJIEKTPUYECKHX  mosied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn AIEKTPUUECKUX 3aps0B. DneMeHTapHBII

7.4 anekTpuueckuii  3apsn.  Crpoenue artoma. I[IpoBomHUKH U
JTUDIIEKTPUKU

7.5 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa

76 DJIEKTPUYECKHUI TOK. Y CIIOBHS CYIIECTBOBAHHUS AJIEKTPUUECKOTO
TOoKa. VICTOUHMKY MOCTOSIHHOTO TOKa

77 JleficTBUSL  DIEKTPUUECKOTO TOKa (TEIIOBOE, XHMHUYECKOE,

' MarHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U Tazax

7.8 DnekTpuyeckas uenb. Cuiia Toka. IIEKTPUIECKOE HAPSIKEHUE

79 CompoTuBjieHre MPOBOAHHMKA. YJEIbHOE  COMPOTUBJICHHE
BElIeCTBa

7.10 3akoH OMa Juisl y4acTKa Lenu

7.11 [TocnenoBarenpHOE U MapaUIETFHOE COEIMHEHUE MPOBOTHUKOB

712 PaGota ¥ MOIIHOCTH 3JEKTPUUECKOTO ToKa. 3akoH Jlxoyms —
Jlenma

713 DNeKTpUUECKre LENu U NOTPEOUTENH IJIEKTPUUECKOI SHEPTUH B
obiTy. KopoTkoe 3aMbikaHue

714 [locrossHuble  MarHuTbl.  B3auMopeiicTBME  MOCTOSIHHBIX
MarHuTOB

715 MarnuTtHoe nosje. MaruutHoe nosie 3eMiid U €ro 3HaueHHe JUIst
JKU3HU Ha 3emMiie

716 OneiT Opcrena. MarHuTHOe TOJi€  DJIEKTPUYECKOrO  TOKa.
[IpuMeHeHue 3IeKTPOMarHUTOB B TEXHUKE

717 JleficTBue MAarHUTHOTO TMOJS Ha TMPOBOAHUK C TOKOM.

3HeKTpOIlBI/IFaTCJ'IL IIOCTOSAHHOI'O TOKa. Hcnons3oBaHue




IEKTPOJBUraTeIe B TEXHUYECKMX YCTPOMCTBaXx U Ha
TPaHCIOPTE

7.18

Onpitel  @apajnes. SIBneHUE 3IEKTPOMArHUTHOM MHIYKILIHH.
[IpaBuiio Jlenna

7.19

OnekrporeHeparop. CrnocoObl  TMOJydEHHUS  DIIEKTPUYCCKOU
SHEPTrUH. DJIEKTPOCTAHIIMM HAa BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPTUU

7.20

[IpakTnueckue pabOThI:

OneITH IO HAOTIOACHUIO JIEKTPHU3AIUU TS HHIYKIUCH U TPU
COTIPUKOCHOBEHUH.

HccnenoBanue neicTBUS JIEKTPUUYECKOTO MOJISI HA TPOBOJHUKHI
U JIUDJIEKTPUKH.

CoOopka u mpoBepka padOThl IEKTPUUECKON IIEMHU MMOCTOSTHHOTO
TOKA.

N3mepenue u peryamupoBaHue CUJIbI TOKA.

N3mepenue u peryampoBaHue HAMIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHUJIBI  TOKa, WAYIIETO 4Yepe3
pe3uCTOp, OT COMPOTHBIICHUS PE3UCTOpPAa W HAMPSDKCHHUS Ha
pesucrope.

ONbITEL, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTH AJIEKTPUUECKOTO
CONPOTUBIICHUSI TPOBOJHHUKA OT €ro JUIMHBI, TUTOMIAIH
MONIEPEYHOI0 CEYEHUS U MaTepHuaa.

[IpoBepka MpaBuIa CIIOKEHUS HanpspKeHU U npu
MIOCJIEIOBATEILHOM COEAMHEHUM ABYX pe3uctopoB. IIposepka
npaBuja Uil CWIbl TOKa MPU NapAJIEIbHOM COEIUHEHUU
pesuctopoB. OrmpeneneHne padOThl SIEKTPUUYECKOrO TOKa,
uaymero — depe3  pesucrop.  OmpeneneHne  MOIIHOCTH
JJEKTPUYECKOTO  TOKA,  BBIACISIEMOM  HAa  pPE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH  CWIIBL  TOKA, HIYHIEr0 4Yepes
JaMIOYKy, OT HamnpsbkeHuss Ha Hed. Omnpenenenne KII/]
HarpeBaTens. lccnenoBaHwe MarHMTHOIO — B3aUMOJICUCTBHS
NOCTOSIHHBIX ~ MarHuToB.  M3ydeHWe  MAarHuTHOrO  MOJs
MOCTOSIHHBIX MarHWTOB MPU UX OOBEAMHEHUU U DPa3/CICHHH.
HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO
cTpesiky. ONbITbl, JAEMOHCTPUPYIOLIHWE 3aBUCHUMOCTb CHJIbI
B3aUMOJCHCTBUS KATYIIKH C TOKOM W MarHuUTa OT CHUJIbI TOKAa U
HaIlpaBJI€HUs TOKA B Karylke. M3yueHue neicTBUSI MarHUTHOTO
NOJIsl Ha MPOBOJHHUK C TOKOM. KOHCTpyupoBaHUE U HU3y4EHHUE
paboThI 3IIEKTPOJIBUTATES. H3mepenue KITA
3JEKTPOJIBUTATENbHON YCTaHOBKU. OMNBITBI MO HMCCIEIOBAHUIO
SIBJICHUS ~ JJIEKTPOMArHUTHOM  MHIYKUUHU:  HUCCIEJOBaHUE
M3MEHEHUI 3HAUYEHHUsI U HAIIPABJICHUs] HUHIYKIIMOHHOTO TOKa

7.21

dusznyeckue SBJICHUS B npupoae: JJICKTPUUCCKHUE ABJICHUSA B
aTMOC(I)Cpe, QJICKTPUYCCTBO JKHBBIX OPraHuU3MOB, MArHUTHOC
ITOJIC 3eMJ'II/I, z[peﬁ(p MOJIFOCOB, POJIb MArHMTHOIO MOJA JJIS
JKHM3HH Ha 3CMJ'IC, MOJIIPHOC CUAHUC

71.22

Texauueckue YCTpOﬁCTBaZ 9JICKTPOCKOII, aMIIepMETp,
BOJIbTMCTD, peocTar, CUETUYHK BHCKTpH‘ICCKOf/'I SHEPTHUH,
OJICKTPOOCBCTHUTCIILHBIC HpI/I60pLI, HarpeBaTCJIbHbBIC




