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PABOYAA ITPOT'PAMMA

no ¢pusuke
YposeHb 00pa3oBanus (Kiacc): ocHoBHOe obee (7-9 knacc)
KoanuectBo yacoB 238 vacoB: 7 kiacc — 68 yacoB (2 yaca B Hee0), 8 kinacc — 68
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IIporpamma paszpabotana B coorBeTrcTBUU PI'OC OOO (mpuka3 MHHHCTEPCTBA
obpasoBanusa u_ Hayku Poccuiickori ®Penepamun ot 17.12.2010 roma Ne 1897, B
pegakuuu npukasza MuaoOpuayku Poccum ot 11.12.2020 toma Ne 712 «O06
YIBEPKACHUN _eaepalbHOIO TOCYAAapCTBEHHOIO 00pa30oBaTEILHOIO CTaHaapTa
OCHOBHOT'O 00II1er0 00pa3oBaHHus

B_coorBeTcTBHH ¢ DPOII OO0 (mpukaz Mwunnpocseniennss Poccun ot 18.05.2023
rojyia Ne 370)

c_vyueroM YMK aBTOpHI: M.M.Ileppmmkuna, A.M.MBanoB. dusmka. 7 Kiacc
HUznarenbctBO: «lIpocBemieHue, 2023 r.; A.B.lleppimkud. Pwusmka. 8 KIIL
UsnarensctBo: Jpoda, 2016 r.; A.B.Ilepoimknd, E.M.I'yrHuk. ®Pusuka. 9xiI.
HsznarensctBo: Ipoda, 2017 1.
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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHON HpPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HayYHOW TI'PAMOTHOCTH OOYYalOUIUMXCsl M OpPraHM3alui0 HU3yYEHUs
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEp)KaHHS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

Oduzrka SBISETCS  CHUCTEMOOOPA3yIOIUM JUIsl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTpOHOMHEH H (PU3HUECKOMN
reorpagued, BHOCUT BKJAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosnee sICHble 00pasibl MPUMEHEHHS Hay4dHOro MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CJIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W HCIOJIb30BAaTh  HAay4dHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I11€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTHE HMX HHTCIUICKTYaJIBHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaAMCHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaJbHEHIIEMy OOYYCHHIO B ’TOM HaIpaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIONATh MPHUPOIHBIC SBICHUS U BHITIOIHITH OTIBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOYast MHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSIX (PU3UKHU, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbId YpPOBEHb) HA YPOBHE OCHOBHOTO OOIIEro

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTENb JIeJaeT BbIOOP MPOBEICHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBU)KEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpepneneHue pa3MepoOB MajbIX TE.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHUSI 0 CTPOCHHMH BellleCcTBA.

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

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MIPUTSHKEHNE U OTTATIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IPU HEPABHOMEPHOM IBMXKEHUM. Pacu€r mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
W3MEHEHUSI CKOPOCTHM JBMXKEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BellecTna.
Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTByromas cuil. Cuila TpeHUs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HaOnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOJCHCTBUU TEI.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpPeHEN CKOPOCTU CKOJBXEHHSI OpycKa WM IIapuKa IO
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa CONPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJEHUSI Taza OT 00bEma, Temmeparyphl. llepemaua naBneHus
TBEPABIMU TEJIAMH, XKUAKOCTIMHU W raszamu. 3akoH Ilackang. [IHeBmaTmueckue

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

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3ayuiHON oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleiicTBHE KUIKOCTH ¥ ra3a Ha MOTPYXEHHOE B HUX Tell0. BriTankuBaromias

(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnaBanue.
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.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI 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 TeJla B BOJIE OT 00bEMa MOTPYyKEHHOU B
YKUJIKOCTb YaCTH Tela.

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

[IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIIECH  CHUJIBI,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KonctpyupoBanne apeoMeTpa WIM  KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaGora u MomHOCTh. JHEpPrus.

Mexanunueckasi pabota. MOIIHOCTb.

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



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPBIX TEI HAa OCHOBE IOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BrHyTpeHHssi sHeprus. CnocoObl W3MEHEHHUS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBeCHE. YpaBHeHHE TeryioBoro Oamanca. I[lnaBmenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJI0OTa CrOpaHusl.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

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

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €To
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIJIOTIepeIaun U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apspKeHHBIX  Tenl. 3akoH KynoHa (3aBUCUMOCTh  CHIIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUN 3apsii.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJId U €ro 3Ha4€HUE MJis )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe Tojie€  JJIEKTpUUecKoro Toka. IlpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAST UHTYKITUA.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKHn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBre NMoCTOSTHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABIeHUS 3JIEKTPOMArHUTHOW UHIYKLIHH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

UccnenoBanne [E€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, WIAYIIETO YE€pE3 pE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

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

[IpoBepka TmpaBWIa CIOXKEHHS HANPSDHKCHUM TP IOCIEI0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIEIbHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



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 U3yd4eHue padoThl JIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

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

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiHOe nBrkeHue. CBoOOgHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsoiii 3akoH Hptotona. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

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

PaBHOBecue matepranibHOM TOYkH. AOcComOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHHUE.

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

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla 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 KECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
0 TOPU30HTAIIEHON TTOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexannyeckue Kojie0aHUs U BOJHBI.

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

3aryxatomme — kosneOaHud.  BolHyxneHHole — koneOanus.  Pe3zoHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE 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 3aBUCUMOCTH TepHuoja KOJeOaHUN 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, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh  TMEpUoAa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BOdHBL.  CBOMCTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue ceta. 3atMeHusi Connna u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKpOCKONAa M Tejieckoma. ['7a3 kak onruueckas cuctema. bIu3opykocTh U
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxxeHUM B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.
10. Monens ri1a3a.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.
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Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJia
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. llonmyueHune N300paKeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TTO PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

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

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-uznydenus. CTpoeHue aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. Mzorombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros nmonypacmnaaa aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsi3M aTOMHBIX sjep. CBsi3b Macchl W dHepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. CnekTtp Bomopoja.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrUM YacTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYITH TIPEIHA3HAYEH JIJISi CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (QM3HKH, a TAKXKEe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JESTETHPHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUSI, TPUMEHSSA [OJYYCHHbIC 3HAHWs, pelarh 3aJadyd, B TOM YUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacrno3HaBaTh U HAYYHO OOBICHATH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HamM0OJIe€ Ba)KHBIX JOCTHIKEHUM COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

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

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT copMHUpOBaHbI CIECAYIONINE JTUYHOCTHBIC PE3yJIbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U OTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMCHEHHEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HaHUE BAXXHOCTH MOPAIBHO--3TUYECKUX MPUHIIUIIOB B JESITEIbHOCTH
YYEHOT0;

3) 3cTeTHYeCKOro BOCIIUTAHUS:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSA TEXHOJIOTHUM, BAXKHEUIIEH COCTaBIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHE IIEHHOCTH 0e30macHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OmMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOPEeCcChii, CBI3aHHBIX C (PUUKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMS Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3a1ad B
o0slacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCHEACTBUH JJIs1 OKPYXKAIOUIEH CPEbI;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed HX
pelieHus;

e 8) amanTanum K M3MEHSIOUMIUMCH YCJOBUSAAM COLMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJCUCTBUU MPHU BHINIOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3MYECKONM HAMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUAM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHHE Ne(DUITUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 00JaCTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UZUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3AUMOCBSI3U IMPUPOIBI, OOIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBJISITh M XapaKTEpPHU30BaTh CYIIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJIAacCU(UKAIMU, OCHOBAHUS JJIs
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
BBISIBJISITh NPUYMHHO--CJIEICTBEHHBIE CBS3U NPU H3YYEHUU (U3HUECKUX
SBJICHUW U TMPOLIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TYKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3HUeCcKUX BETUYMH;

CaMOCTOSATETILHO BBIOMpPATh CHOCOO penieHus y4eOHOW (uU3HUEcKO
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
HOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTABJICHHOMY ITUIaHY OIBIT, HECJIOKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POpMyNIHpOBaTH 0000IIEHNS U BBIBOJIBI 1O pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METObI, HHCTPYMEHTBI M 3aIpOChl IIPHU ITOUCKE U
orOope MH(pOPMAIMM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4m;

aHAJM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSTCJILHO  BBIOMPATh ONTHUMAJIbHYIO (OpPMY IIPEICTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M KX KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHAHOM U
UHAUBUAYAJTbHON pabOThl MpU pPEHIeHUHd KOHKPETHOW (U3MUECKOM
npo0JIeMBbl;

OPUHUMATh LI COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOT O pe3yJbTaTa 1o
CBOEMY HAINpPABICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

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

PeryasiTuBHbIC YHHUBepPCAJIbHbIE y4eOHbIE NeHCTBU A

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NIECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TPYION);

CaMOCTOSTEIILHO COCTABJIATH AITOPUTM PElIeHUs GU3MUECKON 3aa9u WU
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJIbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBaHWA WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;



MPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelIeHNH GU3NUECKUX 3a7a4 WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIoro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus: B 7 Kjaacce npeMEeTHbIE Pe3ylbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOe [IBIXKCHHE (PaBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuJa, nedopmanus (ympyrasi, IJIacTU4ecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YACTUIl BEIECTBA,
PaBHOMEPHOE  JBHXCHHE, HEPABHOMEPHOE  JIBMIKCHUE, HWHEPUUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHUs, TMepefaya JaBji€HUsS TBEPJABIMU TEJaMH, >KUJIKOCTAMHU W
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpeBpalleHUs
MEXaHMYECKOW PHEPruu) MO OMHCAHUIO MX XapaKTePHBIX CBOMCTB U Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3UYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHUN;
OIMKCHIBATh M3yUYEHHBIEC CBOMCTBA TeN M (U3MUYECKUE SIBJICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CUJA YIIPYTOCTH, CUJIA TSKECTHU, BEC
Tela, cuila TpPeHWs, HaaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKas padoTa, MOUTHOCTh, TJIEYO CHUIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEpPrus), MpU OMNHCAHUU MPaBUIBHO
TPaKTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUsI W CAWHHIBI (U3UYCCKUX BEIWYMH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKU U3YyUYCHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIUYUUH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOJB3Ys TpaBUiia CIOKEHHsI Cuil (BAOJb OJHOW TpsiMoi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKON
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