AIIEKTPOTIPUOOPHI (TIPUMEPHI), NEKTPUICCKUE TPEAOXPAHUTEIH,
AJIEKTPOMArHUT,  3JEKTPOJIBUTaTellb  IMOCTOSIHHOTO  TOKa,
IrE€HEpaTop NOCTOSIHHOTO TOKA

9 KITIACC
Kon Kon
pasn )@Y [IpoBepsieMbIe FIEMEHTHI COACPIKAHUS
clia CHTa
MEXAHUWYECKHUE ABJIEHU A
8.1 Mexanudeckoe ABuxkeHne. MartepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTEIHHOCTh MEXaHUYECKOTO JIBHKCHUS
8.3 PaBHOMEpHOE MPSIMOJIMHEHHOE ABIKCHHE
8.4 HepaBHomepHOoe mnpsimonmHeiiHOe nBMkeHue. CpemHssi U MrHOBEHHas
CKOPOCTBH TeJla MPH HEPABHOMEPHOM JIBHIKECHHUN
8.5 Yckopenne. PaBHOyCKOpEHHOE NPSAMOJIMHENHOE IBH)KEHUE
8.6 CoboaHoe nmanenue. OnplTel [ anuies
PaBHomepHOe gBmkeHue 10 OKpyxHOcTH. Ilepmon wm  dacrora
8.7 oOpamienus. JluneitHas u yrioBas ckopocTH. LleHTpocTpemuTenbHOE
YCKOpEHHNE
8.8 [1epsb1ii 3akoH HproTOHA
8.9 Brtopoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIMT CyNIEpIIO3UITUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cuja TPEHHs CKOJILKEHUS, CHJla TPEHHs IOKOs, ApYyrue
3 BUJIbl TPEHUS
814 Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUs. Y CKOpPEHHE CBOOOJHOTO
1a/IeHUs
815 IBmwxenue nuaner Bokpyr CousHua. [lepBas kocmMuueckass CKOpPOCTb.
HeBecoMocTb U neperpysku
8.16 PaBHOBecue maTepuanbHOM TOYKH. AOCOTIOTHO TBEPIOE TEJIO
8.17 PaBHOBecue TBEPAOro Tena ¢ 3aKpeIriEHHOW OChblO BpailleHus. MoOMeHT
cuiibl. LleHTp TshxecTn
8.18 Nwmnynsc Tena. 3menenue ummnynbca. IMIynsc cHItbl
8.19 3aKOH COXpaHEHHs UMITyJIbCa
8.20 PeakTuBHOE ABMKEHUE
8.21 Mexanunueckasi paboTa U MOLTHOCTb
8.22 PaboTa cui TsKecTu, ynpyrocty, Tperusi. CBs3b SHEpruu U paboTh
8.23 [ToTeHanbpHas SHEPrys TeJa, MOJAHATOrO HaJ/l HOBEPXHOCThIO 3eMIIH
8.24 [ToTeHnManpHas SHEPIUs CKATON NPYKHUHBI
8.25 Kunernueckas sneprusi. Teopema o KHHETHUECKOM SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON PHEPIUH
8.97 [IpakTuyeckue paboOThI:
Omnpenenenue cpefHedl CKOPOCTU CKOJBKEHHUs OpycKa WIIM JIBHXKCHHS




HiapyKa 1o HakJIOHHOW IulocKocTHU. OmnpeneneHne yCKOpPEeHUs Tea Mpu
PaBHOYCKOPEHHOM JBM)KEHUHU 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKCHUH 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka THUMNOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIKEHHU 0€3
HAYaJbHOM CKOPOCTH IyTH OTHOCSTCS KakK psAJ HEYETHBIX YMCEN, TO
COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHMSI CKOJIBXKEHUS OT CHJIbI
HOpMaibHOro  JaBieHus. OmnpexneneHue  koddduuueHta  TpeHUs
ckosbkeHus. OnpeneneHue KECTKOCTU NPy uHbl. Onpenenenrne padoThl
CWJIBI TPEHUS NPU PAaBHOMEPHOM JBHMKEHHM Tejla IO TOPU30HTAIbHOMI
noBepxHocTu. OrmpeneneHne padbOThl CHUJIBl YIPYrOCTH MPU HOIbEME
rpy3a C UCIOJIb30BAaHUEM HEIOABHKHOTO U MOABHKHOTO OJIOKOB

8.8 ®u3nyecKue ABJICHUS B PUPOJIE: NPUIUBbI U OTJIMBBIL, IBH)KCHUE IUIAHET
' CoHeuHOM cUCTEMBl, PEAKTUBHOE ABMKEHUE )KUBBIX OPTaHU3MOB

8.29 TexHnueckre ycTporucTBa: CIUAOMETP, JATUYUKH MOJIOKEHUS, PACCTOSIHUS
1 YCKOPEHMS, PAKETHI

MEXAHUYECKHNE KOJIEBAHNA 11 BOJIHBI

KonebarenpHoe nBmxkeHne. OCHOBHBIE XapaKTEPHUCTHKUA KOJECOaHWI:

9.1 MEepUO/I, YaCTOTa, aMIIUTYAA

92 MareMaTtnueckuii 1 IPYXUHHBIA MasTHUKH. [IpeBpalenre sHeprun npu
KoJie0aTeIbHOM JBUKEHUU

9.3 3aryxatoniue Kojebanus. BernyxaeHHbie koyebanus. Pesonanc

Mexanndeckue BoiHBI. CBOWCTBA MEXaHUUYECKUX BOJH. [IpomonbHble U
9.4 MoTepevYHbIe BOJHBL JlTMHA BOJIHBI M CKOPOCTh €€ pacmpoCTpaHEHUSI.
MexaHu4ecKre BOJTHBI B TBEPIOM TeJIe, CEHCMHUUECKHUE BOJTHBI

9.5 3ByK. [']poMKOCTH M BbICOTA 3ByKa. OTpa’KeHHE 3ByKa
9.6 Nudpa3Byk u ynbTpasByk
9 [IpakTnueckue pabOTHI:
Onpenenenve 4YacToThl M IEpHOJa KoJeOaHU MaTeMaTUYECKOTro
MasiTHUKA.
Omnpenenenre 4acToThl U Meproia KojaeOaHu Npy>KUHHOTO MasTHUKA
9.7 HccnenoBanue 3aBUCUMOCTH TIEpUOa KOJIEOaHHM MOBEIIEHHOTO K HUTH
rpy3a oT JIHHBI HUTU. MccnenoBanue 3aBUCHMOCTH Tiepuoa KoieOaHui
OPYKHHHOTO MasTHHKa OT Macchl Tpy3a. I[IpoBepka HE3aBUCHMOCTH
nepuoja KojiebaHuii rpy3a, MOJBEUICHHOTO K HHUTH, OT MAacChl rpy3a u
XKECTKOCTH MPYKUHBI. I3MepeHne ycKopeHusi CBOOOHOTO MaIeHUs
98 duznyeckue ABNCHMA B IPUPOJIC: BOCIPHATHE 3BYKOB KHBOTHBIMI,
3eMJIETPsICEHUE, CEHCMUUYECKHE BOJIHBIL, IlyHAMH, X0
99 TexHuueckre ycTpoicTBa: 3X0JIOT, UCIOJIb30BAaHUE YIbTPa3ByKa B OBITY
U TEXHUKE
DJIEKTPOMATHUTHOE T1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
10.1 DJEeKTPOMAarHUTHOE TMoJie. DJEKTpOMarHUTHble BOJHBL — CBolicTBa
10 ANEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 37€KTpPOMarHUTHBIX BOJIH
103 OnekrpoMarHuTHas npupoaa cBeta. CkopocTh cBera. BosHOBBIE

CBOICTBA CBETa




[IpakTudeckue pabOTHI:
10.4 N3yueHne CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOWIBHOTO
tenedoHa
10.5 dwusnyueckue SBICHHUS B MPHpPOJE: OMOJIOTHYECKOe JCHCTBHE BUIAMMOTO,
yIbTPa(hHOIETOBOTO U PEHTT€HOBCKOTO H3ITy4YSHHUN
106 TGXHI/I‘-IUGCKI/IG YCTPOMCTBA: UCTIOIB30BAHUE AIIEKTPOMArHUTHBIX BOJH JJIS
COTOBOH CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas monens cBera. MIcTOUHMKY cBETa
11.2 [IpssMOIMHENHOE PACIIPOCTPAHEHHUE CBETA
11.3 OTtpaxenue cera. [1nockoe 3epkano. 3aKoH OTpaKEHHS CBETa
114 [Ipenomnenne cBera. 3akoH mpenoMieHUs cBera. [losHoe BHyTpeHHEe
OTpaKEHHE CBETa
11.5 JIunza. Xop yden B JIMH3€
11.6 OnTnueckas cucrema doToanmnapara, MUKpOCKOIa U TeJIeCKoIa
11.7 ['11a3 xak onTuyeckas cucrema. ban3opykocTh U JaIbHO30PKOCTh
118 Paznoxxenne Oemoro cmera B crekTtp. Omnbitel Hptorona. Croxenue
CIIEKTPAJIbHBIX IBETOB. Jucmepcust cBeta
[IpakTuueckue paboTHI:
HccnenoBanue 3aBUCHMOCTH yria OTpPakKeHHs CBETOBOTO Jiyda OT yIija
11 nacHu.
N3ydeHne xapakTepuCcTUK H300pakeHUs ITpeIMeTa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yIila MPEIOMIICHUS] CBETOBOTO JIyda OT yria
11.9 MaJIeHHs Ha TPAHULIE «BO3JIYyX — CTEKIION.
[Tonyuenue n300paxkeHuit ¢ MOMOIIbIO COOMpPArOIIEH JTHH3BI.
Onpenenenre GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI coOUparoiei
JIH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.
OnpIThl IO BOCHPUATHIO LIBETA MPEIMETOB MPU UX HAONIOIEHUU depes
I[BETOBBIE (DUIIHTPHI
Oduznyeckue sBieHus B npupoje: 3atmenus Connna u JlyHsl, 1Bera Tel,
11.10 ONTHUYECKUE SBJCHHS B arMocdepe (1BeT HeOa, pedpakius, pamgyra,
MUPaXK)
1111 Texnuyeckue ycTpolcTBa: OYKH, MEPUCKOIN, ¢oToamnmapar, ONTHYECKHE
CBETOBO/IBI
KBAHTOBEBGIE SIBJIEHU S
12.1 OmnsiThl Pezepdopaa u mranerapuast Moaens atoMa. Monens aroma bopa
122 Ucnyckanne wu mornomieHne cBeta aromMoM. KBauTel. JIuHeiuaTwie
CHEKTPbI
12.3 PagunoaktuBHOCTh. Anb(a, OeTa- 1 raMMa-u3ITydeHHs
12 12.4 Crpoenue atomHoro sifpa. HykionHas MoJiesib aToMHOTO siipa. M30ToIbl
12.5 PannoakTtuBHbIe ipeBparienus. [lepron nomypacnana aTOMHBIX siaep
12.6 SlnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsJ0BOI0 M MACCOBOTO YHCET
12.7 DHeprus CBS3U aTOMHBIX siiep. CBsI3b MacChl M SHEPTUU
12.8 Peakiuu cuntesa u aenenus saep. Mcrounnku sHeprun CoJiHia U 3B€371
12.9 SnepHasi oHepreTuka. JlelicTBUE PaJUOAKTHBHBIX M3IYYEHHI Ha KUBBIC




OPraHu3Mbl

12.10

[IpakTnyeckue pabOTHI:

HaGumto/ieHne CIUTONIHBIX U IMHEHYAThIX CIICKTPOB U3TyYCHUSI.
HccnenoBanue TPEKOB: M3MEPEHUE DHEPrHHM YACTUIBI 10 TOPMO3HOMY
nyTtH (1o goTorpadusim).

W3mepenne panoakTUBHOTO (oHa

12.11

dwusnyueckue SIBICHHUS B MPHUPOJE: €CTECTBEHHBIH paJMOaKTHBHBIN (OH,
KOCMMYECKHE JIY4H, PAAMOAKTUBHOE U3IIy4E€HHE IIPUPOJIHBIX MUHEPAJIOB,
JENCTBHE PAJMOAKTUBHBIX U3Iy4YEeHUN HA OpPraHu3M 4eJI0BEKa

12.12

TexHuuecKkre yCTpOWCTBA: CIIEKTPOCKOI, WHAMBUAYAIbHBIM JO3UMETP,
Kamepa Bunbscona

IMPOBEPSEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IMPOTPAMMBI OCHOBHOI'O OBIIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJbTaTaM
NMPOBEPsIEMOro 0a30BOr0 YPpOBHSI OCBOEHHSI OCHOBHOI1 00pa30oBaTeIbHOM
TpeGoBaHUS NMPOrpamMMbl OCHOBHOI'0 00111ero oopazoBanus Ha ocHoBe PI'OC

[Tonnmanne poau GU3MKK B HAYYHOM KapTUHE MUPAa;
c(hOpMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M M TIO3HABAEMOCTH SIBIIEHUH MPUPOJIbI, O POJIU SKCIIEPUMEHTA
B (u3mkKe, 0 cHUCTeMOOOpa3ywie poau (UMK B pPa3BUTHH
€CTECTBEHHbIX HAyK, TEXHUKH W TEXHOJOTHUH, 00 HBOJIIOLUU
(u3MyuecKuX 3HAHUI U UX POJIH B LIEJIOCTHOM €CTeCTBEHHOHAYUYHOMH
KapTHHE MHpa, O BKJIAJle POCCUUCKUX U 3apYOC)KHBIX YUEHBIX-
¢Gu3MKOB B pa3BUTHE  HAayKu, OOBSCHEHHE  IPOILIECCOB
OKPY’KaIOILIEr0 MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTUH

3HaHUg O BUJAX MaTepuu (BEIIECTBO M TOJE), O IBIKCHUH Kak
crocobe CyIIecTBOBaHUS MaTepuH, 00 aTOMHO-MOJEKYISIPHOM
TEOPUU CTPOCHHUS BEIIECTBA, O (PU3UYECKON CYIIHOCTH SIBICHHIA
npuposbl  (MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3inuyaTh SBICHUS IO OMHCAHHUIO HX
XapaKTEepPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX
JTaHHOe (QU3MYecKoe SBIICHUE; YMEHUE Paclo3HaBaTh MPOSBICHUE
U3YYEHHBIX (PU3NYECKUX SIBJICHUI B OKPYXAIOLIEM MUPE, BBLACTSS
WX CYIIECTBEHHBIE CBONCTBA (MIPU3HAKHU)

Bnanenne ocHOBaMH HOHSATHHHOTIO armapara 1 CUMMBOJIMYECKOTO
SA3bIKa (1)H31/IKI/I 1 UCIIOJIB30BAHUC UX IJIA PCILICHUS y‘le6HLIX 3aaay,;
YMCHHEC XapaKTCPU30BATb CBOMCTBA TCII, q)HSI/I‘leCKI/Ie SABJICHUA U
IMPOLECCChl, HCIOJIb3Ys (I)YHI[aMeHTaJ'IBHBIe U OMIIMPUYCCKHUC
3aKOHBI

YMeHHue OIMCHIBATh HN3YUYCHHELIC CBOICTBA TE€l H (pI/I3I/IquKI/IC
SABJICHHUSA, UCTIOJIb3Ys (I)I/I3I/I‘ICCKI/IC BCJIIMYHHBI




Bnanenne ocHOBaMHM METOJOB HAy4YHOTO IO3HAHUSA C YYETOM
coOmroneHuss  mpaBui  O€30MacHOTO  TpyAa:  HaOIIOACHUE
(U3NYECKUX SBICHHIA:

YMEHHE  CaMOCTOSTEIBHO  COOMpaTh  AKCHEPUMEHTAIBHYIO
YCTAaHOBKY M3 JaHHOTO Habopa o0OpymOoBaHHS MO WHCTPYKIIWH,
ONKCHIBATh XOJ OINbITa H 3alUChIBaTh €ro  pe3yJbTaThl,
(hopMyIIMpOBaTh BHIBOIBI;

IPOBEJICHUE TMPSIMBIX M KOCBCHHBIX HW3MEPEHUN (U3MYECKUX
BEJIMYMH: YMEHHE IUIAHUPOBATh M3MEPEHHs, CaMOCTOSTEIHHO
coOHMpaTh 3KCICPUMEHTAIBHYIO YCTAHOBKY TI0 HHCTPYKIIUH,
BBIYUCIISITh 3HAYCHHE BEJIMYMHBI M aHATU3UPOBATH IMOJYYCHHBIC
pe3ynbTaThl € Y4ETOM 3aJaHHOW NOTPEIIHOCTH PEe3yJabTaTOB
U3MEpPEHUN;

MPOBEJCHNE HECIIOKHBIX OKCIEPUMEHTAIBHBIX HCCIIeIOBAHUN;
CaMOCTOSITEIBHO COOMpATh DSKCIEPUMEHTAIBHYIO YCTaHOBKY H
NPOBOJMUTh  HCCIEAOBAHUE TI0 HMHCTPYKIUH, MPEACTABIATH
MOJIyYEHHBIC 3aBUCUMOCTH (DU3UYECKUX BEUYMH B BUJIE TAOJHUI[ U
rpaMKoOB, YYUTBIBATH IOTPEIIHOCTH, JeaTh BBIBOJBI IO
pe3yabpTaTaM HCCIeTOBaHHS

[lonumanue XapakTepHbIX CBOWCTB  (U3NYECKHX  MOJelei
(mMaTtepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, MOJENU
CTPOEHHS ra30B, JKUIAKOCTEH U TBEPIBIX T, IUNIAHETApHAs MOJEIb
aToMa, HyKJIOHHAs MOJIeJIb ATOMHOTIO 57ipa) U YMEHHUE NPUMEHATh
WX 7151 OOBSICHEHUST (PU3UIECKUX MPOIIECCOB

YMmenue 00bACHATh (PU3NYECKUE MPOLIECCHl M CBOMCTBA TEN, B TOM
Yylhclie U B KOHTEKCTE CUTyalluid MNPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISATh MPUUYUHHO-CIIEJACTBEHHBIE
CBSI3M U CTPOUTH OOBSICHEHHE C OMOPON Ha M3ydeHHbIE CBOWCTBA
(busznueckux sBICHUM, (PU3UYECKUE 3aKOHBI, 3aKOHOMEPHOCTH H
MOJIeTTN

YMenue pemarh pacu€THbie 3amaun (Ha 0a3e 2 — 3 ypaBHEHHH),
UCTIOJIB3YSl 3aKOHBI W (DOPMYIIBI, CBSI3BIBAIOIINE (PHU3UICCKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBATh KPATKOE YCIOBHE 3ajayH,
BBISIBJIATh HEJIOCTAIOIINE JaHHBIC, BBIOMPATh 3aKOHBI U (DOPMYIIBI,
HEOOXoMUMBIC Ui €€ pEIICHUs, KCIOJIb30BaTh CIPABOYHbBIE
JIAHHBIC, TPOBOJUTH PACYEThl U OICHUBATh PEATUCTHYHOCTH
NOJY4YeHHOTO  3HAUCHHWS  (PU3MUECKOW  BEIHYUHBI, yMCHHE
OTPENeNATh Pa3MEPHOCTh (DU3UYECKON BEIMYWHBI, IMOJYYCHHOUH
IIPU PEUICHUU 3a/1a41

YMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHX
YCTpOﬁCTB, B TOM YHCJIE€ OBITOBBIX HpI/I60pOB, " MMPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX ITPOLECCCOB M0 UX OIMMCAHUTIO, UCIIOJIB3YS 3HAHUSA
0 CBOMCTBax (I)I/I3I/I‘ICCKI/IX SIBIICHUH U HCO6XO,Z[I/IMLIG (1)H3I/II-ICCKI/IC
3aKOHOMCPHOCTH