O0OBSICHATH (DU3UYECKUE SIBJICHUS, MPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTYyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7adyd B 1—2 JEHCTBUS, HCMOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlau 3aMKUChIBATh KPATKOE YCIOBHE, MOACTABIATh (hU3NUECKUE
BEJTUYUHBI B (OPMYJIBI U TPOBOJUTH PACUEThl, HAXOJIWTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
Opennosoxenue  (TUIoTe3y),  pazauyaTb U HUHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIe
IIPENONIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIOJHATh TMPSIMbIE W3MEPEHHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
uGpoBBIX TPHOOPOB, 3aMUCHIBATH TOKa3aHUS MTPHOOPOB € Y4ETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEpPHO JBWXKYILETOCS Tela OT BPEMEHHU JBUKEHMS Tella, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tell
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TE€Jl, CUIIbI
YIPYTOCTH OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIOMIEH CHUIIBI OT 00BbEMa
NOTpyKEHHOM YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJNO, YCIOBUI
MJIaBaHUS TEJ, YCIOBUH paBHOBECHs pbhlyara W OJOKOB), Y4acCTBOBATh B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEIUYUH B BHUIE
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

IIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3MyXa, BBITAIKWBAIOMIAS  CHWJA, JICHCTBYIOIIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAP(DHIIMEHT TOJIC3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TNPEMIOKCHHOW WMHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKH 0€30MaCHOCTH TIPH padoTe C J1abopaTOpPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepu30BaTh NPHHIMIBI  JEHCTBUS HM3YyYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJOMPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOHMCTBaX (U3MYECKUX SBICHUN U HEOOXOMUMBbIC (PH3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3WYSCKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUYCCKUMHU YCTPOHCTBAMHU, COXpPAHEHHUS 3JIOPOBbS W COOJIOJCHHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpAasi SBISAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPH BBHITOTHEHUHN YYEOHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTepPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



quciae MyOJaMYHO JAeNlaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MPU 3TOM TIPAMOTHO HCIOJIb30BATh
M3YYEHHBIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALUEH;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpyMNIE B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJadyaMi,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble Tena, HACBHIIEHHBIH W HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3JlyXa, TeMmIepaTypa, BHYTPECHHSS DHEpPrus, TEIJIOBOM JBUTraTelb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUYMBAHUE, KANIMJUISIPHBIE SIBICHUS, UCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3anus (OTBEpAEeBaHUE), KUIICHHE,
TEeIIonepeaayda (TeTI0MpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YEeHHE),
ANEKTpU3AlUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJECHCTBUE MAarHUTOB, JEHCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXalollleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHbIE SIBJIEHUA B MPHUPOJE,
KpUCTajUlbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SBJIICHUS B aTMocepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jped( MOII0COB, POJb MArHUTHOTO MOJS ISl KU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU STOM MEPEBOJIUTh MPAKTHUECKYIO 33/1auy B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUM;

OTHCHIBATh M3yUYEHHBIC CBOMCTBA Tel M (DU3MUECKHUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrUsi, KOJIUYECTBO
TEIJIOThI, yJelbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TeIUIoTa



IUIaBJICHMS, yJeJdbHAas TEIJIOTa NapooOpa3OBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JEHCTBUSA TEIJIOBOM
MAIlIMHbI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IIPOBOJHUKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIeCTBAa, pabora W  MOIIHOCTb
ANEKTPUYECKOrO0  TOKAa), NpHU ONHUCAHUM NPABWIBHO  TPAKTOBATH
(U3MYECKHI CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(¢u3MUeCcKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(Gu3MUecKyl0 BENMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30oBaTh CBOMCTBA Tes, (U3MYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJOKEHUS MOJIEKYJSIPHO--KUHETHUECKON TEOpUU
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa 1Sl ydacTKa UEH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DOHEPruUM, IpU HOTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
PUYHUHHO-CIIEJICTBEHHBIE CBA3HU, CTPOUTh OOBSCHEHUE U3 1—2 JTOTrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayd B 2—3 JEHCTBHS, WCIOJB3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYIIBI,
HEOoOXOMMMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
HOJyYeHHOE 3HaUeHHE (PU3NUECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOpPbIE MOXXHO pEIIUTh IMpPU MOMOIIH
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAaHMUS, J€JaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
¢du3ruecKnX CBOMCTB Tel (KamMJUTSIPHBIC SBICHUS, 3aBUCUMOCTD JABJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOromarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alns TEI M B3aHUMOJCHCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSTHHBIX MAarHUTOB,



BU3yaJIU3allisl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOMICTBAa 3JIEKTPOMArHura,
CBOICTBa 3JEKTPOJABHUraTeisi IOCTOSSHHOTO TOKa): (OPMYIHpPOBATH
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOIbI;
BBIMOJHATh  MpsIMble  M3MEPEHUsT  TEeMIIepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3[yXa, CHJIbl TOKAa, HANPSDKEHHUS C HCIOIb30BAHHEM
aHAJOTOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUH C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Apyrod ¢  HCHOJB30BAHMEM MpPSIMBIX  HM3MEpEeHUuM  (3aBUCUMOCTD
CONMPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAH TOMNEPEUHOrO
CEYEHHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BELIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIBHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
POBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY U
BBIMIOJHATh M3MEPEHUs, CIeNys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNMUYUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE MPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys MPEIJIOKEHHOW WHCTPYKIIUH, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPH paboTe ¢ 1ab0paTOpHbIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB € ONOpPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJITMETP, CUYETUYMK DSJIEKTPUUYECKON SHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHkl, HAarpeBaTeNbHbBIE HIIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIOJB3Yysl 3HAHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIBHBIE
npuOOpel MO CXeMaM H© CXEMAaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TMIPOMETpP, ABUIATE]b BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX



[EeNneil ¢ MoCIe0BaTENbHBIM U MapallJIeIbHBIM COCTMHEHUEM DIIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAUYCHUS HIIEMEHTOB YJIEKTPHUECKUX IIETICH;
MPUBOIUTH  TpUMEpHl  (HAXOauTh  WH(OOpPMAIMI0O O  MPUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU I oOecrieueHrs 0€30MMacHOCTH TPH OOpalleHHU ¢ prudopamMu U
TEXHHYECKUMHU YCTPOMCTBAMHU, COXpPAHEHUS 3I0POBbSI W COOJIIOICHHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEeH cpesie;

OCYIICCTBIISITh TOUCK HMHpOpManuu (U3HYECKOTO COJCpKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBUICNATh HMH(OpMAIioo, KOTOpas
SIBJIICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh NP BBITOJTHCHUHM YYCOHBIX 3a/IaHW HAYYHO--TIOMYJISPHYIO
aMTepaTypy  (PU3MYECKOTO  COJCp)KaHUs, CIPABOYHBIC MaTepPHAIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TMPEACTABIATH PE3YyIbTaThl
NPOCKTHOW WIJIM HCCIIEIOBATEILCKON NEATETHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh WM3yYEHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

IpYA BBHITIOJHEHUH YYEOHBIX MPOEKTOB W UCCICNOBaHHMN (DHU3MUECKHX
IPOIIECCOB pacIpenessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBHH C
MIOCTaBJICHHBIMU 3aJ[a4aMH, CIICTUTH 32 BBHITTOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJCeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIIA] B
JESATENLHOCTD TPYIIIBI, BEICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xonIy oOyuenus B 9 Kiaacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXAaHMYECKOTO NBIKECHHS, Aedopmarius
(ympyrasi, IJIacTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECUE, MEXAHUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIBTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
[IKajia JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1aJIbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI M TIOTJIOMICHUS, ab(a-, 0eTa- U raMMa-u3IydcHus,
W30TOIIbI, Si/IEpHAsi SHEPIeTHKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPAMOJIMHENHOE ABUKEHUE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHUE, KOoJeOaTelIbHOE JIBH)KEHHUE (3aTyXarouue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE pacipoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHas! PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTrO CHEKTpa
U3TyYEHHs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUE SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MpPHUPOJE, OMOJIOTMYECKOE NEeWCTBHE BHUIAMMOIO,
yIabTPaUONIETOBOIO M PEHTICHOBCKOTO M3JIy4YeHUM, €CTeCTBEHHbBIN
pasivoaKTUBHBIM (DOH, KOCMHMUYECKHE JIy4YHd, PaAHMOAaKTHUBHOE H3JIy4YCHHE
IPUPOJHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (DU3MUECKUX
SIBJICHUI;

OIKCHIBaTh MU3yYEHHbIE CBOICTBA Tel U (U3NUYECKHUE SIBICHMSI, UCIIOJIb3Ys
¢usnyeckue BeIMYMHBI (CpeAHssi WU MTHOBEHHAsh CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCeHMs, BEC Teja, HUMIYJIbC Tella, HMITYJIbC CHIIbI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTECHIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
HeproJ U 4acToTa KoneOaHuil, JIIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUS CPElbl), IPU ONHUCAHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKHI CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HaUYEHUSI M EIUHUIBl (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C IPYTMMH BEIMYUHAMH,
CTPOUTH I'pahMKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAaHEHWs! 3HEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,