10

YMeHue MCnoab30BaTh 3HAHUSA O (I)I/I3I/I"ICCKI/IX SABJICHHUAX B
MOBCEIHEBHOM KM3HU I obecrieueHnsT OE30ITACHOCTH npu
OGp&H.ICHI/II/I C OBITOBBIMH HpI/I60paMI/I )51 TCXHUYCCKHUMHU
YCTpOﬁCTBaMH, COXpaHCHHUA 30pOBbA H COGJ’IIO)ICHI/IH HOpM
OKOJIOTHYCCKOI'O IIOBCIACHUSA B Oprncaromeﬁ cpcac; NMOHMMAHUC




HEOO0XOAUMOCTH MPUMEHEHHS! JOCTIKEHUH (DU3UKU U TEXHOJIOTUN
JUIsl PAlIMOHAJIBHOTO IIPUPOJOIIOIIb30BAHNUS

11

OneIT TIOHMCKa, TIPeoOpa3oBaHUs W MpeAcTaBiIcHUS HH(OpMauu
(U3HYECKOTO COACpIKAHMSI C HCIOJIb30BAaHUEM HH()OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOT U, YMEHUE OIICHHUBATH
JIOCTOBEPHOCTH MOJTy4CHHOW MH(POPMAITUN HA OCHOBE UMEIOIITUXCS
3HAHWA W JOTOJIHUTEIBHBIX MCTOYHHKOB, YMEHHE HCITOJIb30BaTh
OpU  BBHIMOJTHCHHHM Yy4eOHBIX 3aMaHUNA  HAYYHO-TIOMYJISPHYIO
JTUTEpaTypy (PU3NYECKOTO COACPIKAHHS, CIIPABOYHBIC MATECPHAIIBI,
pecypcbl  cetn UWHTepHeT; BiajeHue 0a30BBIMH  HaBBIKAMHU
npeobpazoBaHusi MHPOPMALIUM U3 OJIHON 3HAKOBOW CHCTEMBI B
JIPYTYIO; YMEHHE CO3/1aBaTh COOCTBCHHBIC MHCHMEHHBIEC M YCTHBIC
co00IIIeHrs Ha OCHOBE MH(POPMAIIMK U3 HECKOJIbKUX UCTOUHUKOB

HEPEYEHD 2JIEMEHTOB COAEP XAHUSA, IPOBEPAEMbIX HA

OI'D 11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHMS
1 MEXAHUYECKHUE SABJIEHU A
11 Mexanndeckoe paBmxkeHune. MarepuanbHas Touka. (Cucrema OTCUéTa.
' OTHOCUTENHHOCTH JIBHKCHUS
12 PaBHOMepHOE M HepaBHOMepHOE ABMKeHUE. CpemHsiss ckopocTh. Dopmyna
) JUTSL BBIYUCIICHUS CPEHEe ckopocTu: V = S/t
PaBHOMEpHOE TPAMOJIMHEWHOE IBWXEHHE. 3aBUCUMOCTh KOOPAMHATHI TeEja
OT BPEMEHM B CIIy4ae paBHOMEPHOTO MPSMOJIMHENHOTO JIBU)KECHMUS:
13|  M)=Xo+ud
I'paduku 3aBUCHMOCTH OT BpeMEHH Ui MPOEKIHH CKOPOCTH, MPOEKIIHH
NepeMeNeHus, MMyTH, KOOPAMHAThl MPU PABHOMEPHOM MPSIMOJUHEHHOM
JBUKEHUU
3aBUCUMOCTb KOOPAMHATHI TeJla OT BPEMEHU B CIy4ae PAaBHOYCKOPEHHOIO
HIPSIMOJIMHENHOTO JIBUKECHHUS:
EQ
Sy(f) =V, *+a* =
F
@opmynbl Uil TPOEKIUU NEPEMEIIECHUS, MPOEKIIUH CKOPOCTU U MPOEKINU
YCKOPEHUS IPU PABHOYCKOPEHHOM MPAMOJUHENHOM JIBUKEHUU:
;2
1.4 Sy (?‘) =Upx 'F_H"IT ' E 3
U.\'('f] =Upy T4, L,
a.(f)=caost,
Ulr‘ - l""1.'1" :2{":{51
I'padmiku 3aBUCHUMOCTH OT BPEMEHHU JUIsI TIPOEKIMHU YCKOPEHHS, MPOEKITUU
CKOPOCTH, TPOEKIUH MEepEeMENIEHUs], KOOPAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJTMHENHOM JIBHXKEHHUU
1.5 CBobOonHoe maneHue. @opmyIibl, ONMKCHIBAIOIINE CBOOOJHOE MaJIeHUE Tela




10 BEPTUKAIU (JBIKEHUE TeJla BHU3 WIHM BBEPX OTHOCUTEIHHO IMOBEPXHOCTH
3emin). I'paduky 3aBUCHMOCTH OT BpPEMEHHM sl NMPOEKLUUH YCKOPEHUS,
MPOEKIUH CKOPOCTH M KOOPAMHATHI MPU CBOOOJHOM TAJCHUM Teja IO
BEPTUKAIH

CKopoCTh paBHOMEPHOIO JBIKEHHUSI Tela MO OKpyKHOCTH. HampaBneHue
CKOpOCTH.

@opmyna g BBIYMCIECHHSI CKOPOCTH 4Yepe3 Paanuyc OKPYKHOCTH M IEPHUOJ
oOpareHus:

b= iMR
T
entpocTpemutenbHoe yckopenue. HampaBieHue HEHTPOCTPEMUTEITHHOTO
1.6 yckopeHusi. @opmyiia it BEIYUCICHUS YCKOPCHHS
2
b
WR
dopmyria, CBSI3BIBAIOIIAS IEPHO]T M YACTOTY OOpaICHHUS
v = 1
T
Macca. [InotHocTh BemecTBa. @opmyra sl BBIYUCIECHHS TIJIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas puzndeckas BennuuHa. CI0KeHHue Chl
1.9 SBnenune nnepyu. [leppriii 3akon HetoToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBlieHHOCTh BEKTOPa YCKOPEHUS TeJla U BEKTOpa CHUJIbI,
JEUCTBYIOIIEH HA TEJIO
Bzaumopericteue Ten. Tpernit 3akon HeroToHa:
1.11 F. . —_F
2=l T T H 12
Tpenue nokost U TpeHue ckoibxkeHus. Popmysa A BBIYUCICHUS MOJIYIS
112 CHWJIBI TPEHUS CKOJIbXKEHUSI:
F_=u-N
mp—H
Hedopmanus Tena. Ymopyrue u Heynpyrue nedopmanuu. 3aKOH YIPYyrou
113 nepopmarnuu (3akoH ['yka):
F=k-Al
BcemupHoe Tarotenue. 3akoH BCEMUPHOTO TSATOTEHUS:
my -1,
F=G-—L1 _2
R
1.14

Cuna TSKEeCTH. YCKOpeHI/IC CBOGOIIHOFO InHaacHus.

qDOpMYJ'Ia JJ11 BBIYUCJIICHUA CUJIBI TAXKCCTU BOIH3H IMOBCPXHOCTHU Semnu: F =
mg.

I[BI/I)KGHI/IC IUIAaHET BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHYCCKAs CKOPOCTh.




HesecomocTs 1 nieperpysku

Nmnynbe Tena — BekTopHas pu3nyeckasi BeTUUMHA.

1.15 p=mi
Nmnynec cucremsl Ten. U3smenenne umnynbsca. UMnynbc cuiibl
3aK0H COXpaHEHUsI UMITYJIbCA JJIsl 3aMKHYTOU CUCTEMBI TEI:
1.16 D=+ Uy =const
PeaktuBHOE NBHKEHUE
Mexanudeckasi pabota. @opmysa 7151 BEIYUCICHUS paOOThI CHJIBI:
A=Fsoosu
1.17 MexaHudecKkasi MOIIHOCTH:
A
N==
I
Kunerndeckas n moteHmanpHas sHeprus. Gopmyria ajisi BEIYUCICHHS
KUHETHUYECKON SHEPTUU:
Hﬂ.‘)z
E . =——
1.18 2 .
Teopema o kuHETHUECKOU dSHEPTUH. DOpPMYITa NI BEIYUCICHHS
MMOTEHIMAJIbHON SHEPI UM TeJIa, OJIHITOrO
Hag 3eMuéit:
E,=mgh
MexaHundeckasi SHEprHusi:
E=E;.+E p
1.19 .
3aKOH COXpaHEHMsI MexaHu4ecKkoil sHepruu. ®opmyna A 3akoHa
COXpaHEHHUS MEXaHUYECKOM HEepPTrur B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpanieHue MEXaHMYECKOM SHEPrUU PU HAJTUYUK CHJIbI TPEHHUSL.
[IpocThie MeXaHU3MBL. «30J0TOE IPABUIIO» MEXAHUKHU.
Poruar. Moment cuibt: M - F.
VYcnoBue paBHOBeCHs pbluara:
M +M, +..=0
1.20 1 2
[ToaBwxHbIM 1 HenoABWKHBINA 010ku. KII/ mpocThix MexaHHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiienue TBEpIOTO TEINA.
dopmyna sl BBIYUCICHUS IaBJICHUS TBEPAOTO Tena:
_F
1.21 P=73-

HaBnenue raza. ATMocgepHoe JaBlieHHe.
I'mppocraTtuyeckoe qaBiIeHNE BHYTPH KUJKOCTH.
dopmyna Julsl BBIYUCICHUS JABJICHUS BHYTPU KHUJIKOCTH:




p=pgh+p_,

1.22

3axoH [lackans. I'mapaBandeckuil npecc

1.23

3akon Apxumena. Dopmyna Jyisi ONpEACNICHUs] BBITAJKUBAIONIEH CHIIBI,
JEHUCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B KUIKOCTh WM Ta3:

Ycnopue nnaBanus Tena. [lnaBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexanudeckue KkoJsieOaHUs. AMIUIMTY/AA, TEPUOJ U YacToTa KOJICOAHU.
®dopmyra, CBI3BIBAIOIIAS YACTOTY U MEPUOI KOJIeOaHUH:

1.25

MareMaTtnueckuii U NPYKUHHBIA MasTHUKH. [IpeBpaimieHune sHepruu Inpu
K0JIe0aTeIbHOM JBUKEHUU

1.26

3aryxatomue kojebanus. BernykaeHubie koebanus. Peonanc

1.27

Mexanndueckue BOJIHEL HpO}IOJ'IBHBIe " IMONICPEYHBIC BOJIHEI. HJ'II/IHa BOJIHBI N
CKOPOCTh PACHpPOCTPAHCHHUS BOJIHBIL:

L=v-T

1.28

3ByK. [’ poMKOCTB U BhICOTa 3ByKa. OTpakeHUE 3ByKOBOM BOJIHBI HA TPaHUIIC
IBYX cpell. Hdpa3Byk U yabTpa3ByK

1.29

Ilpakmuueckue pabomol

N3mepenne cpeaHel MIOTHOCTH BEHIECTBA; apXUMEIOBOM CHJIBI; KECTKOCTH
MPYKUHBL; KOAPGUIIUESHTA TPEHUSI CKOJIBKEHUS; paOOTHI CUITBI TPCHHUS, CHUIIBI
YOPYTOCTH; CPETHEH CKOPOCTU IBIKCHHS OpyCKa MO HAKJIOHHOW TUIOCKOCTH;
YCKOpEeHHsI OpycKa NMpu ABMKECHUHW IO HAKIOHHOW IUIOCKOCTH; YacTOTHI U
nepuoja KoJiebaHWH MaTeMaTHYeCKOro MasTHUKA, YacTOThI M TIEpHOJa
KOJIeOaHW TPYKWHHOTO MAasTHHKA; MOMEHTa CHJIbI, JCHCTBYIOIIETO Ha
phiyar; pabOThl CHJIBI YIOPYTOCTH TP TMOABEME Tpy3a C IOMOIIBIO
HEIMOJBUKHOTO OJI0Ka; pabOThl CHJIBI YIPYTOCTH TNPU MOABEME Tpy3a C
IIOMOIILLIO TTOJBMYKHOIO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXUMEIOBOW CHIIBI OT 00bEMA MOTPYKEHHOM
YacTH Teja U OT IUIOTHOCTH >KMIKOCTH; HE3aBHCHMOCTH BBITAJIKUBAIOLIEH
CWJIBI OT MAacChl TE€Ja; CHJIbl TPEHHUS CKOJBKEHHS OT CHJIBI HOPMaJbHOTO
JABJICHUS M OT pOJa MOBEPXHOCTH; CHJIBI YINPYroCTH, BO3HUKAIOIIECH B
Opy)XHHE, OT CTeNeHU AePopMalliil MPYKHUHbI; YCKOPEHHs Opycka OT yria
HaKJIOHA HamNpaBJSIIONIEH; mepuoda (YacTOThI) KoJeOaHWW HUTSHOTO
MasiTHUKa OT JUIMHBI HUTH; TIepHoja KojeOaHUN MPYKMHHOTO MasTHHKA OT
Macchl Tpy3a U JKECTKOCTH NPYKUHBI; HCCIEIOBAHME HE3aBUCUMOCTH
nepuoja KojeOaHUl HUTSHOTO MasTHHKa OT Macchl rpys3a. l[IpoBepka
YCIIOBHSI PABHOBECHS pblyara