NPUHLUI CYNEPHO3UINH CHJI, TNPUHIUI OTHOCHTEIbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOTO U MaCCOBOTO YHCEI
IpU SAEPHBIX pPEaKIHsIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISTH
NPUYNHHO--CIICACTBEHHBIE  CBSI3U, CTPOWTH OOBsICHEHHWE u3 2-3
JOTHYECKUX IIaroB C OMOpOW Ha 2—3 HM3y4YeHHBIX CBOMCTBA (PH3MUECKHUX
SIBIICHUH, PU3NIECKIX 3aKOHOB TN 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3anayd  (omuparouMecs Ha cucteMy U3 2—-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M ()OPMYIIBI, CBSI3BIBAIOIINE (HU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJOBHS 3a/ladyll 3alHChIBaTh KpPATKOE
YCITIOBHE, BBHISBISITH HEJOCTAIONIUE WU M30BITOYHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE JIJISl PEUICHHsI, IPOBOANTH PACUEThI U
OLICHWBATh PEATUCTHYHOCTh TIOJYYECHHOTO 3HAYeHUs (u3mdeckoi
BCJIUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIU
¢u3MUeCcKrX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEISATH
poBepsieMOe TPENIONIOKEHUE, OIIEHUBAaTh MPABUIBHOCTh TOPSIKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tenl (M3ydeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUS] DHEPTuH, 3aBUCUMOCTh TMepuoja KoieOaHWi MPYKUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIbIX KOJICOAHMM, PSIMOJIIMHEHHOE PacIpOCTpaHEHUE CBETA,
pa3ioxeHue Oeloro cBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie W CBOWCTB H300pakeHHs NIpeaMeTa B coOuparomiei
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CHEKTPOB HU3ITYUCHUS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0oOpyZOBaHUs, ONWUCHIBATH XOJl OMbITAa W  €ro  Pe3yJbTaThl,
(dbopMynHpOBaTH BHIBOBL

IPOBOJIUTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX M3MEPEHHH, ompeaensis
CpeqHee 3HAYeHHE U3MepseMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cCrHOcCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

NPOBOJUTH HCCJIENOBAHUE 3aBHCUMOCTEH (U3WYECKUX BEIMYUH C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH (3aBUCHUMOCTh MYTH OT BPEMEHH



IIpU PAaBHOYCKOPEHHOM JIBIXKCHHU 0€3 HadallbHOM CKOPOCTH, IMepuoja
KOJICOaHMI MaTeMaTHYeCKOTO0 MasTHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpaKeHUsi CBETa OT yrja MajJeHUs U yIjia MpeIOMJICHHs] OT yria
MajieHus1): TIUIAaHUPOBAaTh MCCIIEIOBAHUE, CAMOCTOSITEILHO COOUpaTh
YCTaHOBKY, (HKCHPOBAaTh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYecCKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM HCCIIeI0BaHus;

IPOBOJAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tejla TMpU PABHOYCKOPEHHOM JIBUKEHUU,
YCKOPEHHE CBOOOJTHOTO MaJeHUs, JXKECTKOCTh TPYXHUHBI, KOIPOUIMCHT
TPEHUSI CKOJILKEHUS, MEXaHWu4eckass paboTa M MOIIHOCTh, 4YacToTa U
nepuoy; KoyieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
OonTHYECKasl cujga coOuparomieid JUH3bI, PAJUOAKTUBHBIN  (DOH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAUCHWE BEJIIMYUHBI M aHATM3UPOBATH TOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MaCHOCTHU MPU paboTe ¢ J1ab0paTOPHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIAHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOMHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, J03UMETp, Kamepa BuiabcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUU ©  HEOOXOAuUMBIE (Pu3MUYECcKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
pU penieHNuN y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHUYECKUE CXEMBI s
MIOCTPOCHMS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOIUTHE  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU 7151 obecrieueHrs 0€30MacHOCTH TIpH oOparieHuu ¢ mpudopamMu u
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOLIEH Ccpeie;



OCYIIECTBIATh TOUCK HHpOpMamuu (U3NIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOMCKOBBIN 3aMpOC, HAXOIUTH
MyTH OMpeeNIeHUs] JOCTOBEPHOCTH MONYYCHHON MH(POPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHWHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

MCTIOJIh30BaTh MPH BHIMIOJHEHUH YUEOHBIX 33JlaHUil HAy4HO--TIOMYJISPHYIO
auTepatypy (pu3MUeckoro - coaepiKaHMs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn MIHTEepHET, BIaaeTh MpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YJIbTAThI MPOCKTHOW MITM UCCIIEIOBATENbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJNB30BaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar M3y4aemoro paszena (U3MKd U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HKa - Hayka o fipupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIH METOJ MIO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 2 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 25 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 13



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 BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 2 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 15



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 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
buo OK
1.3 3aKOHBI COXpaHEHUS 10 3 nomotexa L
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 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
JIuH3b1 ¥ on'TUYECKUE 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 n 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMIOTO Aipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 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 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 25



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
K JaTa usyuenus DJIeKTPOHHBbIE HU(PPOBHIE
N 0/IHECTBO HacoB o0pa3oBaTe/ibHbIE pecypcChl
[
nw/n | Tema ypoka Kourpoas | Ilpaktuyec
Bcero | Hble KHe
padoThI padoThI
1 ®u3uka — Hayka O
. P bu6mmoreka [IOK
PHPOZIE. https://m.eds00.ru/7f416194
TIPUPO/IBI
2 DOusnvecKue SBICHUS 1 bubmorexa LJOK
https://m.edsoo.ru/7f416194
3 ®Ousnveckue BEIUYMHBI | 1 bu6moreka [IOK
HX U3MEpPEHHE https://m.eds00.ru/7f416194
JlaGopatopnast pabora Nel
4 "Onpenenenne LICHBI 1 1 bubnuoreka [JOK
JIeJICHUS IIKAJIBI https://m.edsoo0.ru/7f416194
M3MEPUTEIBHOTO Mprudopa”
MeTto bl HAay4YHOTO
5 MMO3HAHUS. Omnucanue 1 bubnuoreka [[OK
(GUBUYECKUX  SABJICHUH  C https://m.edso0.ru/7f416194
HOMOIIBIO MOJIEIEN
Ypok-uccienoBanue
"IIpoBepka TUIIOTE3bI:
6 JTAIbHOCTh MOJIETA IIApHKa, 1 1 bu6mmoreka [JOK
MYILIEHHOTO TOPU30HTAIIBHO, https://m.edso0.ru/7f416194
TeEM OOJIbIIE, YeM OOJIbIIE
BbICOTA ITycKa"
Crpoenue BEIECTBA.
7 OnbITHI, JIOKa3bIBAIOIIIHC 1 bu6mmoreka [JOK
JMCKPETHOE CTPOCHHE https://m.edsoo.ru/7f416194
BEIIECTBA
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JBr>xeHue YaCTHIL

bubnuoreka [IOK

8 BEILIECTBA https://m.edso0.ru/7f416194
JlabopaTtopnas pabora Ne 2

9 "Onpgnzngsnz P paT3MepOB 1 bubnmorexa LIOK

\ https://m.edso0.ru/7f416194
MaJIbIX TeJ

10 ArperarHblie COCTOSIHUS bubnuorexa [JOK
BEILIECTBA https://m.edsoo0.ru/7f416194
Oco0OeHHOCTH  arperatHbIX
COCTOSTHHIA BOJBI.

11 O6oOmmenne 1O  pasueny bubnuotexa [JOK
«IIepBoHauanbHbIC https://m.eds00.ru/7f416194
CBEJIEHUS O  CTPOCHUH
BEIIECTBA»

MexaHnueckoe JBH)KEHUE.
12 PaBHOMepHOE g u bubmrorexa [JOK
https://m.edso0.ru/7f416194
HEpaBHOMEPHOE JBM)KECHUE

13 CKOpoOCTb. Enunuiist bubnuoreka [IOK
CKOpPOCTH https://m.edsoo.ru/7f416194

14 Pacuer nytm u BpemeHH bubnuoreka [IOK
JNBIDKECHUSA https://m.edso0.ru/7f416194
HNuepuusi. Macca — Mepa

15 WHEPTHOCTH Tel 05 bubnuoreka [JOK
JlaGopatopnast pabora No3 ' https://m.edso0.ru/7f416194
"U3mepenue Macchol Tena"

[TnoTHOCTD BEIIIECTBA.
Pacyer maccel u o00beMma

16 Tela MO €ro IUIOTHOCTH. 05 bubnuoreka [JOK
Jlaboparopnas pabora Ne 4 ' https://m.edsoo.ru/7f416194
"N3mepenune o0beMa
TBEPJIOTO Tena"

JlaGopaTtopnas pabGota Ne5 Bubmorexa [IOK

17 «OmnpeneneHue IMIOTHOCTH 1

TBEPAOTO TEay

https://m.edsoo.ru/7f416194
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Pemenne 3agay 1o Teme

bubnuoreka [IOK

18 "[lnoTHOCTH BemiecTBa" https://m.edsoo.ru/7f416194
Cwra Kak XapaKTepHUCTHKa

19 BsaHMOﬂeﬁCTBEIﬂ TCJI;. Cuma bubmmorexa [JOK

https://m.edso0.ru/7f416194
ynpyrocTu. 3akoH I'yka
Jlaboparopras pabora Ne 6
«I3ydyeHre  3aBHCHUMOCTH
20 paCT};Iq)KCHI/ISI (medopmarun) 1 bubmiorexa HOK

M https://m.eds00.ru/7f416194
MPYXUHBI OT TPHIIOKESHHOM
CHJIBI»

21 SBnenne Tarorenus. Cuna bu6mmoreka [{OK
TSHKECTH https://m.eds00.ru/7f416194
CBs3b MEXKIY CUJION

29 TSDKECTH W Maccod Tena. bu6moreka [IOK
Bec Tena. Pemenue 3amau https://m.edsoo.ru/7f416194
o teme "Cuna Tsxectn"

Cuna TsDKeCTH Ha 170.4
23 TJIaHEeTax. <I)1/I3H€[11;Z;He bubmrorexa IJOK
https://m.eds00.ru/7f416194
XapaKTEPUCTHKHU TIJIAHET
N3smepenne CHUJL.
Junamomerp.

o JlaGopatopnass pabora No7 05 bubnuoreka [JOK
"I'panynpoBaHue NpyKUHbI ' https://m.edso0.ru/7f416194
u HU3MEpPEeHHE CUI
JMHAaMOMeTpoMm"

bubnuoreka [JOK

25 Bec rena. Hesecomocts https://m.eds00.ru/7f416194
CnoxxeHue  JAByX  CHIL,

26 HaIPaBJICHHBIX 110 OJHOU bubnuorexa [IOK
IIPAMOM. https://m.edsoo.ru/7f416194
PaBHoelicTBYOIIAs CUIT

27 Pemenne 3amau mo Teme bu6mmoreka [JOK

"PaBHogeiicTByrOmas cuin"

https://m.edsoo.ru/7f416194
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Cuna TpeHuss U e€ BHUJIBI.

28 Tpeune B 1pupome u Bubmaorexa LJOK
P pUpoa https://m.edsoo.ru/7f416194
TEXHUKE
JlaGoparopnast pa6ora Ne 8
«M3ydyeHne  3aBHCHMOCTH
c e CKO e
a https://m.edsoo.ru/7f416194
XapaxkTepa
COTIPUKACAOIIIUXCS
MMOBEPXHOCTEI
Pemenue 3a7a a
30 onme HeI;IIeHHe ad H bubmmoreka [IOK
A o o https://m.edsoo.ru/7f416194
PaBHOJICHCTBYIOIIEH CHITBI
Pemenne 3amad mo Temam:
«Bec Tenay,«I'paduueckoe
31 M300pakeHue pad CHIDY bubmorexa LIOK
i https://m.edsoo0.ru/7f416194
«Cunpy,
«PaBHOACHCTBYIONIAS CHID»
O06001eHne 0 TeMaM:
«MexaHnueckoe
€HUE M
o | Buorra LOK
’ ’ https://m.edsoo0.ru/7f416194
«I'paduueckoe
Hn300pakeHUE CHII»,
«Cuibl»
. C §)
33 Haggiiﬁinﬂ u eJIl;[/I(‘)lZZII/II; Brbmorexa LJOK
M yB https://m.edsoo.ru/7f416194
JIaBJIICHUS
34 éI;]fIiIICeIfI{I\I:IIsCTB aBJIeHI/I;Ir:aS; bubanorexa [IOK
. A https://m.edsoo0.ru/7f416194
0T 00bEMa, TeMIepaTypbl
35 [lepenaua JaBJICHUS bu6mmoreka [JOK

TBép,[[LIMI/I TCJI1aMU,

https://m.edsoo.ru/7f416194
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KUIOKOCTSIMHU nu razamMu.
3axou [lackans

JlaBaeHne B KUJAKOCTH U

bu6mmoreka [IOK

36 Ta3¢, BRI3BAHHOC JCHCTBUCM https://m.edso0.ru/7f416194
CHUJIBI TSDKECTH
Pemenne 3ana 0 TeMe
37 <<I[I;IBJI;I;IH€ BII :II(I/I;KOCTTI/I MI/I bubnmorexa LIOK
https://m.edso0o.ru/7f416194
rase. 3akoH ITackas»
bubmmoreka [{OK
38 | Coobmaromyecs cocyast https://m.eds00.ru/7f416194
39 IManpaBnmuueckuii mpece bubnmorexa LIOK
https://m.edsoo.ru/7f416194
40 Manometpel.  [lopurHeBoi bubnuoreka [JOK
SKHIKOCTHEIN HAacocC https://m.edsoo.ru/7f416194
A
a1 HTII:II;);S:Ipa Semumn eg bubnuorexa [JOK
p https://m.edso0o.ru/7f416194
CYIIECTBOBAHUS
42 Bec Boznyxa. AtmochepHoe bubnuoreka [IOK
JaBJICHUE https://m.edsoo0.ru/7f416194
141
43 33;;[1?;{(111{;1146 aTMOCq)eIS{r?ST) bubnuoreka [JOK
a ) https://m.edsoo.ru/7f416194
Toppuuennu
3
44 a:f/[ﬁig)héglc{f)f;o JIABJICHUS OT Enbmorexa TOK
https://m.edsoo.ru/7f416194
BBICOTHI HaJl YDOBHEM MODSI
b - )
45 Aiﬁ/{ool\é?s IigzpozsneHHe Ha bubmiorexa [JOK
p A https://m.edsoo.ru/7f416194
pa3IMYHBIX BHICOTAX
16 Pemenne 3amau mo teme " bu6mmoreka [JOK
AtMocdepHoe naBneHue" https://m.edsoo.ru/7f416194
s JlelicTBUE KUIKOCTH U Ta3a BuGmorexa LIOK
Ha TIOTPY)KEHHOE B HHX

TCJIIO. ApXI/IMe,Z[OBEl cujia

https://m.edsoo.ru/7f416194
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Jlaboparopuas pabora Ne 9

«Onpenencuue
48 BLITEEH?I/IBaIOLueFI CUJIBI 1 bubumorexa LIOK
. . ’ https://m.edso00.ru/7f416194
NEUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KHUIKOCTh)
Jlaboparopras padota Ne 10
mo Tteme «lMcciaemopanue
49 3aBUCHMOCTH Beca Tela B 1 bubnuotexa [JOK
BOJIC OT 00BéMa https://m.edsoo.ru/7f416194
MOTPYKEHHON B JKHAKOCTH
YacTH TeJiay
bubmnoreka IJOK
50 Inasasme e https:// m.edso;I ru/7f416194
IInaBanme
cyaoB.Bo3ayxomniaBanue.
JlabopaTtopnast padota Ne 11
51 "KonctpyupoBanue 05 bubnuoreka [IOK
apeomerpa WIn ' https://m.edsoo.ru/7f416194
KOHCTPYMPOBAHHE JIOJKH H
OTIpENICIICHUE eé
rpy30H0AbEMHOCTH"
Pemienne 3amady mo Temawm:
«IlmaBanue CYJIOB.
52 Bo3sayxormiaBanue» “ bubmiorexa LHOK
’ https://m.edso0o.ru/7f416194
«/laBmenue TBepABIX Te,
JKUIKOCTEH U ra30B»
O06o001enue 110 TEME
53 «Z[aBJ'IIJ;HI/Ie TBEPIBIX TEl bubanorexa LIOK
N ’ https://m.edsoo.ru/7f416194
JKUJIKOCTEH U Ta30B»
bu6mmoreka [JOK
54 Mexannicckas pabora https://m.edsoo.ru/7f416194
55 MOITHOCTS. EnuHuIE bu6mmoreka [JOK
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MOIIIHOCTH

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

Ypok-uccnenoBaHue
"Pacuér MOILHOCTH,

bu6mmoreka [IOK

56 pa3BUBaeMOW IMpU MOIBEME ! https://m.edso00.ru/7f416194
10 JiecTHHIIE"
[Ipocteie €XaHU3MBI.
o7 PIEanHPaBHOBQf:H); }(I:II:IIJIMII-)IIEI bubnmorexa LIOK
’ https://m.edso0.ru/7f416194
phIuare
Poryaru B TexHuke, ObITY U
. JIab
o |[oamose:  sepaoone os Bumorea 10K
P B . ' https://m.edsoo.ru/7f416194
«MccnenoBanne  yCIOBHM
PaBHOBECHS pbIyara
Pemienne 3amay mo Teme
59 «YcnoBus g paBHOBECHS bubmorexa LOK
https://m.edso0.ru/7f416194
phIyara»
Koaddumuent mose3Horo
JNEUCTBUS MeXaHHu3Ma.
bu6moreka [IOK
60 Jlabopatopnas pabora Ne 13 0.5 https://m.eds00.ru/7f416194
«3mepenue KITI
HAKJIOHHOM TUIOCKOCTH»
P
W B ’ https://m.edso0o.ru/7f416194
KILJ
o | e, Bunonsa LOK
https://m.edsoo.ru/7f416194
MOTEHIIMATIbHAS DHEPTUSI
63 3akoH COXpaHEHUS bubnunoreka [JOK
MEXaHUYECKON SHEPruu https://m.edso0.ru/7f416194
YPOK-3KCIIEPUMEHT 110 TEME
64 "OKCIEpUMEHTAIBHOE 1 bubnuorexa [IOK

OIIpeCIICHUE N3MEHEHUS
KUHETUYECKOH "

https://m.edsoo.ru/7f416194
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IIOTEHIMAJIBHOM  DHEpPruu
IIPU CKATBIBAHMM TeJa II0
HAKJIOHHOM IIOCKOCTH"

O06o00611EHNE o TEME

bu6mmoreka [{OK
65 «Pabota W MOWIHOCTD. 1 https://m.edsoo0.ru/7f416194
DHeprus»
PesepBHblii ypok. Pabora ¢
66 TGKCE&MI/I yano TTeMe 1 bubmmorexa LIOK
" " https://m.edso0.ru/7f416194
Mexannueckoe OBIDKEHUE
PesepBHblii ypok. Pabora c
67 TEKCTaMH o Teme 1 bu6mmoreka [{OK
"JlaBneHue TBEPABIX TEIN, https://m.edsoo.ru/7f416194
KHUIKOCTEN U ra3oB"
P i . Pa0
€3CPBHBIA YPOK "a oTa C Bubmiorexa [[OK
68 TekcTaMu 1o teme "Pabora. 1
" https://m.edsoo.ru/7f416194
MoIHOCTh. DHEpPrus
OBILIEE KOJIMYECTBO 68 13

YACOB IIO ITPOTPAMME
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8 KUIIACC

KoJIM4ecTBO YacoB JlaTa uzyyeHus DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxka Konrpo IipaxTiry odpa3oBaTejibHbIE
n/m Bcero JIbHbIE ecKme pecypebl
padoTsbI padoTsbI
OCHOBHBIC TOJIOKCHHUS MOJICKYJISIPHO-

1 KAHETHYECKOW TEOPHH W WX OIBITHBIC 1 bubmmoreka [TOK
IO ATBEPKICHUS https://m.edsoo.ru/7f4181ce

2 Macca u pasmep aToMo oje 1 bubmorexa LIOK

1 pa3Mep aTOMOB U MOJIEK
P p ey https://m.edsoo.ru/7f4181ce

3 Mogenun  TBEPHOro,  KHUIAKOTO  H 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIIECTBA https://m.edsoo.ru/7f4181ce
OO0bsicHEHNE CBOJICTB TBEPJIOTO,

4 YKUJKOTO W Ta3000pa3HOTO COCTOSTHUUN 1 bubmuorexa [JOK
BEIIECTBA HA OCHOBE MOJIOKEHUN https://m.edsoo.ru/7f4181ce
MOJIEKYJIIPHO-KHHETHYECKO TEOPUHU

5 K 1 bu6mmoreka [JOK

PHCTAITMECKUE 0 aMOpdHEIE Te/a https://m.edsoo.ru/7f4181ce

6 CmaunBaHue u KaWUIIPHOCTb. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/7f4181ce

7 - 1 bubmuoreka [JOK

CIIIOBOC PACIIMPEHIC 1 CRaTHe https://m.edsoo.ru/7f4181ce

g Temnepatypa. CBs3b TeMmneparypsl CO . Bu6anorexa LIOK
CKOPOCTBIO — TCILIOBOTO  JIBMAKCHUA https://m.edsoo.ru/7f4181ce
YaCTHI]

Buytpennss SHEprusl. Cnioco0b1
9 1 bu6mmoreka [JOK

WU3MEHEHHUs BHYTPEHHEN SHEPTUH

https://m.edsoo.ru/7f4181ce
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bubmuoreka [JOK

10
Bt Teronepezain https://m.edsoo.ru/7f4181ce
VYpoxk-koudepenuuss  "lIpakTuueckoe

1 HCIIOJL30BAHUE  TEIIOBBIX  CBOMCTB bubnuorexa [JOK
BEIIECTB M MaTepHAIIOB B  LEIAX https://m.edsoo.ru/7f4181ce
sHEeprocoepexeHus"

12 KomnuectBo  TemmoTel.  YenbHas bubnnorexa [JOK
TEMJI0EMKOCTh https://m.edsoo.ru/7f4181ce

13 VYpaBHeHHE ~ TEIIOBOro  Oayiamca. bu6mmnoreka LIOK
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/7f4181ce
JlabopaTopHas paborta Nel

14 "HccnenoBanue sBICHUS TEIJI0OOMEHa bu6moreka [IOK
IIPY CMEUIMBAHUU XOJIOAHOW U ropsyen https://m.edsoo.ru/7f4181ce
BOJIBI"

5 PacréeT KOJINYECTBA TETIOTHI, Bu6morexa 1[OK
HEODXOMMOTO JUIA HATPCBAHMA TEId 1 https://m.edsoo.ru/7f4181ce
BBIJICISIEMOTO UM TIPH OXJIAXKICHUH

16 ‘J‘Ig6opaTopHaﬂ paborta NQ% Bu6morexa 1[OK

NpeC/ICHIe " YAIbHOU https://m.edsoo.ru/7f4181ce
TEIUIOEMKOCTH BEIECTBA
17 ?rlf)epa?]fﬂ TOINIMBA. YAeNbHAs TEIIOTa BuGnuotexa LIOK
P https://m.edsoo.ru/7f4181ce

18 [InaBnenue u OTBegneBaHHe Bu6morexa [IOK
KPHUCTATITHACCRIX - TCIL. ACHbHAA https://m.edsoo.ru/7f4181ce
TEIUIOTA TUTABJICHUS

19 g?gopaTopHaﬂ pa60"vra Ne Bu6nnorexa LIOK

npeneneHHe" YACTBHOU  TCTIOTH! https://m.edsoo.ru/7f4181ce
TJIABJICHUS JIbAa
20 [TapooOpa3zoBaHrie ©  KOHJCHCAIMS. bubnunoreka [JOK

Hcnapenue

https://m.edsoo.ru/7f4181ce
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Kunenne. VY nenvruas TEIIOTa

21 napooOpazoBaHus U  KOHJCHCAIUU. bubnmoreka [JOK
3aBUCUMOCTb TEMIEPaTypbl KHUIIEHUS https://m.edsoo.ru/7f4181ce
OT aTMOC(EPHOTO JTaBIICHHS
Brnaxnocte Bo3myxa. JlaGoparopnas BuGnnorexa LIOK

22 padota Nod "Onpenenerue https://m.edsoo.ru/7f4181ce
OTHOCHUTEJILHOM BJIaKHOCTHU BO3ayXxa"

23 Pemenne 3amau  Ha  OmpeeIeHHE bubnnorexa [IOK
BJI&KHOCTH BO3/yXa https://m.edsoo.ru/7f4181ce
[TpuHIHTIEL paboTHI TETIOBBIX Bu6miorexa LIOK

24 ABHTaTelCH. HMaposas TypOHHa. https://m.edsoo.ru/7f4181ce
JIBurarens BHYTPEHHETO CTOpaHUs
KII[ TermmoBoro nsurarend. TemioBbie

25 JBUATATENM W 3allUTa OKpYKarouen bubnuoreka [IOK
cpenapl https://m.edsoo.ru/7f4181ce

26 3aKOH COXpaHEHUS U MpPEeBpaALICHUS bubnuoreka [JOK
SHEPIruU B TEIJIOBBIX MPOIECCAX https://m.edsoo.ru/7f4181ce

27 O06oOmenne mno Teme "TemioBsie bu6mmoreka [IOK
sBJICHUSA. " https://m.edsoo.ru/7f4181ce

8 O0o001enue Mo TeMe " U3meHenue bu6mmoreka [JOK
arperaTHbIX COCTOSIHMI BelecTa" https://m.edsoo.ru/7f4181ce

29 Onektpusaruss  Ten.  JIBa  pona bubnuorexa [JOK
AIIEKTPUUECKHUX 3aPsII0B https://m.edsoo.ru/7f4181ce
VYpok-uccinenopanue  "Dnekrpuzanus Bu6norexa LIOK

30 i
el HHIIYKHH,?H " fipu https://m.edsoo.ru/7f4181ce
CONPUKOCHOBEHUU

31 BzaumopeiictBue  3apsOKEHHBIX — Ted. bubnunorexa [IOK
3akoH Kynona https://m.edsoo.ru/7f4181ce
DnexTpuueckoe mose. HampsbkeHHOCTh Bu6morexa [OK

32 | snekTpuueckoro  mosisA.  [IpuHIMI

CYIICPIIO3UINH IJICKTPUICCKUX rnojeu

https://m.edsoo.ru/7f4181ce
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Hocutenu snekrpuueckux 3apsjios.

33 Dnementapubii  3apan.  Crpoenue Bubmoreka [IOK
aToma https://m.edsoo.ru/7f4181ce

34 [TpOBOJHUKH H JUDICKTPUKH. 3aKOH bubmunorexa [IOK
COXpaHEHUs IEKTPUIECKOTO 3apsa https://m.edsoo.ru/7f4181ce

35 Pemenne 3amay  Ha  pUMCHEHHE bubmunorexa LIOK
CBOMCTB 2JIEKTPUYECKUX 3apSI0B https://m.edsoo.ru/7f4181ce

26 DNEeKTPUYECKUl  TOK, YCJ';(I)BI/ISI ero Bu6mmorexa [IOK
CYICCTBOBAHI. CTOHHHIH https://m.edsoo.ru/7f4181ce
AIIEKTPUUYECKOTO TOKA

37 . bu6moreka [IOK
JCHCTBHA DIICKTPHYIECKOTO TOKa https://m.edsoo.ru/7f4181ce

28 Ypok-uccienoBanue [eiicTBue . Bu6nuorexa [IOK
SHGKTpHLIeCKOF? HOJIA Ha TIPOBOJIHHIIKH https://m.edsoo.ru/7f4181ce
U JUDJICKTPUKHI

39 DONeKTpUYECKUd TOK B  MeETajliax, bubmuorexa [JOK
JKHUIKOCTSIX U razax https://m.edsoo.ru/7f4181ce

40 DnekTpuyeckas 1enb U e€ COCTaBHBIE bu6mmoreka [IOK
4acTH https://m.edsoo.ru/7f4181ce
Cuna Toka. JlaGopatopHas pabota

41 No5"Usmepenre W PeEryjaMpOBaHUE 0.5 bubmmoreka [IOK
CHJIBI TOKA" https://m.edsoo.ru/7f4181ce
DIeKTpUYECcKoe HanpsHKEeHUE.

42 Bonbt™merp. JIabopatopHast padora Ne 6 05 bubnuoreka [IOK
"U3mepenue u peryinupoBaHue ' https://m.edsoo.ru/7f4181ce
HanpspKeHus"

43 ConpoTusienue IIPOBO/IHUKA. bubnuoreka [IOK
VY enpHO€e CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/7f4181ce

44 JlaGopaTopHas pabora Ne 1 bubnuoreka [IOK

7"3aBHCUMOCTh IEKTPUYECKOTO

https://m.edsoo.ru/7f4181ce
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COIIPOTUBJICHUA TMPOBOJHHWKA OT Cro
JJINHBI, Iiomanu MonepeyYHoOro
ceueHus u matepuasna"

3aBUCHUMOCTH CHJIBI TOKa oT BuGnnorexa LIOK

45 HanpspkeHus. 3akoH OMma Ui ydJacTka https:/m.edsoo.ru/7f4181ce
Lenu A/m. :
Jlaboparopnast pabora No 8
"UccnenoBanue 3aBUCUMOCTH  CHJIBI Bu6mmorexa [IOK

46 TOKa, WIYIIEro HEpes pesHctop, ot https://m.edsoo.ru/7f4181ce
COIIPOTHUBIICHUS pesucropa 51 — '
HaIpsDKEHUS Ha pe3uctope”

47 [TocnenoBarenbHOE W mapauiesIbHOE bubnuoreka [IOK
COEJIMHEHUS TPOBOJHUKOB https://m.edsoo.ru/7f4181ce
JlabopaTtopnast pabota Ne 9 "IIpoBepka

48 IIPaBWJIa CJIOKCHHS HANPHKECHUN IIPH bubmuorexa [IOK
MOCJIEIOBATEIbHOM COEAMHEHUH JIBYX https://m.edsoo.ru/7f4181ce
pe3ucTopon”

JlabopaTopnas ~ pabota  Ne 10

49 [IpoBepka mpaBuna [Uisi CHIIBI TOKA Bubmorexa [IOK
P TApAILICHLHOM COCHHHCHIH https://m.edsoo.ru/7f4181ce
pe3uctopon” — :

Pewrenue 3anau Ha mpuMEHEHUE 3aKOHA Bu6nnorexa LIOK

S0 Oma  Ji  pasiuqHOro  COCAMHCHMS https://m.edsoo.ru/7f4181ce
MPOBOJTHUKOB T '

51 PaboTta ¥ MONIHOCTH 3IEKTPUYECKOTO bu6mmoreka [JOK
ToKa. 3akoH J[xxoynsa-Jlenua https://m.edsoo.ru/7f4181ce
JlaGoparopnas pabora Bu6norexa LIOK

52 Nel1"Onpenenerine paoTE! 1 https://m.edsoo.ru/7f4181ce
MOITHOCTH 3JIEKTPUYECKOTO TOKa"

DneKTpUUYecKrue ILenu W TOTpeOuTenH Bu6norexa LIOK

93 | oNeKTPUYECKOW DHEPruM B  OBITY.

KOpOTKOC 3aMbIKaHHUC

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

O6o06mierne o Teme "DIEKTpUYECKUE

bubmuoreka [JOK

o4 .
3apsibl U3ap51)Kei{HbIe Tena " HX https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUSL.

55 OO6o0meHne Mo Teme " bubnmoreka [JOK
[TocTosIHHBIN AneKTpUYeCcKUil TOK" https://m.edsoo.ru/7f4181ce

56 ITocTosiHHBIC MAarHuThl, HX bubmmoreka [{OK
B3aUMOJICVCTBHE https://m.edsoo.ru/7f4181ce

_ " 3

57 Ypok-uccnenoBaHue If'IzyquHe noJjen 1 Bu6mmorexa IJOK

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

8 g/IaFHI/ITHoe noje. MarHurHoe moJie Bu6morexa LIOK
32§f§ M €TI0 SHATCHHE U AUSHH Ha https://m.edsoo.ru/7f4181ce

50 OmnbiT  Opcrena. MﬁHHTﬁoe noJjie Bu6morexa LIOK
AIIEKTPUYECKOr0 Toka MaruuTHoe mnose https://m.edsoo.ru/7f4181ce
KaTYIIKH C TOKOM
[IpumeHeHre  AIEKTPOMArHWTOB B

60 texnuke. JlabopatopHas paborta Nel2 05 bubmuorexa [JOK
"N3ydyeHue neicTBUSI MArHUTHOTO TIOJIS ' https://m.edsoo.ru/7f4181ce
Ha MPOBOJIHUK C TOKOM"

DNEeKTpOABUTATENb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHnue saekTpojBUraresneii B

61 TEXHUYECKUX  YCTpPOHCTBaX U Ha 05 bubnuoreka [JOK
Tpancropte. JlaGopatopnas paborta ' https://m.edsoo.ru/7f4181ce
Nel3 "KoHcTpynpoBaHUE U H3Y4YCHHE
paboTHI AMEKTpoABUTATES "

6 OnbIThI q)avpazle;[. 3akoH Bu6miorexa [[OK
i'}IpeaIl(l;rIl;J(I)(l)w ?{;{H;; on HUHAYKIHH. https://m.edsoo.ru/7f4181ce
DIEeKTpOTreHepaTop. _ Crioco6s1 Bu6muorexa LIOK

63 MOJTYYEHUS] D3JIEKTPUUYECKOW HHEPTHUH.

3J'ICKTpOCTaHLII/II/I Ha BO300HOBJISIEMBIX

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

64 O6o06uienne o Teme "DIEKTpUUECKue 1 bubmuorexa [IOK
sBJICHUA" https://m.edsoo.ru/7f4181ce
65 OO6o0meHne Mo Teme " 1 bubnmoreka [JOK
MaruuTHbI€ sSBIICHUS" https://m.edsoo.ru/7f4181ce
66 PesepBHbIii ypok. Pabota ¢ Texcramu 1 bubnuorexa [IOK
o Teme "TeroBkie siBeHUS" https://m.edsoo.ru/7f4181ce
- Pe3epBHB'I'I71£I YPOK. Pa(EOTa ¢ TeKCTaMH . Bu6miorexa LIOK
:((:KIGMG OCTOAMHBIN SEKTPHACCIIH https://m.edsoo.ru/7f4181ce
63 PesepBHblit ypok. Pabora ¢ Tekcramu 1 bubnuoreka [IOK
mo TeMe "MaruuTHbIe SBICHUS" https://m.edsoo.ru/7f4181ce
OBIIEE KOJIMYECTBO YACOB I10 68 15

[TPOI'PAMME
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9 KUIIACC

KosnnyectBo yacos JlaTta usyyenust | JIEKTPOHHbIE
Kourpoas | IIpakTuyec un(pposbie
Ne i/ Tema ypoka oOpa3oBaTtejibHbIE
Bcero | HbIe KHe
pecypcsl
padoThI padoTsbI

Pa3nen 1. Mexanuveckue siBJIeHUs!

1 MexaHu4deckoe JIBUKCHUE. 1 bubmmoreka [{OK
MarepuanbHas TOUKa https://m.edsoo.ru/7f41a4a6
Cucrema OTCYeTA. Bu6morexa LIOK

2 OTHOCHUTENBHOCTh MeXaHuyeckoro | 1 _
J— https://m.edsoo.ru/7f41a4a6

3 PaBHOMepHOE MPSAMOJIMHEITHOE 1 bubnuorexa [JOK
JNIBIDKECHUE https://m.edsoo.ru/7f41a4a6
HepaBHoMepHoe mnpsiMoMHENHOE Bu6morexa LIOK

4
ABIDKCITHE, Cpenpas m 1 https://m.edsoo.ru/7f41a4a6
MTHOBEHHAs1 CKOPOCTh
[Ipsimonunelinoe Bu6muorexa LOK

> DaBHOYCKOPEHHOE AABHIKEHHE. ! https://m.edsoo.ru/7f41a4a6
Yckopenue T '
CkopocTh MPSAMOJIMHEHHOTO Bu6muorexa LOK

0 PaBHOYCKOPCEHIOTO JIBHIRCHIA. 1 https://m.edsoo.ru/7f41a4a6
I'paduk ckopoctu — '
JlaGopaTopHas pabota Ne

7 1"Onpenenenne yckopeHus Tena 1 1 bubnuorexa [IOK
IIPU PaBHOYCKOPEHHOM JBUKEHUU https://m.edsoo.ru/7f41a4a6
110 HAaKJIOHHOM IJIOCKOCTH"
CBobGonHoe mazaeHue tena. OnbIThI Bu6norexa LIOK

8 Tamues JlaGoparoprast pabora Ne | 1 1 httos://m.edsoo.ru/7f41a4a6
2 "N3mepenue YCKOPEHUS T '
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CBOOOIHOTO TajgeHun"

PaBHomepHoe  ABWXKEHME IO
okpyxHoctu. Ilepnon m wyacrora

bu6mmoreka [{OK

9
oOpamenus. JluHelHas u yrioBas https://m.edsoo.ru/7f41a4aé
CKOPOCTHU
10 HenTpocTpemurensHOE bubnuorexa [JOK
YCKOpEHHUE https://m.edsoo.ru/7f41a4a6
11 ITepssiit 3akon HprotoHa. Bektop bubmoreka [IOK
CHJIBI https://m.edsoo.ru/7f41a4a6
12 Bropoit 3aKOH Herorona. bubamnoreka IIOK
PaBHOelicTBYIOIIAS CHITa https://m.edsoo.ru/7f41a4a6
13 Tperwmii 3aKOH HeroroHa. bubmmorexa IIOK
Cynepno3unus cui https://m.edsoo.ru/7f41a4a6
14 Pemrenne 3amau Ha IpuUMEHEHHE bubnuoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/7f41a4a6
15 C 3 r bu6moreka [IOK
118 YUPYTOCTH. SaKoH & yKa https://m.edsoo.ru/7f41a4a6
16 Pemenne 3agau mo rteme «Cuita bu6mmoreka [IOK
YOPYroCTH» https://m.edsoo.ru/7f41a4a6
. Hg6opaTopHa;1 padora Ne 3 Bu6inorexa LIOK
(«INPEACICHIE KectiocTH https://m.edsoo.ru/7f41a4a6
TP Y>KUHBDY
18 C bubnuoreka [JOK
118 TperHst https://m.edsoo.ru/7f41a4a6
19 Pemenne 3agau mo Teme «Cuia bu6mmoreka [JOK
TPEHUS https://m.edsoo.ru/7f41a4a6
20 ?‘1(2)160paTopHa$[ pabora Ne 4 Bu6uorexa LIOK
TPECTCHHC va)a(p(pnunema https://m.edsoo.ru/7f41a4a6
TPEHUSI CKOJIBKCHUS
21 Pemenne 3amau mo teme "3aKOHBI bu6mmoreka [JOK
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Hrrotona. Cuna ynpyroctu. Cuia
TpeHus"

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

- Cuma TSDKECTH u 3aKOH Bu6mmorexa [OK
SCCMUPHOTO TATOTCHHA. https://m.edsoo.ru/7f41a4a6
YckopeHue cBOOOHOTO TaICHUS
VYpoxk-koudepenuus "JBrKeHHe

23 T€l  BOKPYT T'PaBUTALMOHHOIO bubnuorexa [JOK
nentpa (ConHeuHast cucTEMa). https://m.edsoo.ru/7f41a4a6
lanaxtukn"

n

o Pemienne 3amau mo Teme "Cuna BuGanorexa [IOK
pkecTH ,?I 3aKOH - BCCMHPHOTO https://m.edsoo.ru/7f41a4a6
TATOTCHUS

o5 ITepBasi KOCMHYECKas CKOPOCTb. bubmorexa IIOK
HeBecomocTts u eperpy3ku https://m.edsoo.ru/7f41a4a6
PaBHOBecne MarepuaabHON TOUKH.

26 AGBCOIIOTHO TBEpIOE TeJNo. bubnuoreka [IOK
PaBHoBecue TBEpmOro TeEma ¢ https://m.edsoo.ru/7f41a4a6
3aKpEIUIEHHON OCBIO BpallleHUs

97 M bu6mmoreka [IOK

OMEHT CHilkL. LeHTp TbiecTh https://m.edsoo.ru/7f41a4a6

g Pemtenue 3amau no treme "MoMeHT bu6mmoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/7f41a4a6

29 O06o06mcHue o TeMe bu6mmoreka [JOK
"MexaHndeckoe aBuxenue” https://m.edsoo.ru/7f41a4a6

30 O6o06meHue o TeMe bubmuoreka [JOK
"B3aumoneicreue tea" https://m.edsoo.ru/7f41a4a6
Nmvmnynsc tenma. Mmmynbc Cuibl.

31 3aKOH COXpaHEHHs HMIIYJIbCa. bu6mmorexa LIOK
Yupyroe u HEYIpyroe https://m.edsoo.ru/7f41a4a6
B3aMMOJICIICTBUE

32 Pemenne 3amau mo teme "3akoH bu6mmoreka [JOK
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COXpaHEHHUs UMITYJIbCa" https://m.edsoo.ru/7f41a4a6

33 VYpoxk-koupepenuus: "PeakruBHoe bubnuorexa [IOK
JBUKEHHE B IIPUPOJIE U TEXHUKE" https://m.edsoo.ru/7f41a4a6

34 Mexanunueckas pabora u bubmuoreka [IOK
MOILIHOCTh https://m.edsoo.ru/7f41a4a6

35 PaGora cuapl TSOKECTH, CHIIBI bu6mmoreka [IOK
YIOPYTOCTH M CHJIBI TPEHHUS https://m.edsoo.ru/7f41a4a6
Jlabopatopnast pabora Ne 5

26 «Omnpenenenue  pabOTHl  CHIIBI Bu6mmorexa [OK
TheHiA fpHt PaBHOMEPHOM https://m.edsoo.ru/7f41a4a6
JBKEHUN Tena 1o
TOPU30HTAILHOM MOBEPXHOCTH»

37 CBa3p  dSHepruM U pabOTHI. bubmuorexa LIOK
[ToreHnmaneHas sHEPIrUst https://m.edsoo.ru/7f41a4a6

38 Kunernueckas sueprus. Teopema bubnuoreka [IOK
0 KUHETUYECKOU SHEPTUn https://m.edsoo.ru/7f41a4a6

39 3aKOH COXpaHEHHUsI DBHEPruu B bubnuoreka [IOK
MEXaHHUKE https://m.edsoo.ru/7f41a4a6

40 HI?I6opaTopHa;1 pabora Ne 6 Bu6inorexa LIOK
(VIBYHCHHIC  3aKOHA  COXpATICuA https://m.edsoo.ru/7f41a4a6
SHEPTUN»

Pasznen 2. Mexannueckue KoJe0aHUAI H

BOJIHBI

a1 KonebarensHoe IOBUKEHHUE U €r0 bu6mmoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/7f41a4a6

4o I33aTyxa}0mHe KOJ‘IegaHI/I}I. Bu6norexa LIOK

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

Pe3onanc

43 MaremaTHuyecKuii M IpYKUHHBINA bu6bmmorexa LIOK
MasiTHUKH https://m.edsoo.ru/7f41a4a6
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Ypok-uccnenoBaHue

44 «3aBHCHMOCTh nepuoza bubmoreka [IOK
KoJeOaHui oT JKECTKOCTH https://m.edsoo.ru/7f41a4aé
MIPYKUHBI K MACChI TPy3a»

45 [IpeBpamienue  sHepruum  IIpU bubnuorexa [JOK

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

JlaboparopHas pabora Ne 7

46 «Omnpenenenue YaCTOTHI u bubnuorexa [JOK
nepuoja KojebaHui NmpyKMHHOTO https://m.edsoo.ru/7f41a4a6
MasITHUKA)»
JlaGopartopHas pabora Ne 8

. «IIpoBepka 6H63avBI/ICI/IMOCTI/I Bu6nuorexa [IOK
reproa KOJICDAHIH py3a, https://m.edsoo.ru/7f41a4a6
MO/IBEIIIEHHOTO K HHUTH, OT MacChl
rpy3a»
Mexanuueckue BoJIHBL. CBOICTBa

48 MEXaHHYECKHUX BOJIH. bu6moreka [IOK
[IpomonbHbIE W TMONEpPEYHbIE https://m.edsoo.ru/7f41a4a6
BOJIHBI

49 }II\I/}OK-KOH(bepeHHH’I . Bbubnuorexa IIOK
Tenzxaé{;iiﬁz:;;zfé;ﬁf PAOM https://m.edsoo.ru/7f41a4a6

50 3ByK. Pacnipoctpanenue u bubnnorexa [IOK
OTPAKEHUE 3BYKa https://m.edsoo.ru/7f41a4a6

51 }’I_II)O(I;(-I/ICCHC,HOBEIHI/IG bubnunoreka [JOK
BH?:OJ;SI;EI;ES or qacigifl?,HMocm https://m.edsoo.ru/7f41a4a6

57 I'poMKOCTB 3ByKa M BBICOTA TOHA. bubmoreka LIOK
AKYCTUYECKHI1 pe30HaHC https://m.edsoo.ru/7f41a4a6
Ypok-koHpepeHmus "YIbTpa3Byk Bu6norexa LIOK

23 U uHOpasByK B [pUpoje W

TeXHUKE"

https://m.edsoo.ru/7f41a4a6
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0000ueHrue 1no TeMe "3aKOHBI

bubnuoreka [IOK

54
cOoXpaHeHus" https://m.edsoo.ru/7f41a4a6
O06o061IEHNE 110 TEME
bu6 OK
55 "MexaHM4ecKue KoJeOaHus U nommoreka L{

BOJIHBI"

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

Paznen 3. DiexkTpoMarHuTHoe moJie M
3JIEKTPOMATHUTHBIE BOJTHbBI

56 DNEeKTPOMarHuTHOE rnoJie. bubnuoteka [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
57 CaoiicTBa 3JIEKTPOMAarHUTHBIX bubnuorexa [JOK
BOJIH https://m.edsoo.ru/7f41a4a6
Ypok-koHpepeHIus "[MIxamna
https://m.edsoo.ru/7f41a4a6
ANIEKTPOMArHUTHBIX ~ BOJH  JUIA
COTOBOM CBsI3K"
VYpok-uccnenoBanue "M3yueHue
59 CBOWCTB DJIEKTPOMArHUTHBIX BOJIH bubnuorexa [JOK
c MOMOIIBIO MOOUIIBHOTO https://m.edsoo.ru/7f41a4a6
tenedoHa"
60 E:(Ii(e)Hne 3aJla4 Ha OIpeJleIeHHue Bu6anorexa LIOK
THI u JIUHBI
. s https://m.edsoo.ru/7f41a4a6
AJIEKTPOMArHUTHOM BOJIHBI
61 9neKTpC0MarHHTHa;1 . npupoja Bu6uorexa LIOK
cBeta. CkopocTh cBeTa. BomHoBbIe
N P https://m.edsoo.ru/7f41a4a6
CBOICTBa CBETa
Pa3nen 4. CBeroBble sIBJIEHUS
Hctounuku CBeTa.
62 IIpssmMonmHenHOE bubnuoreka [IOK
pacrpoCTpaHeHHe CBETa. https://m.edsoo.ru/7f41a4a6

3armenus Connua u JIyHsl
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3aKOH OTpaXKCHUs CBeTa. 3epKaja.

bubmuoreka [IOK

63
Pemerie 3azat Ha MpHMCHEHIC htps://m.edsoo.ru/7f41a4a6
3aKOHA OTPAXKEHHUS CBETA

64 [Ipenomiienne  cBeta.  3aKkoH bubnuorexa [JOK
IIPENOMIICHHUS CBETA https://m.edsoo.ru/7f41a4a6
[TostHOE BHYTpEHHEE OTpaKEHUE

65 cBera. Hcnosib30BaHHWE IMOJIHOTO bu6mmoreka [{OK
BHYTPEHHETO OTPAKECHUS B https://m.edsoo.ru/7f41a4a6
ONTHYECKUX CBETOBOJIAX
Jlabopatopnast pabora Ne 9

56 Uccnenosanue 3aBUCHMOCTU Bu6mnorexa 1[OK
yra.  TPSNIOMIICHI - CBETOBOTO https://m.edsoo.ru/7f41a4a6
Jiyda OT yrJia maJeHusl Ha TPaHUIIe
"Bo31yx-cTeKno""
Ypok-koHpepeHIus

57 Hcnons3oBanue HOJ‘IHOF(T Bu6nuorexa LIOK
BHYTPEHHETO OTPICHIA: https://m.edsoo.ru/7f41a4a6
CBETOBOJIbl,  ONTHKOBOJIOKOHHAs
CBsI3p"

68 b 0 bubmuoreka [JOK

HHSBL SITHHECKA CHIA JHH3BE https://m.edsoo.ru/7f41a4a6

69 [loctpoenne  u3oOpakeHuidl B bubnuoreka [JOK
JIMH3aX https://m.edsoo.ru/7f41a4a6
Jlaboparopuas pab6ora Ne 10

70 "Onpenenenue (boxycHOTO bubnuoreka [JOK
pacCTOSIHUS W ONTHYECKOW CHIIBI https://m.edsoo.ru/7f41a4a6
coOmparoIen JMH3bI"

71 Ypok-koHpepenmus "Ontuueckue bubnmoreka [JOK
JIMH30BbIe TPHUOOPHI" https://m.edsoo.ru/7f41a4a6

72 I'ma3 kak oOINTHYECKas CHCTEMA. bubnuorexa [IOK

3peHue

https://m.edsoo.ru/7f41a4a6
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73 VYpok-xkoudepenuuss  "JledexTs bubnuorexa [JOK
3penusi. Kak coxpanuts 3penue" https://m.edsoo.ru/7f41a4a6
Paznoxenne Oemoro cBera B

74 CIIEKTD. OnbITHI HproroHa. bubnuorexa [JOK
CrnoxeHue CreKTpaJbHBIX I[BETOB. https://m.edsoo.ru/7f41a4a6
Hucnepcus ceera
Jlabopatopnast pabora Ne 11
"OnbITHl 10 Pa3JIOKEHUIO OeJI0ro

75 CBETa B CIEKTP W BOCIPHUATHIO bubnuorexa [JOK
oBeTa  INpPEeAMETOB  IpU  HX https://m.edsoo.ru/7f41a4a6
HaOJIOJIEHUN  4Yepe3  I[BETOBBIE
bunpTpH"

2 ypOuK-HpaKTI/IKYM . "BonHOBEIE Bu6morexa LIOK
cpometba - cBeta: HHCHep,?m’ https://m.edsoo.ru/7f41a4a6
nHTephepeHIrs 1 TudpaKius

Pa3nen 5. KBanTOBBIC SIBJICHUA

77 OnbIThHI Pesepdopna u bubnuoreka [IOK
IJIaHEeTapHasi MOJIEb aToMa https://m.edsoo.ru/7f41a4a6

78 [Tocrynater bopa. Monens aroma bubnuorexa [JOK
bopa https://m.edsoo.ru/7f41a4a6

2 I/ICHyCKaHl/Ilz u norJIOLJuIeHﬂg cBeTa Bu6muorexa LIOK
ATOMOM. - RABAHTEL - MHCHHATHIC https://m.edsoo.ru/7f41a4a6
CIEKTPbI

80 Ypok-npaktukym "Habmronenue bubnuoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/7f41a4a6

81 p . bubmuoreka [JOK

AUHOAKTHBHOCTD 1 €€ BT https://m.edsoo.ru/7f41a4a6

82 Crpoenue aTOMHOT0 a1pa. bu6mmorexa LIOK
Hyknonnas monens https://m.edsoo.ru/7f41a4a6

83 PagnoakTuBHBIE  TIPEBpAICHHS. bu6mmorexa LIOK

N30To1E!

https://m.edsoo.ru/7f41a4a6
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Pemenue 3a1a4 o TEME:

bubnuoreka [IOK

84
"PaguoakTUBHBIE IIPEBpALICHUS " https://m.edsoo.ru/7f41a4a6
85 i bu6mmorexa [IOK
CpHOA Hoypactiaza https://m.edsoo.ru/7f41a4a6
86 };pOK_KOH(bepeHHH’[ Bbubnunorexa LIOK
AIHOAKTHBHbIC HSHy‘IeHH?, B https.//m.edsoo.ru/7f41a4a6
MIPUPOJIe, MEAUIIHHE, TEXHUKE
- SAnepHsle  peakuuu.  3aKOHBI BuGanorexa [IOK
COXPAHCHHA 3apANIOBOTO 1 https://m.edsoo.ru/7f41a4a6
MacCOBOTO YHCEN
88 DOHeprusi CBS3U AaTOMHBIX SIIEP. bubnuorexa [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/7f41a4a6
89 Pemienne  3amad = 1Mo TeMe bubmuorexa LIOK
"SAnepHbie peakun" https://m.edsoo.ru/7f41a4a6
% Eeaxupm CUHTE3a U neneCHI/m anep. Bu6iuorexa LIOK
CTOMHHIH - SHEpTHH - LOHIa 1 https://m.edsoo.ru/7f41a4a6
3BE3 ]
Ypoxk-koHpepeHus "SAnepuas
91 SHEPreTHKA. JevicTBust bubnuoreka [JOK
paJMOaKTUBHBIX U3JIYYCHUH Ha https://m.edsoo.ru/7f41a4a6
JKUBBIE OpraHu3Mbl"
92 ?9606meHHe 1o Teme bubnuoreka [JOK
JICKTPOMATHHTHOC " foJe. https://m.edsoo.ru/7f41a4a6
DNEKTPOMAarHUTHBIE BOJHBI
93 O6o06menue o Teme "KBaHTOBBIC bubmuoreka [JOK
siBieHUs" https://m.edsoo.ru/7f41a4a6
Paznen 6. IloBTropurtenbHO-00001AaK0IINIA
MOYJIb
94 [ToBTOpEeHue, 0000IIEHUE TIO TEME bubnunorexa [IOK
"B3aumoaencreue Tea" https://m.edsoo.ru/7f41a4a6
95 [TosTOpEHNE, 060011EeHNE. bubaunoreka IIOK
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Pewenne pacyeTHBIX u
KaueCTBEHHBIX 3a/Jad 10 TEMeE
"TeroBbie MPOIECCHI"

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

[ToBTOpEHwUE, o0oOmieHue.

96 Pewrenne pac4yeTHBIX nloy bubnuorexa [JOK
Ka4eCTBEHHLIX 3aJad II0 TeMe https://m.edsoo.ru/7f41a4a6
"KII/] TerutoBeIX ABUTATENICH"

[ToBTOpEHME, 00o01IeHue.

97 Pemrenne pac4yeTHBIX iy bubnuorexa [JOK
KaueCTBEHHBIX 3aJad II0 TeMe https.//m.edsoo.ru/7f41a4a6
"KIIJ] anexkTpoycTaHOBOK"

98 [ToBTOpEHNE, 0GOOIIEHNE IO TEME 1 bubnuoreka [JOK
"CBeToBbI€ IBICHUS" https://m.edsoo.ru/7f41a4a6
[ToBTOpenue, 0600menue. Pabora Bu6morexa LIOK

99 C TekcTamm 1o Teme "3akoHbl | 1 https://m.edsoo.ru/7f41a4a6
COXpaHEHUs B MEeXaHUKe" T '
[ToBTOpenue, o600meHne. Pabora Bu6nuorexa LIOK

100 ¢ tekctamu 1o teme "KomeOanums | 1 httos://m.edsoo.ru/7f41a4a6
¥ BOJIHBI" — '
[ToBTOpenue, o600meHne. Pabora Bu6inorexa LIOK

101 ¢ Tekcramu no teme "Cerossle | 1 httos://m.edsoo.ru/741a4a6
SIBIICHUS" — '
[ToBTOpenue, o600meHne. Pabora Bu6inorexa LIOK

102 ¢ Tekctamu 1o teme "KpantoBasi u | 1 httos://m.edsoo.ru/7f41a4a6
saepHas puzuka" — '

OBILIEE KOJIMYECTBO YACOB I10 102 o5

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 7 xknacc/ [lepeimkun U.M., UBanoB A.U., AkiimoHepHoe o0I11eCTBO
«3narenscrBo «lIpocsemenue»

» dusuka, 8 knacc/ [lepeimkun U.M., UBanoB A.U., AkiinonepHoe o0I111eCTBO
«3narenscrBo «lIpocsemenue»

» ®usuka, 9 knacce/ Ieppikun U.M., I'yrhauk E.M., UBanoB A.W., IlerpoBa
M.A., Akiimonepnoe o0mectBo «M3narenbctBo «lIpocBenienue»
METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
bubnunoreka 1muppoBoro 06pa3oBaTeNIbHOIO KOHTEHTA

Poccuiickas 351ekTpoHHas 1IKOJIA
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