1.30

Qusuueckue s6NeHUs 6 npupode: TPUMEPHl JBUXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMM B JXMBOM M HEXUBOM NPUPOJE, NEHCTBUE CHIIBI TPEHHUS B
NpUPOJE U TEXHHUKE, MPWIMBBI U OTJIMBBI, JABWXKeHHE MuaHeT CoJHeuHOU
CHUCTEMBI, PEAaKTHBHOE [BM)KEHHME JXUBBIX OpraHHU3MOB, pblYaru B TeEIE
YeJioBeKa, BIUSHIE aTMOC(EPHOTO JaBICHNUS Ha )KMBOM OpraHu3M, IJIaBaHHUe
pbIO, BOCHpHUSTHE 3BYKOB JKHBOTHBIMH, 3E€MJIETpSICEHUE, CEHCMHMUYECKHE




BOJIHBI, IYHaAMH, 5XO

Texnuueckue ycmpoiicm@a.‘ CIIMAOMCTP, AATYUKHU ITOJIOKCHUSA, PACCTOAHUA U
YCKOPCHUSA, AWUHAMOMCTP, HNOAIIMIIHUKH, PAKCTBI, pbIYar, HOI[BPI)KHBIﬁ u
HGHOI[BH)KHLIﬁ 6JIOKI/I, HAaKJIOHHAs IMJIOCKOCTb, MPOCTHIC MCXaHHU3MbI B 6I)ITy,

1.31 N .
COOOIIAOIINECS COCY/IBI, YCTPOUCTBO BOJOIIPOBOIA, THIPABIHMUECKUH TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp, XOJIOT,
UCIIOJIb30BAaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBLIE SIBJIEHU A
OCHOBHBIC TIOJIOKEHUS MOJICKYJIIPHO-KHHETHYECKONH TEOPUU CTPOCHHUS

2.1 BemecTBa. Mojenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOTO COCTOSHUMN
BemecTBa. Kpucrammmdeckue u aMmopdHbIe Tena

29 JlBmkenne wdactuil BemecTtBa. CBs3b CKOPOCTH JBWKCHHSI YacTHI[ C

’ Temneparypoil. bpoynoBckoe aBrxenue, nuddysus

2.3 CMaumnBaHue M KanWUISIPHbIE SIBICHUS

2.4 TerutoBoe pacimpeHue u CxKaTHe

2.5 TennoBoe paBHOBeCHE

26 BryTpennss sHeprus. Paborta m Termionepenaya Kak CIOCOOBI M3MEHEHHS

) BHYTPEHHEHN SHEPTUU

2.7 Butel Terionepenaur: TEIIONPOBOIHOCTD, KOHBEKITUS, U3TYICHHE
HarpeBanme w oxmaxknaeHue Tel. KomWdecTBO TEIDIOTHL Y AelmbHas
TENJI0EMKOCTh:

2.8

O=cml(t,~t)
3aK0H COXpaHEHUs YHEPTUH B TEIUIOBBHIX Iporieccax. YPaBHEHHE TETUIOBOTO
29 Oaianca:
O +0, +..=0
Hcnapenue u koHueHcanus. M3MeHeHHe BHYTpPEHHEH SHEPTrUHM B IMPOIECCE
210 UCTIapeHus1 M KOHJeHcanuu. KwumeHwe >KUIKOCTH. YJienbHas TerioTa
' napoo6OpasoBanus: L = Q/m

2.11 BraxxHocth Bo3myxa
[InaBnenue u xpucrtajumszanus. l3MeHeHue BHYTpEHHEH »SHEPruu MpHU
IJIABJICHUYU M KPUCTAUIM3AIUK. Y IeJIbHAs TEIIOTa IUIaBJICHHUS

2.12 Q

m
213 BHyTpeHHsiss dSHeprusi CropaHus TOIUIMBA. YJelbHas TEIUIoTa CropaHus
' torummBa: g = Q/m

2.14 [Tpunnune! padote! TemnoBbix aurareneil. KI1J[ trerioBoro npurartens
Ipaxmuuecxue pabomoi
N3mepenne  ynenpbHOM — TEMNIOEMKOCTH — METAJUIMYECKOTO  IMIMHJPA;
KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHON TeMmmepaTypbl

2.15 (uKCHpOBaHHOW Macchl, B KOTOPYIO ONYIIEH HAarpeThlii IMIUHAD;

KOJIMYCCTBA TCIUIOTBI, OTAAHHOT'O HAarpCThbIM HUIMHAPOM, MOCJC OIYCKaHHA
€ro B BOAYy KOMHATHOM TEMIICPATYPhI; OTHOCHUTENIBHOM BIIAXKHOCTU BO311yXa,
ynenLHoﬁ TCIIJIOTHI IJIaBJICHUS JbJa. HccnenoBanue HN3MCHCHHUA




TEMIIepaTyphbl BOJIBI MPH PA3IUYHBIX YCIOBHUSAX; SIBICHUS TEIJIOOOMEHa HpHU
CMELIMBAHUM XOJIOJHOW U ropsiue BOJBI; IpoLecca UCIIapEHUs

Dusuneckue  sA6NEHUS 6 npupode.‘ MOBCPXHOCTHOC HaTsOKCHUC u
KalmWJUIIPHBIC SABJICHUSA B IPUPOAC, KPUCTAJUIbI B HNPHUPOAC, H3ITYUCHUC

2.16 Connima, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 0Opa3oBaHHE POCHI,
TymaHa, HHes, CHeTa
Texnuueckue  ycmpoticmea:  KalWUISIpbl, TPUMEPbl  HMCIOJIb30BAHUS

217 KPUCTAJIJIOB, JKUJIKOCTHBIA TEPMOMETp, IaT4YUK TEMIIepPaTyphbl, TEpMOC,
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETPHI, TICHXPOMETp, TMapoBas TypOHWHA,
JIBUTATETh BHYTPEHHETO CTOPaHUS

3 DJIEKTPOMATHUTHBLIE SIBJIEHU A

3.1 DnekTpusalus Ten. /[Ba Buma dIeKTpUIeCKUX 3apsiioB

3.2 B3aunmoelictBue 3apspkeHHBIX Tell. 3akoH Kymona

3.3 3aKOH COXpaHCHHS JICKTPUUECKOTO 3apsiia

34 Onekrpuyeckoe mnone. Hanpsok€HHOCTH snexkTpuyeckoro mois. [lpuHiun
CYTIEPITO3HITUH DJIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

35 Hocurenu snextpudeckux 3apsaoB. JlelWCTBUE SIEKTPUUYECKOTO TIOJS Ha
AJIEKTpUIECKHe 3apsibl. [[pOBOTHUKY U JTUIICKTPUKH
[ToctostHHBIN 35eKTpUYeckuil TOK. JleHcTBUS anekTpuyeckoro Toka. Cuna

3.6 Toka. Hampsbxenue.
I =qg/t,U=A/q

37 DNEKTPUUYECKOE COMPOTUBIICHHE. Y ACTBbHOE IEKTPUUECKOE COITPOTUBIICHHE:
R = pl/S

38 3akon Oma s ygacTtka saekTpudeckoi memu: | = U/R
[TocnenoBarensHOE COEIMHEHNE TPOBOIHUKOB:
I, =1, U=U,+U,: R=R +R,

3.9 [TapannensHoe coeMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUSA:

U =U;I=I+1; Rz%.

CMenianHble COeTMHEHUS IPOBOTHUKOB

310 PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenua:

3.11 0= Iz ‘R-t

312 OmnpiT QpSTena. MarautHoe ToJie MPSMOTO MPOBOJHHMKA C TOKOM. JIMHUU
MarHUTHOW MHAYKIIUU

313 MarautHoe T0Jie TOCTOSIHHOTO MarHuTa. B3auMojeicTBHe TOCTOSHHBIX
MarHuToB

3.14 JleificTBME MarHUTHOT'O NOJIsL HA IPOBOJIHUK C TOKOM

3.15 OnbiTel @apages. SBnenue anekTpoMariuTHol nHaAykuuu. [Ipasumno Jlenna

316 Ipaxmuueckue pabomoi

I/I3MepeHI/Ie QJICKTPUYICCKOT'O COIMMPOTHUBJICHUA  PE3UCTOPA; MOIITHOCTHU




AJIEKTPUUYECKOTO TOKA; pabOTHI 3JEKTPUIECKOTO TOKA.

HccnemoBanue 3aBHCHUMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B TIPOBOJHUKE
(pe3ucTopbl, JIaMIIOYKa), OT HaNpsDKEHUST HAa KOHIAX IPOBOJIHUKA;
3aBUCHUMOCTHU COIIPOTUBJICHHUA OT JIMHBI IIPOBOJHHUKA, IUIOIIAANW Cro
IMOMNEPCUYHOTr0 CCUCHUA U YACIIbHOI'O COITPOTUBJICHUS.

[IpoBepka IpaBUJIa JinE DJIEKTPUYECKOIO HaIPsHKEHUA npu
MOCIICZIOBATEIIbHOM ~ COCJIMHEHWW MPOBOJHHUKOB, TIpaBWia JUIS  CHIIBI
MEKTPUYECKOTO TOKAa TIPU IMAPALICIBHOM COCIWHEHUU TPOBOJIHHUKOB
(pe3ucTophl U JIAMITIOYKA)

Qusuueckue s61eHUs 6 npupode. SIEKTPUYECKHE SIBICHHUS B aTtMmocdepe,

3.17 JJIEKTPUYECTBO JKMBBIX OpPraHU3MOB, MAarHUTHOE ToJie 3eMild, Jpeud
TTOJTFOCOB, POJIH MArHUTHOTO TIOJIS TS )KM3HU HA 3eMJle, TIOJISIPHOE CHSTHHE
Texnuueckue ycmpouicmea: SIEKTPOCKOI, aMIIEPMETpP, BOJBTMETp, pPeoCTar,
CUCTYMK DJICKTPUYCCKOW DHEPTHH, JJICKTPOOCBETUTEIbHBIC MPHOOPHI,

3.18 HarpeBaTeIbHbIE AIEKTPONIPUOOPHI (TpuMepsI), 3JIEKTPUYECKUE
MPEIOXPAHUTEIH, DIIEKTPOMATHUT, 3JICKTPOJBUTATEh TOCTOSHHOTO TOKa,
TeHEepaTOp MOCTOSTHHOTO TOKA

3.19 DNeKTpOMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlygeBast moJsienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cBeta. [Imockoe 3epkano

3.22 [Tpenomiienne cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 Jlucniepcust cBera

3.04 JIunza. Xox nydeit B inH3e. POKYCHOE pacCTOSHUE JMH3bI. ONTHYeCcKas cuia
muasel: D = 1/F

3.25 I'ma3 xak ontuueckas cuctema. ONTHYECKUE TPUOOPHI
Ilpakmuueckue pabomol
N3mepenune onTuYecKoi CHIIBI COOMPAFOIICH JTUH3BI; (OKYCHOTO PACCTOSHUS
cobmparomeid JuH3BI (MO0 CBOWCTBY paBEHCTBA pa3MEpPOB IMpeaMeTa |
M300paKEeHHMS, KOT/1a TIPEIMET PACIIOJIOKEH B IBOWHOM (hOKYCe), TOKa3aTess

3.26 MIPEJIOMJICHUS CTEKJIA.

HccnenoBanne CBOWCTBA HW300paKEHUs, IOJIYYCHHOTO C  IOMOIIBIO
coOmparoIei JIMH3bI;, U3MEHEHHUS (POKYCHOTO PacCTOSHUS JIBYX CIIOYKEHHBIX
JIMH3; 3aBUCUMOCTH YTJa MPEIOMJICHHsI CBETOBOIO JIyda OT Yrjia MaJeHus Ha
I'PaHHULIE «BO3JIyX — CTEKIIO)

3.07 Qusuueckue senenus 6 npupode: 3atmenus ConnHua u JIyHbI, 1BeTa Tell,
onTHYeCcKue sBJIeHHS B atMocdepe (1iBeT Heba, pedpakiius, pagyra, MUPax)

308 Texuuueckue ycmpoiicmea: OYKH, TEPUCKOI, (oToammapaT, ONTUYECKUE
CBETOBOJIBI

4 KBAHTOBBIE SABJIEHU A

41 PagnoaktuBHOCTh. Anb(a-, Oera-, ramma-uznydeHus. Peaknuu anbda-u
Oera-pacrnana

492 OmnwiTel Pesepdopaa mo paccesHuto anbda-uactuil. [lmaHetapHas Mojenb
aToMa

4.3 CocraB aTOMHOTO sifipa. M30TOMbI

4.4 [Tepron nomypacmajga aTOMHBIX AP

4.5 SnepHble peakiyu. 3aKOHBI COXpPaHEHUs 3apSJ0BOT0 U MAaCCOBOTO YHCET




Qusuueckue s61eHUs 6 Npupode: ECTECTBEHHBI paJMOaKTHUBHBIN (oH,

4.6 KOCMHMYECKUE JIy4d, DPAJMOAKTUBHOE H3IIydEHUE IPUPOJHBIX MHUHEPAIIOB,
JEHUCTBHE PAJMOAKTUBHBIX U3Iy4YCeHUN HA OpPraHu3M 4YeJI0BEKa
47 Texnuueckue ycmpoucmea: CHEKTPOCKOI, WHIUBUAYAIbHBIA JIO3UMETD,

kKamepa BuiibcoHa, siyiepHasi sHEpreTuka

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET




