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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO 00Iero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJOXEHHA M TpeOOBaHUU K pe3ysIibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTelbHOM MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€ToM denepanbHOi padouel MporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «DOuzukay.

Copmepxanue mporpamMmbl M0 (U3HKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYYaloIIUXCS M OpraHMU3ali0 H3y4YeHUs
GU3UKM Ha JESITeIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu tpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEMETHBIM pe3yJibTaTaM 00y4eHHUS, a TaKkKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHusl.

[Iporpamma no pu3uke ycTaHaBIMBAET pacHpesieieHue yueOHOro Matepuana
no rojam oOyueHus (MO Kjaccam), mpejaraeT IpUMEpHYIO MMOCJIe0BATEIbHOCTD
M3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTHMKE PAa3BUTHUSl MPEIMETHOTO COJICPKAHUS U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIUXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LENbIO OKa3aHUSd METOJUYECKON
MOMOIIH YYUTEIIO B CO3/IaHUU padouell mporpaMMBl 10 y4eOHOMY MpEeIMETY.

dusuka SBISETCS CUCTEMOOOPA3YIOIIUM JIJIs1 €CTECTBEHHOHAYUHBIX Y4eOHBIX
NPEeIMETOB, IOCKOJIbKY (PU3WYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, Ouoyiorued, acTtpoHOMUEeW U (U3NUECKOU
reorpadueli, BHOCHUT BKJIAJ B ECTECTBEHHOHAyYHYI0 KAapTUHY MHpa,
npenocTaBisgeT HauOoyiee SICHble OOpa3lbl NPUMEHEHUs HAyYyHOTOo MeToja
MO3HAHUs, TO €CTh CIIOC00a MOTYUYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna w3 riaaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHHsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00yUarouxcs.

N3yuenne @usuku Ha 0a30BOM ypOBHE MPEIIOJAraeT OBJAJCHUE
CIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSICHATH SBIICHUS,

e OILICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIEAOBAHUS;

e MHTEPNPETUPOBATh  JaHHbIE W  HUCIOJb30BaTh  HAyYHBIE
J0Ka3aTeabCTBA JUIsl IOJTYyYEHUS BBIBOJOB.

Henmn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOIO OOIIEro 0Opa30oBaHMUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «Duszmka» B
oOpa3zoBarenbHbIX opraHuzanusx Poccuiickoii @exepauuu, peaqnu3yrOMIHUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAMMBL, YTBEPKAEHHOW pelIeHUuEM



Kosnerun MunuctepcTBa npocaetienus Poccuiickoit ®eneparyu (IpoTOKoJ OT 3
nexadps 2019 r. Ne [1K4BH).
eaun ndyyenus Gusnku:

NpuOOpEeTeHNE WHTEpeca W CTPEMJICHHS OOYYaloImUXCs K HAyIHOMY
W3YYCHHIO TNPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MTO3HAHUS U (OPMUPOBAHUE
MCCIIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHMPOBO33PSHHsSI KaK pe3yibTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;
dbopMHpOBaHUE TIPEACTABICHUN O PO (DU3UKH I PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUI;

pa3BUTHE  MPEJICTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
poeCCHOHANILHOMN JCATEIBHOCTH, CBSI3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYCHHIO B 3TOM HalpaBIICHUH.

JIOCTH)KeHHE 3TUX IIeJied MporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOIO
oO1mrero o0pazoBanusi 00ECIEYNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

npuoOpeTeHrue 3HaHUM O JUCKPETHOM CTPOCHMHM  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

MpUOOpPETEeHNE YMEHUW OMHCHIBATh U OOBSACHATH (DU3UUYECKUE SBICHUS C
MCITOJIb30BAHUEM TOJTYYEHHBIX 3HAHUM;

OCBOCHME METOJOB pELICHUs MPOCTEHMIIMX PACy€THBIX 3a7ad C
UCIIOJIb30BaHUEM buznyeckux MOJIeTIeH, TBOPUYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOJIHBIE SIBICHUS U BBHIOIHSITH OIBITHI,
nabopaTtopHble  pabOThl M AKCHEPUMEHTAJIbHBIE KCCIIEIOBaHUS C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX PUOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ MH(pOpMaIuen (HU3NIECKOro COIEpIKaHMUS,
BKJIIOYast UHPOPMAIIMIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIIEHWBaHNE WH(POPMAITUH;

3HAKOMCTBO €O cepaMu mpodecCUuOHaTbHON ACATEILHOCTH, CBA3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHXKEHUAX (PU3MUYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBaHus oTBoaAUTCs 238 "acoB: B 7 kjacce — 68 yacoB (2 yaca B HeJleN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 yaca (3 yaca B HeJEmIo).

[Ipennaraemselii B mporpaMmMe 1o (u3Mke mnepeueHsb JabopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIaTENIbHBIN XapakTep, YUUTEIb JIelaeT BHIOOp MPOBEICHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
o0yJarommxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHui, Mpe/iaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (HU3UKeE.



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. @®usuka u e€ posib B IO3HAHUHN OKPY KAOLIEr0 MUPA.

®uszuka — Hayka O mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3Mmepenue ¢usnyeckux BennuuH. Pusnueckue
npuoopsl. [lorpemHocts u3mepenunii. MexayHapoaHasi CUCTEMA €MHMUII.

Kak ¢usuka u [pyrue ecTecTBEHHbIE HAayKH H3Y4YalOT MPUPOIY.
EctecTBeHHOHayuyHBIi METOJl TO3HAHMS: HaONIOEHHE, MOCTAaHOBKAa HAYYHOI'O
BOIIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siiaeHus. Onucanue GU3NUecKuX SBICHHUM C MOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJIEKTPUYECKHE, MAarHUTHBIC, CBETOBbIC

SABJICHUS.
2. ®usnyeckue MpuOOPHl U MpoLEaypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
1 (GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimet.

1. OmnpeneneHue 1eHb AIEHUS LIKAIbl U3MEPUTENBHOTO Ipudopa.
N3mepenue paccTosiHUMN.

W3mepenne 06bE€Ma KUAKOCTH U TBEPIOTO TeA.
Omnpenenenue pa3MepoB MaJIbIX TEIL.
N3mepenne temnepaTypbl NPy IMOMOILIU XUIAKOCTHOIO TEPMOMETpa U
JaTYMKA TEMIEPATYPHI.
6. lIpoBeneHue uccnenoBaHUsA MO NPOBEPKE THUIIOTE3bI: JAJIBHOCTH MOJIETA
HIapuKa, MyIIEHHOTO TOPU30HTAJIBHO, TeM OoJible, 4eM OOoJblle BhICOTA
IIyCKa.

Paspneu 2. IlepBoHayanbHbIe CBEJACHUS O CTPOCHHH BelleCcTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJdbl, HX pa3mepbl. OTMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBymkenue dactun BemecTBa. CBA3b CKOPOCTH JIBWJKEHHSI YacTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPABIX
(kpuctayinyeckux) Ten. B3auMocBsI3p MeXxay CBOMCTBAMM BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaOmonenue OpOyHOBCKOTO TBUKEHHUSL.
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2. HaGmonenue nuddysum.
3. HaGmionenue — siBneHui,  OOBSACHAIOMIMXCA  MPUTSOHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHII BEIIECTRA.

Jlabopamopnule padbomot u onvimol.

1. OueHka JuaMeTpa aroMa METOJAOM psAnoB (C  HMCHOJIB30BAHUEM

dboTorpaduwuii).

2. OnbITHI 10 HAOIIOICHUIO TETIJIOBOTO PACHIUPEHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUS.

Pa3nea 3. /IBu:keHue U B3auMo/ielicTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM IBMXKEHUH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.

SBneHue WHepHUU. 3aKOH WMHEpUMUHM. B3anmoneilcTBue Ten Kak MNpUYMHA
U3MEHEHUSI CKOPOCTH JBWXKEHUs Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BbEMa BEIECTBA.

Cunia Kak XapakTepucTuka B3aumopeincTBus Tenl. Cuila ynpyrocTd M 3aKOH
I'yka. M3Mepenune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBIICHUE TIATOTEHHS W CHJIA
TskecTd. CHila TSDKECTH Ha IpyTHX Iu1aHeTtax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HANPABJIEHHBIX 10 OJHOM IpsiMou. PaBHonencTByromas cuil. Cuiia TpeHUs.
TpeHne CKOJbKEHUS U TPEHUE MOKOS. TPEeHUE B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaOmronenne MexaHn4ecKoro ABMKEHHUS Tea.

N3mepenne ckopoCcTu NMPSIMOJIUHEHHOTO JBUKECHHUS.

HabGnronenue siBneHust HHEPIUU.

Hab6nronenne n3MeHeHusi CKOpOCTH TP B3aUMOJCHCTBUU TEl.

CpaBHeHHEe Macc 10 B3aMMOJICUCTBUIO TE.

CnoxeHue CuJl, HallpaBJICHHBIX IO OJHOU MPSAMOM.

JIa6opamopubte pabomul u onvimol.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBIKEHHUS (IIapuKa B KUIKOCTH,
MOJIEJIU AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHune CpeAHEN CKOPOCTH CKOJIbXKEHHs OpycKa WM IIapuKa 0
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshKeHHs (Iedopmainun)
MPY>KUHBI OT MPUI0KEHHOW CHUIIBL.
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5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXEHUSI OT
Beca Teja U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.
Pa3zneun 4. JlaBjieHue TBEPABIX TeJl, :KUIKOCTE U ra3os.



JlaBnenue. CriocoObl YMEHBIIECHUS U yBEIWYEHU JaBiieHus. [laBienue rasa.
3aBUCUMOCTh JaBJeHUS raza oT o0bEéma, Temmeparyphl. llepenaya maBieHUs
TBEPABIMU TEJaMHU, XUIAKOCTIMH W Ta3zamu. 3akoH Ilackans. ITneBmatuueckue
MalllMHbl. 3aBUCHUMOCTb JABJICHUS JKUJKOCTH OT TIyOuHBI. ['mapocratnueckuii
napajgokc. Coobmraronuecs: cocyasl. [ mapaBnudeckue MeXaHu3MBbl.

AtMmocdepa 3emuin u armocepHoe namieHue. [IpuuuHBI CyliecTBOBaHMS
Bo3aAymHON oOonouku 3emuu. OmnbiT Toppuuemnu. M3mepenue atrmocdepHOTo
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JABJIEHUS OT BBICOTHI HaJl YDPOBHEM MODSI.
[Tpubops! 17151 M3MepeHns aTMOC(hEpPHOTO TABJICHHUS.

JlericTBHE )KUIAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankusaromias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormnnaBanue.

Hemoncmpayuu.

A O L

3aBUCUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

ITepenava naBaeHUs KUJIKOCTHIO U Fa30M.

Coobmraroiuecst CoOCy/ibl.

I'mppaBnuueckunii mpecc.

[IposiBnenue neicTBUs aTMOCPEPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJIIKUBAIONIEH CHJIBI OT 00BEMa MOTPYXKEHHOW YaCTH
TeJa ¥ MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITANKUBAIONIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.
YcioBue IaBaHus TEJ: IUIABAHWE WM MOTPY>KEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIICHHUS INIOTHOCTEH TeNa M KUIKOCTH.

Jlabopamopnuie padbomot u onvimut.

1.

HccnenoBanue 3aBUCUMOCTH BECa TeNla B BOAE OT 00bEMa NOrpyKEHHOMN B
KHUJKOCTh YaCTH TeJa.

OnpeneneHue  BBITAIKUBAKOIIECH CWIBL, JACUCTBYIHOLIEHM Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAOLIEH CHJIBI, IEVCTBYIOIIEH HA TEJIO
B XKHUJKOCTH, OT MaccChl TeJa.

OneITBl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTH BBITAJKHUBAKOUIEH  CHIIBIL,
JEUCTBYIOIIE Ha TENO B JKUJIKOCTH, OT O0BEMa TMOrPY>KEHHOU B
KUJKOCTb YaCTH TeJIa U OT IVIOTHOCTH KUJIKOCTH.

KoHcTpynpoBaHne apeoMerpa WIM KOHCTPYHMPOBAaHHE JIOJKH H
OIpeJeNIeHNE €€ IPy30I0AbEMHOCTH.

Pa3zpnes S. PaGoTra u MOIIHOCTb. JDHEpPrusi.

Mexanudeckast padota. MOLIHOCTb.

[IpocTeie MexaHM3MBL: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHsl ppluara. [lpumeHeHMe mpaBWiIa paBHOBECHs pblyara K OJIOKY.



«3onotoe mpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTrnueckas W IOTEHUHMAIbHAs DHEPIHUS.
IIpeBpaieHre 0AHOTO BUIA MEXAHUYECKOW DHEPTUM B APYTroi. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamophule padbomot u onvimol.

1. Omnpenenenue paboOThl CUJIBI TPEHUS IPU PAaBHOMEPHOM JBIKEHUHU Tela

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnenoBanue ycliOBUM paBHOBECUS pblyara.
3. Hsmepenue KIIJl HaKI1OHHOM IIIOCKOCTH.

4. N3ydeHue 3aK0HA COXpPAHEHUSI MEXAHUYECKOW SHEPTHH.
8 KITIACC

Paznen 6. TermioBble siBJIeHHS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSIHUM BEIlECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJOKEHUH MOJIEKYJAPHO-KMHETUYECKOW TEOPHH.
CmaunBaHu€ U KaOWUISIPHBIE ABJIEHUS. TennoBoe paclinpeHue U CKaTue.

Temneparypa. Cs3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBUKEHUS
gactull. Buytpennsas osHeprus. CnocoObl H3MEHEHUS BHYTPEHHEH OJHEpPTHUU:
Terionepeaaya 17| COBEpLIEHUE paboThI. Bunsl TeIUIonepeaaum:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3TYUYCHHE.

KonuuectBo TemnoTel. YaenpHas TEIIOEMKOCTh BelecTBa. TernooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oamanca. [lmaBnenue u
OTBEpPACBAHHE KPUCTAUIMYECKUX BELIECTB. YJE€lbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHpaeHcauus. Mcnapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTyphl KHIIEHHA OT aTMoc(hepHOro
TABIICHUSI.

BnaxxHocth Bo3ayxa.

DHeprus TOIIMBA. Y IeTIbHAs TEIUIOTa CTOPAHMUSL.

[TpuHuuner padotel TemnoBbix asurarened KIIJ[ temnmoBoro nBurarens.
TemnoBble IBUTATENN U 3AIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUH B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmionenune OpOyHOBCKOTO JBUKECHHSL.
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0 ® N o

10.
11.
12.
13.

Habmonenne nuddy3un.

HabOmronenue siBieHnit cMauMBaHKS U KaMWUIAPHBIX SBJICHUM.
HaOnronenue TenioBoro paciumpeHus Ted.

N3meHenne naBneHus ra3a Mpu U3MEHEHUM 00bEMa W HArpeBaHUU WIIU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bunbl Tenonepenaym.

OxJtaykieHue IpHu COBEPIIEHUH PadOTHI.

HarpeBanue npu coBepiieHu: pabOThl BHEIITHUMHU CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMUHBIX BEIIECTB.
HabGmaronenne xuneuus.

HaOnronenue nocTostHCTBA TeMIEpaTyphl IPH TUIABJICHUU.
Mopenn TeIIOBBIX JIBUTATEIICH.

Jlabopamopnuie pabomovt u onvimet.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIU Caxapa.
OnpITEl 10 HAOJIOACHUIO TEIUIOBOIO PACIIMPEHUS Ta30B, KHUAKOCTESH M
TBEPABIX TEII.

OrnpeneneHue JaBjeHUs BO3IyXa B OasIoHe HITIPUIIA.

OnbIThl, AEMOHCTPHUPYIOUIME 3aBUCUMOCTh [ABJIEHUS BO3JyXa OT €ro
00béMa M HarpeBaHUS WA OXJIKICHHS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TEMIIePATYPHI.

HaOnronenne wu3MeHEHUs] BHYTPEHHEH DSHEPrud Tejla B pe3ysbTaTe
TeIIonepeavYr M paboThl BHSITHUX CHJI.

UccnenoBanne sBIeHUs] TEIUIOOOMEHA IMPU CMEIIMBAHUM XOJOJHOW U
ropsiueu BOJIBI.

Omnpenenenne  KOJWYECTBA  TEIUIOTHL, IOJYYEHHOIO  BOJOW  IpH
TEIJI000MEHE C HAarpeThIM METANIMYSCKUM ITUIIMHIPOM.

Ornpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mponecca UCIapeHusl.

Onpenenenne OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Onpenenenue yaeabHOM TEIJIOTHI TUIABISHUS JIbJA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHBIE SIBJICHUS.

OnekTpuzaums Ten. [[Ba pona 3neKTpUYecKuX 3apsaaoB. B3zaumopaercTtBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTH  CUJIBI  B3aUMOJIEHCTBUS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3aPSAJI0B U PACCTOSIHUSI MEXKY TEJIaMM).

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iiekTpudeckoro mnoss. [IpuHumn
CYHEPHO3UIIUU IEKTPUUECKUX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JUABNEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUYECKOTO 3aps/a.

DJIEKTPUYECKAN TOK. YCIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
VCTOYHMKM TMOCTOSTHHOTO TOKa. JIeMCTBHS SIJIEKTPUUECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSIX U Ta3ax.

Onektpuueckags uenb. Cumiia  TOKa.  DJNEKTPUYECKOE  HAIPSDHKEHHE.
ConpoTuBieHne NPOBOJHUKA. Y IEIBHOE CONPOTHUBIEHUE BemecTBa. 3akoH Oma
Uit ydactka uenu. [locimemoBarenbHOE M MAPAIIIEBHOE  COSAMHEHUE
IPOBOJIHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOTO ToKa. 3akoH Jhxoyns—Jlenna.
DneKkTpudecKre Lenu U MOTPeOUTENH IIEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocTosiHHBIE ~ MarHuThl.  B3auMmoaeiicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnuTtHoe nosie. MarHuTHOE 10J1€ 3€MJIA U €r0 3HAYEHUE I KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarautHoe IOJE€  DJIEKTPUYECKOro Toka. IIpuMenenume
AJIEKTPOMArHMTOB B TEXHUKE. /[eliCTBME MarHUTHOTO IOJI1 HA IPOBOJIHUK C TOKOM.
DNEeKTPOJBUIaTENlb IMOCTOSSHHOIO TOKa. VCronb30BaHWE 3JIEKTPOJBHUraTesie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneiter @apanes. SBnenne snekTpoMarHuTHOW MHAYKUUU. [IpaBuno Jlenna.
DNeKTpOoreHepaTop. Crioco0b1 MOJIyYEHUS ANEKTPUUYECKOU SHEPIUH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DIIeKTpU3alus Te.
JIBa pozia 3JIEKTPUYECKUX 3apsiI0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JIEUCTBUE IIEKTPOCKOIIA.
DIIEeKTpOCTaTUYECKast HHAYKIHSA.
3aKOH COXPAHEHUS JIEKTPUUECKUX 3apsI0B.
[IpoBOHUKH Y TUAJIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.
HcTouHNKHM TTOCTOSTHHOTO TOKA.
JIENCTBUSA DIEKTPUIECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJIKOCTH.
. 'a30BbIM pazpsn.
. I3MepeHne cuiibl TOKa aMIIEPMETPOM.
. I3MepeHune 3JIeKTpUIECKOr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u marasuH cONnpoOTHUBIECHUN.
. BzaumopeiicTBre NOCTOSHHBIX MATHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU Pa3/ICJICHUs OJFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoe MoJje ToKa. DJIEKTPOMATrHUT.

JlelicTBHE€ MAarHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM.

DJIEKTPOABUTATENH ITIOCTOSHHOTO TOKA.

UccnenoBanue siBI€HUS 3JIEKTPOMArHUTHOM UHAYKIHH.

OmneiTel @apanes.

3aBUCMMOCTh HAIIPaBJICHUS HWHAYKIHMOHHOTO TOKA OT YCJIOBUUA €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

A T

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOAEHUIO JJICKTPU3AIMH Tell HHIYKIUEH W Tpu
COIPUKOCHOBEHUHU.

UccnenoBanune AEUCTBUS DIEKTPUUYECKOTO TMOJS HA TMPOBOJAHUKU U
TVDIIEKTPHUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETTH MOCTOSITHHOTO TOKA.
W3mepenne u peryiupoBaHUe CUJIbl TOKA.

N3mepenne u peryanpoBaHue HAMPSHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 Pe3ucTop, oT
COTIPOTUBIICHUS PE3UCTOPA U HAMPSHKEHUS Ha PE3UCTOPE.

OnbITHI, J€MOHCTPUPYIOIINE 3aBHCHUMOCTb AIIEKTPUUECKOTO
COMPOTHUBJICHUS] TPOBOAHMKA OT €ro JUIMHBI, IUIOMIAJAU MONEPEUYHOTO
CEUCHUs U MaTepuaa.

[IpoBepka mpaBuiIa CIOXKEHHS HAMNPSHKEHUH TpPH TOCIEI0BATEIHHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHIbI TOKa MPU MapaieIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUECKOTO TOKA, UAYLIETO YEPE3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIAEISEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, WAYIIETO 4epe3 JaMIOuKy, OT
HaIIpsKEHMS HA HEW.

Onpenenenue KIIJ[ nHarpeBartens.

WccnenoBanre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MarHUTOB.
N3yyeHne MarHWTHOTO TIOJISI  TOCTOSIHHBIX ~MAarHWTOB IPH  HX
00BEIMHEHUH U PA3ACIICHUH.

HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTh CHJIbl  B3aUMOJICUCTBUS
KAaTyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa M HAllpaBJICHHS TOKAa B
KaTyIIKe.

18. M3yueHue nercTBrsl MArHATHOTO MOJI HA TPOBOJHUK C TOKOM.

19. KonctpynpoBanue u u3ydeHue padoThl JJIEKTPOIBUATATEIS.

20. 3mepenue KII/I anekTpoaBuraTebHOM yCTaHOBKH.

21. OnbITBIL TIO  KMCCJIEAOBAHUIO SBJICHUS DJICKTPOMATHUTHONW WHIYKIUU:
WCCIICIOBAHUE W3MEHEHHWM 3HAYCHHUS W HANPAaBICHUS HWHIYKIIMOHHOTO

TOKA.
9 KUIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuyeckoe JBWXKeHME. MarepuanbHas Touka. (Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NpPSAMOJIMHEHHOE
nBr>keHue. HepaBHoOMepHOE NpsIMOJIMHENHOE NBUKEeHUE. CpeqHsasi U MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHOyckopeHHOe mnpsiMosinHeiiHoe nBukeHue. (CBoOOgHOE
nageHue. OnbIThl ["anues.

PaBHOMepHOE ABMX’EHUE MO OKpYKHOCTH. Ilepumon u yvacrtora oOpauieHus.
JIuHeiHas u yrioBasi CKOpOCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

ITepseiit 3akoH HeroToHa. Broponi 3akoH Herorona. Tpernii 3akoH HerotoHa.
[IpyHLIMT Cynepno3uLnn CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUS MTOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
nafgeHud. J[Bmxenue mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue martepuanbHONl TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHoBecue
TBEPJIOTO TeJIa C 3aKPEIIIIEHHON OChIO BpaleHusi. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3meHnenne mmmyibea. UMmysibe CHiibl. 3aKOH COXPaHEHUS
nMIyJbca. PeakTuBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTb. PaboTa CWil TSDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEPruu U padoThl. [loTeHInanpHas YHEPTUs Tela, MOJHATOTO HaJl
NOBEPXHOCTHIO 3eMJIU. [loTeHIMabHas SHEPTUs cxaToM NmpykuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIUMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HabGmrogenne MexaHU4YeCKOro JBUKEHUS Tela OTHOCUTENIBbHO Pa3HBIX Tell

OTCYETA.
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9.

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

CpaBHeHuEe TyTed W TPAEKTOpUW ABUMIKEHHS OJHOTO M TOrO K€ Tesa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanne Npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmtoienue nBH>XKEHUs Tela Mo OKPY>KHOCTH.

Hab6nronenne MexaHMuecKuX SBJICHUM, MPOUCXOASIINX B CUCTEME OTCUETA
«Temexkka» mnpu €€ PAaBHOMEPHOM M  YCKOPEHHOM JIBUKECHUU
OTHOCUTENBHO KaOMHETAa (PU3NKHU.

3aBUCUMOCTbh YCKOPEHUS Tejla OT MAacChl Tejla U JEHCTBYIOIIEH HAa HETO
CUJIBL.

HabGnronenue paBeHcTBa CUIT IPU B3aUMOJIEHCTBUM TEJL.

N3meHenue Beca Tea Mpyu yCKOPEHHOM JIBHKEHUU.

IIepenaua ummyJsibca py B3aMMOAEHUCTBUHU TEIL.

[IpeoOpa3zoBanus SHEPTUM MPU B3aUMOJACHCTBUU TEJL.

CoxpaHeHne UMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHHEe UMITYJIbCa IPH a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUH.
Habmtoienue peakTUBHOTO JBU)KCHHUSL.

CoxpaHeHrne MEXaHUYECKON IHEPTUU MTPU CBOOOTHOM I1aJIEHUH.
CoxpaHeHrne MEXaHUYECKOW dHEPTUU NIPU JIBMKECHUU TeJla MO ACHCTBUEM
MPY>KUHBI.

Jlabopamophule padbomot u onvimel.

1.

KoHnctpynpoBanue TpakTa Jjisi pa3roHa U JAJIbHEWUIIEro PaBHOMEPHOTO
JIBIDKCHUS TIAPUKA U TEJICHKKH.

Ornpenenenue cpeaHell CKOPOCTH CKOJIBKEHUSI OpycKa WM JBUKCHUS
[IapuKa 1Mo HaKJIOHHOW IUTIOCKOCTH.

Onpenenenue yCKOpeHHs Tejla MpU PABHOYCKOPEHHOM JIBIXKEHHH TI0
HAKJIOHHOM IUIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJbHOH CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KaK pPsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpduiieHTa TPEHUsT CKOJIbXKECHHUS.

Onpenenenue KECTKOCTH NPYKHUHBI.

Omnpenenenne pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU Tela
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Ompeenienne  pabOTBHl CUJBI  YNPYTOCTH TMPU  TOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HEMOJABMXKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXpaHEHUS YHEPTUU.

Paznen 9. Mexannueckue Ko0Jie0aHUS U BOJIHBI.

KonebarensHoe neukenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/I,
4acToTa, aMIUIUTyJa. MaremMaTH4ecKuil U NpyKUHHBIA MasATHUKU. [IpeBpanieHue
SHEPIUM IPH KOJIeOATEIHHOM JABHUKEHUH.

3aryxaromue — KoieOaHus.  BpiHyxaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoyiHBI. (CBoiicTBa MeXaHWMYecKuxX BoJH. IIpomonpHble W
NOoNepeyHble BOJIHBL. JlIMHA BOJHBI M CKOPOCTh €€ paclpOCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPIOM TENE, CEUCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3Byka M BblcOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenune kojieOaHuii Tea IOA AEUCTBUEM CHIIBI TSKECTH W CHIIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
Hab6nronenune BoIHYKIEHHBIX KOJIEOaHUI U pe30HaHca.
PacnipocTpaneHue npo10iabHBIX U MOMEPEYHBIX BOJH (HA MOJIEIN).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTHI.
AKyCTUYECKUI pe30HAHC.
Jlabopamopnuie pabomovt u onvimet.
1. OmpeneneHue 4YacTOThl M MepHoJia KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.
Omnpenenenne 4acTOTHI U MEPUOIa KoJIeOaHUN PYKUHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpHOJia KOiaeOaHWl MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH TIEpUOa KoJieOaHUM MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH IEpUOJa KOJEOAHMI rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl rpy3a.

6. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHCHUMOCTh  NEpHOJA  KoJeOaHUi
MPY>KUHHOTO MasiTHUKA OT MACChl I'Py3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOIHOTO MaJICHUS.

Paszpges 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJEKTPOMATHUTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJIHBL.  CBoOMCTBa
ANEKTPOMArHuTHhIX BOJH. Illkana »nexkTpoMarHWTHBIX BOJH. Hcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
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OnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomot u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHUJIBLHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€ SIBJICHHUS.

JlyueBas  Momenb  cBeta.  Mcrounmkum — cBeta.  lIpamonuHenHoe
pacrtpocTtpaneHue ceera. 3atMenust Connna u Jlynsl. Otpaxenue ceera. [limockoe
3€pKaJIO. 3aKOH OTPAKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHusi cBeta. [lonHoe BHYTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon mnyueir B nuH3e. Onrtuueckas cucrtema ¢oToanmnapara,
MHUKpOCKONa M Teneckona. ['1a3 kak onTuyeckass cucteMa. biau3opykocTh u
NaTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crnekTp. Omnbitel HptoTona. ClioxxeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPaHEHHE CBETA.

OtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnrtuyecKkuii CBETOBO/I.

Xon tyuel B coOuparoleit JInH3e.

XO0J Iy4er B pacCEeUBAIOIIEH JIMH3E.

[Tomyyenune n300paXkeHN ¢ TOMOIIBIO JINH3.

[Ipunun aevictBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mopensb riasa.

11. Paznoxxenue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenune 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomovt u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPA)KEHHUSI CBETOBOIO Jyda OT yria
naJIeHuUs.
N3ydenne xapakTepUCTUK U300paKeHUsI IPEIMETA B TUIOCKOM 3€pKaJie.

3. HccnepoBaHue 3aBUCHUMOCTH yIJIa MPEJIOMIJIEHUSI CBETOBOIO Jiy4ya OT yrIJia
MaJICHUS Ha TPAHUILIE «BO3yX—CTEKIION.
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4. TlonmydeHue N300pakKeHHM C TOMOIIBIO COOUPAIOIIEH JTHH3HI.
Omnpenenenue (HOKYCHOTO PAaCCTOSHMS M ONTUYECKON CHIIBI COOMparoIe
JIUH3BI.

6. OmbITHI O Pa3JI0KEHUIO OETIOro CBETa B CHEKTP.

OnbITEl TIO BOCHPHUATHIO I[BETA MPEIMETOB MpPHU MX HAOIIOACHUU Yepes3
I[BETOBBIE (PUIIBTPHI.

Paszpnes 12. KBanToBbBIC SIBJICHHS.

Oneitel Pe3epdopna u mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHThl. JInHedaTeie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(da, OeTa- u ramma-uzinydeHus. CTpoeHre aTOMHOTO
anpa. HyxioHnas wmozaens aromHoro sapa. HMszorombsl.  PaamoakTuBHBIE
npespamtenus. [lepuon nomypacnana aTOMHBIX s1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBsA3p Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus anep. Merounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX H3JIYYECHHU HA IKUBBIC
OpraHU3MBbl.

JHemoncmpayuu.

CrexTpbl U3Ty4YEeHHsI U TOTJIONICHUS.

CrekTpbl pa3IMYHbIX [a30B.

CnekTp Bogopo/a.

Hab6mnronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTrunka HOHU3UPYIOUIUX U3ITYUYEHUH.

Peructpauus n3inydeHus NpupoIHbIX MUHEPAIOB U MIPOTYKTOB.

Jlabopamophule pabomot u onvimel.

1. HabGmrogeHue CrIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YaCTHULBI 110 TOPMO3HOMY

nyTH (1o ¢poTtorpadusm).

3. W3mepenue paanoakTuBHOTO (oHA.

IToBTOPHTEIHLHO-00001IIAO U MOAYJIb.

[ToBTOpUTENHHO-0000IAIOIMN MOAYJb MIPEAHA3HAYEH JJI CUCTEMATU3aluu
u  0000IIeHUsT TNPEeIMETHOrO  COJAEpKaHUsS UM ONbITa  JIEATEJIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3HMKH, a TakXkKe JJi1 MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOPABIIINX ATOT Y4EOHBII NpeIMeET.

[Ipy M3ydeHUn AAHHOTO MOJIYJIS PEaTUu3yITCS U CUCTEMATU3UPYIOTCS BHJIbI
JESATENBHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUNBAETCS AOCTUKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
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SBJICHUA TPHUPOABI M TEXHUKHU, OBIAJCHUE YMEHUSIMH OOBICHITH (pu3mdeckue
ABJICHUSI, TPUMEHSS TMOJYy4YEHHbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCTIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3jielia pealn3yeTcs
32 CY€T TOro, 4YTro OOy4YalIIMECs BBIMOIHIIOT 3aJaHusd, B KOTOPBIX UM
npeaJiaraeTcs:
Ha OCHOBE IIOJYYCHHBIX 3HAHMM pacrno3HaBaTh W HAyYHO OOBSICHATH
(uznyeckue SBJICHUS B OKPY Kalollel MPUPOAe U MOBCEIHEBHOM KU3HU;
MCITOJIb30BATh HAYYHBIE METObI HCCIICIOBAHUS (PU3UUECKUX SBIICHUI, B TOM
YUCJIE JJI IPOBEPKU TUIOTE3 U MOIYUYEHHS TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4HbIC OCHOBBI HaM0OJIe€ BAXKHBIX JIOCTHIKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JINYHBIX HCTOYHUKOB
SHEPrMH HAa OCHOBE 3aKOHA IMPEBPALLCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPI'UHu.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

Nzydenne (pu3nku Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs HAMpPaBICHO

Ha JIOCTH)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yIbTaTOB.

B pesynbTaTe uzydyeHus pu3nKd Ha ypOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUs

y obyyarorerocss OyayT copMUPOBAHBI CICIYIONTNE JTUIHOCTHBIC PE3yJIbTATHI B

YacTHu:

* 1) mMaTpuoOTHYECKOT0 BOCIIMTAHMSA:

e - [IPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM
(du3nyecKoil HayKu;

e - [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCHUUCKUX YUEHBIX-(DU3UKOB;

e 2) rpamJIaHCKOro ¥ JyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e - TOTOBHOCTb K aKTUBHOMY YUYaCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTIKCHUN
bu3uKu;

e - OCO3HAaHHE BAXHOCTU MOPAIBHO-3TUYECKUX MPHUHIUIIOB B JESITEIHLHOCTH
YYEHOTO;

e 3)3CTEeTHYECKOr0 BOCIIMTAHMS:

e - BOCHPHUATHE ICTETHUECKUX KAYECTB (PU3NYECKOM HayKu: €€ TapMOHHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4) HIEHHOCTH HAYYHOI'0 MIO3HAHUSA:

e - OCO3HAHHWE IIEHHOCTH (U3MYECKON HAYKM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUSI MUPA, OCHOBBI PA3BUTHS TEXHOJOTHM, BaXXKHEHIIEH COCTABIIAIOLICH
KYJbTYPHI,

e - pa3BUTHE Hay4YHOW JtOOO3HATENHLHOCTH, MHTEpEca K HCCIeI0BaTEeIbCKOM
NEeSTENbHOCTH;

* 5) dopvmupoBanusi  KYJbTYPbl 3A0POBbSI H  3MOLMOHAJBLHOIO
0J1aronoJIy4us:

e - OCO3HaHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBHJl 0€30MacHOr0 IOBEJICHUS Ha
TpaHCHOPTE, HA JIOpOrax, ¢ JJIEKTPUUECKHUM U TEIUIOBBIM 00OpYJOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chOpMHPOBAHHOCTh HaBBIKa pedIeKCHUU, TMPU3HAHWE CBOEro TMpaBa Ha
OIIMOKY M TAKOTO € MpaBa y JPYyroro 4ejIoBeKa;

e 6) TPYAOBOr0 BOCIIUTAHMS:

e - AKTMBHOE y4YacTHUE€ B pPEIICHUM NPaKTUUECKUX 3aJad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOW U



COIMAJIbHOW HAIpaBJICHHOCTH, TPEOYIOIMMUX B TOM 4YHCIEe U (DUIUIECKUX
3HaHUM;

e - MHTEpEC K MPAKTUYECKOMY U3yUECHHIO MPOdeCcCHil, CBA3aHHBIX C (U3UKOM;

e 7) 3K0JIOrM4eCKOr0 BOCIIMTAHUS:

e - OpUCHTAIUSl HAa MPUMEHEHUE (PU3MUECKUX 3HAHUU ISl PEIICHUs 3aJad B
o0JlacTH OKpy>Karollel cpeabl, IUIAHUPOBAHUSA IIOCTYNKOB W OILIEHKH UX
BO3MOXHBIX ITOCJICICTBUU JIJI1 OKPYKAIOILIEH CPEbI;

e - OCO3HAHHUE TJI00AJBLHOTO XapakTepa JKOJOTUYECKHX NpoOsieM U MyTed ux

pelieHus;

e 8) aganTanuum K M3MEHSIOIIUMCH YCJIOBHSM COLMAJIbHON W NPHUPOIHOM
cpeabl:

e - MOTPeOHOCTH BO B3aUMOJACWCTBUM TPU BBIIOJHEHUU HCCICIOBAaHUN U
IPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh OMBITY W 3HAHUAM
APYTHX,

* - TOBBILIEHWE YPOBHA CBOEM KOMIIETEHTHOCTH 4Ye€pe3 IPAKTUYECKYIO
NEATEIbHOCTD;

e - OTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4YuCie (DOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - 0CO3HaHHUE Je(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JaCTH
busuky;

e - IUIAHHPOBAHME CBOErO PA3BUTUS B NPUOOPETEHUM HOBBIX (PU3MUECKUX
3HAHUU;

e - CTPEMJICHUE aHAJIM3UPOBATH U BBISIBJIATH B3aUMOCBS3H IPUPOBI, 00IIECTBA U
SKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OILICHKAa CBOMX JIEWCTBHI C Y4YETOM BIMSHUS HAa OKPY’KAIOIIYIO Cpeny,
BO3MO’KHBIX INTI0OAJIbHBIX MTOCIIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynbrate ocBoeHHS TporpamMMmbl MO (U3WKE Ha ypPOBHE OCHOBHOTO
oOmrero o6pa3oBanus y o0ydaromnierocsi OyayT chopMUpOBaHEI MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOINIUE MO3HABATEIbHbIC YHUBEPCATIbHBIC YUeOHbBIC ICHCTBHYSI,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJSTHBHBIC
YHHUBEpPCaIbHBIC yUdeOHbBIE JICHCTBUS.

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Bba3oBble JjornuecKue 1ecCTBUSA:
e BBIBISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA OOBEKTOB
(s1BNIEHUI);



yCTaHABJIMBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCHU(PUKAIINKA, OCHOBAHUS JIJIsi
0000I1IeHNS 1 CpaBHEHUS,

BBISIBIISATh 3aKOHOMEPHOCTH W ITPOTUBOPEYHS B pacCMaTpPUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3M TMPU HM3YYCHHH (PU3NIECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTHBHBIX
U MHIYKTUBHBIX YMO3AKIIFOUCHHH, BBIIBUTATh THIIOTE3Bl O B3aHUMOCBS3SIX
(bU3UYECKUX BEJIMYHH;

CaMOCTOATENLHO BBIOMPATh CIOCOO pelieHuss y4eOHOW (U3UYEeCKOM
3amaun (CpaBHEHUE HECKOJIBKMX BapHUaHTOB pEIICHUs, BEIOOp Hamboiee
MOJIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUCB).

ba3oBble ucciieoBare/IbCKHue e CTBHA:

MCIT0JIB30BaTh BOIPOCHI KaK HCCIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(GU3MYECKUI HKCIIEPUMEHT, HEOOJbIIOE HCCIAEAOBAHUE (PU3UYECKOTrO
SBJICHUS,

OLICHWBAaTh HAa TMPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU YKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI 110 Pe3yjibTaTaM
MPOBENEHHOTO HAOMIOAEHUS, OIbITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JlajbHEHIee pa3BUTHE  (PUBUYECKUX
MPOILIECCOB, a TAKXKE BBIJIBUTATh MPEATNOI0XKEHHS 00 X Pa3BUTUU B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3UYHBIC METObI, THCTPYMEHTHI U 3alPOCHI MPU TOUCKE H
orbope WHGPOpPMAIMU WIM JaHHBIX C Y4E€TOM TPEUIOKCHHON ydeOHOU
(dbuznyecKoil 3a1a4u;

aHAM3UPOBATh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(POPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM TIPEICTABICHHUS;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHMAIBHYIO (QOpMYy TIpeICTaBJICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi M MX KOMOWHAITHSIMH.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B XOj¢ OOCYXJCHHS Y4ECOHOro MaTepHalia, pe3yJbTaToOB JIa0OpaTOPHBIX
paboT M POEKTOB 3a7]aBaTh BOMPOCHI 0 CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHHWE 3aJadd W TOJJICp KaHHe
OJ1aro’KeIaTeIbHOCTH OOIIEHNS;

COIMOCTAaBIIATh CBOM CYXKICHUS C CYXIACHUSAMHU JPYTUX YYaCTHHUKOB
Juaiora, OOHapyXKUBaTh Pa3Iu4Ke W CXOJCTBO MO3UIINN;



BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPEJICTABISATh PE3YJIbTAThl BBITIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA);

MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIUBUIYyAIbHOW palbOThl TpHU PEIICHUH KOHKPETHOW (u3nyeckomn
poOJIeMBI;

MPUHUMATh eI COBMECTHOM JCATEIBHOCTH, OPTaHU30BBIBATH JICUCTBUS
no e€ MOCTIKEHHUIO: paclpeAessiTh poJiH, OOCYXJaTh IPOLECCH U
pE3yNbTaThl COBMECTHOM pabOThI, 00001I1aTh MHEHHS HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIPABJICHUIO M KOOPAWHHUPYS CBOM JEUCTBUS C JIPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHS.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmauml:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOMINUX
ISt perieHust GU3N4eCKuX 3HAHUM;

OPUEHTHUPOBAThCS B  PA3IMYHBIX  IMOAXOJAX TMPUHATHS  PEIICHHUM
(vHIUBUAYyaTbHOE, TPUHSATHE PENICHUS B TPYIINE, MPUHITHE PEIICHHMA
TPYIIION);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pellleHUs GU3MUECKON 3a7auu WIN
IUTaHa HMCCIIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIPEJIaracMbIe BAPUAHTHI PEIICHUN;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIBLHBIN NHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluH U MPEJIaraTh MIaH €€ N3MEHEHUS;
OOBSCHATh TPHUYUHBI  JTOCTIDKCHHSI  (HEJIOCTHXKEHUS) PE3yiIbTaTOB
JeSTEIHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JCSITEIBHOCTH (B TOM YHCIE B XOJ BBITOJHEHHUS
(U3UYECKOTO  HCCIICIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENNHCTB, W3MEHUBIIMXCS CUTYalHMii, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4eyioBeKa B XOJ€ CIopa WIH JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOTro;
MPU3HABATh CBOE MPaBO Ha OMMOKY MPHU PEHICHUH (HU3UUECKUX 3a7ad WK
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoniry o0yuenus B 7 Kjacce mpeMETHbIEC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOMIMXCA YMEHU:

UCIIOJIB30BaTh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHWS,
HaOJI0/IeHUE, HKCIIEPUMEHT, MOJENb, TUIOTE3a, CIUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAHMYECKOE JBWXKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPAaEKTOpHUs, pPaBHOACHCTBYIOIIAs
cuJa, nedopmarus (ynpyras, IJIacTuyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddysus, TENIoBOEe JABUKEHHUE YaCTHI] BEIIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpUUs,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPIBIX TEJI C 3aKPEIUIEHHOH OCBIO
Bpall€HUs, Mepeaada [OaBICHUS TBEPABIMH TENAMH, KUIAKOCTSIMU U
razamy, arMocepHoe JaBlieHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON AHEPruu) Mo ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHUE;
pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MUECKUX SIBIICHUUA B
OKpY’KalollleM MHpEe, B TOM uucie (U3MUYECKUE SIBJICHUS B MPUPOJE:
MPUMEPBI IBUKEHUS C PA3IMUYHBIMU CKOPOCTAMH B >KMBOM U HEXKUBOU
MpUpOJIE, NCUCTBUE CWJIbI TPEHUS B MPUPOAEC U TEXHUKE, BIIHSHUE
aTMOC(EpHOro JaBJICHUsS Ha >KMBOM OpraHu3M, IJIaBaHHUE PbIO, phlUyaru B
TeJIe YelIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B y4eOHYIO,
BBIJICJISTH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKK) (PUBHUECKUX SIBJIICHUIA;
ONMKCHIBATh M3YyUYCHHBIE CBOMCTBA Tel M (PU3UUYECKHE SBICHUS, UCIIONIb3YS
¢du3nyeckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpPEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJa YNPYTOCTH, CUJIA TSAKECTH, BEC
Tena, CWJIa TPEHUs, JaBieHUe (TBEPIOro Tena, JKUIKOCTH, Tas3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKas padoTa, MOUTHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3Q(UIMEHT TMOJE3HOro JEHCTBUA MEXaHU3MOB,
KUHETUYECKas M TMOTEHIHaTIbHAs DHEPTHsi), MPU OMHCAHWUU MPABUIBHO
TPaKkTOBaTh  (PU3MUYECKUH  CMBICT  HUCIOJB3YyEeMBIX  BEIWYUH, UX
o003HaueHUs W eIUHUIIBI (U3HUECKUX BEIWYUH, HAXOAWUTHh (DOPMYIIHI,
CBS3BIBAIOUIUE JAHHYIO (PU3NYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMM,
CTPOUTH TpaUKU U3yYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U MPOLIECCHI,
WCIIOJB3Ysl MpaBUiia CIOKEHHs CHII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, IpaBWIO paBHOBecUs phiuara (0J10Ka),



«30JI0TOE€ MPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOU
SHEPruu, NpHU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMKChIBATH €70 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH OOBsACHEHHE U3 1-2
JIOTUYECKUX I1IaroB ¢ OMOpOil Ha 1—2 M3yYEeHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiarb pacu€THble 3anadyd B 1-2 JEUCTBUSA, HCIONB3YS 3aKOHBI M
dbopmyIbl, CBsI3BIBAaIONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIJIOBHS 3a/1a4d 3alHUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (HU3UUECKUE
BEJMYUHBI B ()OPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOJWUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIsl PEIICHUs 3a]a4, OLECHUBATh PEeaTUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO pEIIUTh MNPU MOMOIIU
(U3HYECKUX METOJOB, B OTMCAHUU UCCIIETOBAHUS BBIIEIATH IPOBEPSIEMOE
NpEANoioKeHne  (Tumoresy),  pas3iuyatb W MHTEPHPETUPOBATH
MOJIYYeHHBIA pe3yJibTaT, HAXOAUTh OIIHUOKH B XOJE OIbITA, JeJaTh
BBIBOJIbI 10 €T0 Pe3yJIbTaTaM;

INPOBOJUTH OMNBITBI IO HAOMIOACHHIO (U3HYECKUX SIBICHUA WU
bu3HYecKuX CBOMCTB TeI: dbopmynrpoBaTh MpOBEPSIEMbIEC
MPEANOI0KEHU, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pyA0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIUPOBATH BHIBOJIBI;

BBINIOJIHATD MpSAMbIE H3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MAacChl TeJa,
00bEMa, CHUIBI U TEMIIEPATypbl C UCIOJIb30BAaHUEM aHAJIOTOBBIX U
nu(dpPOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3NUYECKOW BEJIMYUHBI OT
APYrod € HCIOJb30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JBIXKYIIErocs Tejla OT BPEMEHU [IBWXKCHUS Teja, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOLIAAU CONPUKOCHOBEHUS TEJN, CHIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH Tella U OT IJIOTHOCTH >KUJKOCTH, €€ HEe3aBUCUMOCTH
OT IJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOrPYXKEHO TEJO0, YCIOBUN
IJIaBaHUsl TeJl, YCJIOBUN paBHOBECHs pblyara U OJOKOB), Y4acCTBOBaTh B
IUIAHUPOBAHUM  y4eOHOrO HCCIEAOBaHUs, CcoOUpaTh YCTaHOBKY U
BBITIOJIHATh U3MEPEHHUA, CIeNysl MPEeIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKHMX BEJIWYUH B BUJE



NOpeUIOKEHHBIX Ta0nuil U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEJOBAHMUSI;

NPOBOANTH KOCBEHHBIC HU3MEpEeHHs] (PU3MYECKHX BENMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CHUJa TPEHUS CKOJIBXKCHHUS,
JaBJIIGHWE  BO3JyXa, BHITAJIKUBAIOIIAsl CWiIa, JCHCTByomas Ha
HNOrpyXEHHOE B KHUJAKOCTh TeJO0, KO3()(PUIMEHT MONEe3HOro AEHCTBUSA
NPOCTBIX MEXaHWU3MOB), CIEeAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUMCIISTH 3HAUEHNE UCKOMOMN BEJIMUMHBI,

co0JII0/1aTh MpaBUIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

YKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JUHAMOMETpP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
pblyar, HOJBUHBIA U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS HW3YyYEHHBIX TNPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAaHUA (B TOM YHUCIE:
HNOJIUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUYECKUX SIBICHUN M HEOOXonUMble (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEPbl  (HAXOAUTh  HHMOpPMALMIO O  NPUMEPAX)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU s obecriedeHnst 0€30MacHOCTH MPH OOpalleHnH ¢ MpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS U COOIIOICHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKpY Kalollel cpee;

OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmanuu B HHTepHere B
COOTBETCTBHH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEFOIINXCS
3HaHUH © TYTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATD
uH(pOpPMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEUYUBOM WM MOMKET OBITh
HEI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (PHU3MYECKOTO0 COACpXNaHHs, CIPaBOYHbIE MaTEepHAIIbI,
pecypcbl ceTu MHTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HH(GOPMALUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMalu (HU3MUECKOrO COAEPKAHUS, B TOM
yucie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUS O pe3yJbTaTaxX MPOEKTOB
WIM YYEOHBIX HCCIEJAOBAaHUM, HpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



W3YYCHHBIM TOHATUUHBIMN ammapaT Kypca (QU3MKH, COMPOBOXKAATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MPU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCJIEAOBAHUU pacrpenessiTh
00SI3aHHOCTH B TPYINE B COOTBETCTBUU C IIOCTaBIICHHBIMHM 3ajadyaMu,
CIEOUTHh 3a BBINOJIHEHUEM IUIaHA JCHUCTBUW, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJL B  JIEATEIbHOCTh  TPYMNINbl, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAI MHEHHUE OKPYKAIOIIUX.

K xoHiy o0yuenus B 8 kiacce npeIMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JIOJIKHBI OTPAXKATh CHOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHU:

HCIOJIb30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAIIMUECKHE U
aMmopdHbIe TeNa, HACHIIEHHBIH W HEHACBHIINICHHBIN TMap, BIAXXHOCThb
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSAS DHHEPrUs, TEIUIOBOM JIBUTATEIb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUI 3apsi/l, FIEKTPUUYECKOE M0JI€, MPOBOJHUKHI
Y TUDJICKTPUKH, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacCUIMPEHUE M CKaTHe, TeIvionepesaaya,
TEIJIOBOE€ PAaBHOBECHE, CMAUYMBAHUE, KAIWJUISIPHBIE SIBJICHHUS, UCHIAPCHUE,
KOHJICHCAIlUs, TUIaBJICHUE, KpHUCTa/UIM3anus (OTBEpJieBaHUE), KHUIICHHE,
Teronepeaaya (TeTUIONIPOBOAHOCT, KOHBEKIIHS, U3JIy4YeHue),
ANEKTPU3ALUS TEJ, B3aUMOJCUCTBUE 3aAPSI0B, NEUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICHCTBUE MAarHUTOB, JCWCTBUE
MarHuTHOTO TOJIs Ha TIPOBOJIHUK C TOKOM, DJIEKTPOMAarHUTHAS MHIYKIIHSA)
10 ONHUCAHUI0 UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacIio3HaBaTh MPOSBICHHE M3YYCHHBIX (DHU3WYECKUX  SBICHUNA B
OKpY’)XKalollleM MHpe, B TOM 4YHucie (U3UYECKHE SBICHHS B IMPUPOJE:
MOBEPXHOCTHOE HATSHXKECHUE W KANWUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTaJUIbl B mOpupone, wuziaydyeHue CosiHIa, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, dJIEKTPHUCCKHE
SBJICHUSI B aTMocdepe, dJIEeKTPUUECTBO YKHMBBIX OPraHU3MOB, MArHUTHOE
nosiie 3emun, Jpedd MoarOCOB, PO MAarHUTHOTO MOJS JIJIS KWU3HU Ha
3emiie, MONSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UYSCKHUX
SIBJICHUH;

OMUCHIBATh U3y4YCHHBIE CBOMCTBA Tel M (PU3UYECKUE SIBIICHUSI, UCIIOJIb3YS
(uznyeckre BeIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs], KOJTUYECTBO
TEIJIOTHI, yJAEIbHAas TEIIOEMKOCTh BEIIECTBA, VyJAEAbHAA TEIJIOTa
IJIaBJICHUsI, yJAENbHAs TEIUIoTa MapooOpa3oBaHMs, yJACIbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(PPUIUEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MAIllMHBI, OTHOCUTEJBbHAs BIAXHOCTb BO31yXad, JJIEKTPUYECKHU 3apsn,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPsSKEHUE, CONPOTHUBIICHUE MPOBOJHUKA,
yAENbHOE  CONPOTUBIEHUWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKAa), NpPH ONHCAHUM MNPaBUIBHO  TPAKTOBATh
(bu3nyecKuil CMBICI HCIOJIb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHHIIBI
bu3NYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TrpaduKku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETNYMH;

XapaKkTepu30BaTh CBOMICTBa Tels, (PU3MUECKHE SBICHHUS U MPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJEKYJSIPHO-KUHETUYECKOM TEOpUU
CTpOEHHUS BEIlEeCTBa, MPUHLMUI CYNEPHO3UIUHU TMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiaa, 3akoH OMa 11 yyacTKa LEeNu, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHHsS DJHEpPruM, MNOpU ITOM JaBaTh
CJIOBECHYIO0 (DOPMYJMPOBKY 3aKOHA W 3aIMChIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATh (PU3MUYECKHE MPOLECCHl M CBOMCTBA TE€J, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTrHYEeCKUX
iaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3UYECKHUX SIBICHHIA,
(U3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacy€THble 3a7adyd B 2-3 JCUCTBUSA, HCIONB3YS 3aKOHBI M
dbopmyIbl, CBsI3BIBaIONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAM3a
YCHOBUSL 33/la4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (QOPMYIIBI,
HEoOXOoquMble il €€ pelleHHs, NPOBOAMTH pacu€Thl W CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMHU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIUTh MNPU MOMOIIU
(U3NYECKUX METOAOB, HCIOJIb3yS OMNHCAHUE HCCIEIOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  INPEAIIOJIIOKEHUE, OLEHUBATh IPAaBHWIBHOCTh IOPSAKA
MIPOBEICHUS UCCIIEOBAHMS, JI€JIaTh BBIBOJIBL;

MPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (PU3MYECKUX SBJICHUNA WM
(U3HYECKUX CBOMCTB TeJl (KaNWLISIPHBIC SIBICHMS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MPH U3IYYEHUH OT IBETa W3Mydaroliei (MOrJIONIaromieil)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHHUs BOJBI OT TEMIEPATypbl KUIKOCTH U
IUIOIAAN €€ TIOBEPXHOCTH, DJJEKTPHU3alus Tel W B3aWUMOJEHUCTBHUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX II0JIEM IIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHuTHOTO TOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBAa D3JIEKTPOJBUTATENS IOCTOSHHOTO TOKa): (POPMYJIUPOBATH
IpOBEpsiEMbIE MPEANONIOKEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUsl, OMUCHIBATH XOJ1 ONBITA U (DOPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATh ~ MPAMBIE  W3MEPEHHsS]  TEMIEPATypbl,  OTHOCHTEIbHOMN
BJIQXHOCTH BO3/yXa, CHJIbl TOKA, HANpPSOKEHUS C MCIOJb30BAHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEIMYMH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJ]aHHON a0COTIOTHON MOTPEIIHOCTH;
MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJAHOW (PU3NYECKOW BEJIMYUHBI OT
Apyrod C HCHOJB30BaHUEM MPSAMBIX HU3MEPEHUN  (3aBUCUMOCTb
CONPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOW@AAW IONEPEYHOro
CEUEHMs U YACIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMK, OT HANOpsDKEHHWsT Ha  POBOJHUKE,
UCCJIEIOBAHUE IOCJIEIOBATENBHOTO U MApaUIEIbHOTO  COEAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUPATH YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIeAys NpPeIJOKeHHOMY IUIaHy, (PUKCUpOBAThH
pe3ynbTaThl TOJYYEHHOM 3aBHCUMOCTH B BHUAE TaOIUI U TpadUKOB,
JIeJ1aTh BBIBOJBI I10 PE3YyJIbTaTaM UCCIEAOBAHUS;

IPOBOJNTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYMH (yJesibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE TMPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IJIAaHUPOBATH W3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CleNysl NPEII0KEHHON WHCTPYKLHH, U
BBIYHCIISATH 3HAYECHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIPpU padoTe ¢ 1ad0paToOpHbIM
000pyIOBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HX ONUCaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUMK HIIEKTPHUUECKOW HHEPruH, 3JIEKTPOOCBETUTEIIbHbBIE
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IEKTPHUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTATENb ITOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PU3MUYECKUX SIBJICHUN U HEOOXOJMMBbIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHbBIE
npuOoOpbl MO CXEMaM M CXEMAaTU4YHBIM pUCYHKaM  (KHUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTaTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUECKUX
LeMnel ¢ MOoCAeA0BATENbHBIM U MMApaUIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUECHHUS FIEMEHTOB 3JIEKTPUUECKUX LIeTel;



OPUBOIUTH  MpUMEPbl  (HAXOAUTh  HHMOpPMALMIO O  MPUMEPAX)
IPAKTUYECKOI0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU JUIs1 oOecrieueHurss 0€30MacHOCTH MpHU OOpalleHuy ¢ NpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 30POBbS M COOIIOACHUS
HOPM 3KOJIOTHYECKOTr'0 ITOBEJICHUS B OKPYKAIOILLEH Cpee;

OCYIIECTBIATh MOUCK HMHPOpMALMK  (PUIUYECKOTO COAECpNKAHUSI B
HNutepHere, Ha OCHOBE MMEKOLIMXCSA 3HAHUW U NYTEM CpPaBHEHUA
JOTOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACIATH HMH(POPMALUIO, KOTOpas
SBJISIETCS. IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOI;
UCIIOJIb30BaTh MPU BBHIMOJIHEHUH Y4YEOHBIX 3a/laHUi HAayYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PUBMUECKOrO  COJIepKaHUs, CIPaBOYHbIE MaTepuabl,
pecypcesl cety MIHTEepHET, BianeTh NpuEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIIECHMUS,
o0o06mass uHOpPMALMI0 U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
colepXaHUs, B TOM 4Yuciae NyOJMYHO MPEACTABIATh PE3YJIbTaThI
IIPOCKTHOW HJIM UCCIENOBATEIBCKOU NESATENbHOCTH, IPU 3TOM I'PAMOTHO
UCIOJb30BaTh M3YYEHHbI TMOHATUMHBIM ammapar Kypca (DU3HKH,
CONPOBOK/JIATh BBICTYIUICHUE MPE3CHTALINENM;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIECAOBAaHUN (DU3UUECKUX
MPOLIECCOB paclpeeNisiTh OOS3aHHOCTH B TpPYyNNE€ B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 3aJla4aMH, CICAUThH 3a BBIIIOJIHEHUEM IUIaHA IEUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHHBaTh COOCTBEHHBIA BKJIaJ B
NEATEIBHOCTD TPYIIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHE,
MPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHIL.

K xonIry o0yueHus B 9 Kjacce mpeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh MOHATHUSA: CHCTEMa OTcuéra, MarepuanbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEITLHOCTh MEXAaHWYECKOTO JBMKECHHS, Jedhopmarius
(ympyras, mjiacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOpEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPJOrO TeNa, pABHOBECHE, MEXAaHUYECKUE KOJEOAHUS U
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK, AJIEKTPOMATrHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTallbHO30PKOCTh,
CHEKTPhl UCIYCKAHUs M MOTJIOIIEHUs, aibda, OeTa- U raMmma-u3aydeHus,
W30TOIIBL, SIAEPHAS SJHEPreTHKA;

pazniuyath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHENHOEe
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE, CBOOOJIHOE
NajieHUue TeJ, PABHOMEPHOE JBM)KEHHE 0 OKPYKHOCTH, B3aUMOJEICTBUE



TeJ, pEaKTUBHOE IBM)KEHUE, KojeOaTelbHOe IBMKEHHE (3aTyXarolue U
BBIHY>KJICHHBIE KOJIEOaHWs), PE30HAHC, BOJHOBOE JBM)KCHHE, OTPaKCHHE
3BYyKa, MPSMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBETAa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe 0eJI0ro cBeTa B
CHEKTP M CJOXXEHHE CHEKTpPalbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsA PaJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOrO0 CHEKTpa
U3JTy4YEHHsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh TMPOSBICHHE M3YyYEHHBIX (U3MUECKUX  SBICHUH B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SBJICHHUS B MPUPOJIE:
MPWIKUBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOU CUCTEMBI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHAMH, 3XO0, LBETa Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OUOIOTMYECKOE NEUCTBUE BUIMMOTO,
yabTPadUOIETOBOTO W PEHTTC€HOBCKOTO M3JIyYCHHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHUYECKHE JYy4Yd, DPAJAUOAKTHUBHOE H3ITyUEHUE
MPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAAUMOAKTUBHBIX W3IYYEHUU Ha
OpraHu3M 4eJloBeKa), NMpHU ATOM MEPEBOJAUTHh MPAKTUYECKYIO 3a/ladyy B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (Mpu3HAKH) (HU3UUECKUX
SIBIICHUIA;

OIKCHIBaTh U3yUEHHbIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHUS, UCIIOIb3Ys
¢bu3nyeckue BENWYUHBI (CpelHsAs W MIHOBEHHAas CKOPOCTh Tella TMpu
HEPaBHOMEPHOM JBUKEHUH, YCKOPEHHE, NEepeMEIlIeHHe, MyTh, YyrioBas
CKOPOCTb, CHJIa TPEHMS, CUia YNPYrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHMs, BEC Tejla, HUMIYJIbC Tela, WMIIYJIbC CHIIBL,
MexaHuveckas paboTa M MOIIHOCTb, MOTEHIMAIbHAS SHEPrus Tena,
MOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPIUs CKaTON
NPYKUHBI, KHHETHYECKas DSHEprus, IOJIHas MeEXaHU4ecKas >SHeprus,
NEPUOJ U YacTOTa KojeOaHuM, IMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTesib MPEIOMJICHHUS Cpebl), TP OMUCAHUU
NpaBUIBHO TPAaKTOBaTh (U3UUECKUN CMBICT HCIOJb3YEMbIX BEJIUYUH,
0003HAaYeHUss W €IUHHLBl (PU3MYECKUX BEJIWYMH, HAXOAHUTH (DOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMUYMHY C APYTHMHU BEIMYHMHAMH,
CTPOUTH TpapUKK U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA TN, (PU3MYECKUE SIBICHHUS U THPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHMS,
OPUHIUI CYNEPIO3ULIHMH CWJI, NPUHUUI OTHOCHUTEIBHOCTH ['amuies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MacCOBOT'O YHCEN



IOpU SJACPHBIX PEAKIUIX, NPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aITUCHIBaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3MUYECKHE MPOLECChl M CBOMCTBA TE€J, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHUE U3 2—3 JTOTHYECKUX
1aroB ¢ Omnopod Ha 2-3 W3Yy4YEHHBIX CBOMCTBA (PU3UUYECKHUX SIBICHHM,
($U3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THble 3anadd  (OmMparolmuecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: HAa OCHOBE aHaiM3a YCJIOBHUS 3a7aud 3alKChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WA W30BITOYHBIE TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJIsl PEIICHHsI, TPOBOAUTH PAcCUEThI U
OLICHWBAaTh PEAJIMCTUYHOCTh IMOJYUYEHHOTO 3HA4YeHUA (PU3NUECKOU
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO pEIINTh MPU TOMOIIH
(U3UYECKUX METOAOB, HCIOJIb3ys OMNHCAHUE MCCIEIOBAaHUS, BBIIEIATH
IpOBEPSiEMOE  TPEIOJOKEHUE, OICHUBATh MPABWIBHOCTh IOPSAIKA
MPOBEICHUS]  UCCIENOBAaHMs, JIeJaTh  BBIBOJIbI, HMHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOIECHUH 1 OTIBITOB,;

OPOBOAMTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNA WIH
¢u3nyecKkux CBOWCTB Ted (M3yuyeHHE BTOporo 3akoHa HbloTOHa, 3akoHa
COXpaHEHUsl PHEPrUu, 3aBUCUMOCTH TNEepHoja KojeOaHWil Mpy>XKHUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MAJIbIX KOJ€OaHUM, MPSIMOJIMHEITHOE PACIIPOCTPAHEHUE CBETA,
pasnokeHne OeNoro cCBeTa B CIEKTP, M3YyUEHUE CBOMCTB M300paKECHUS B
IJIOCKOM 3€pKajle U CBOMCTB M300pa)keHUsl MpeaMera B coOuparouiei
JUH3e, HAOMIOJEHNE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HW3IYUYCHHS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0Opy/lOBaHUs, ONHUCBHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(GbopMyIMpOBaTH BHIBOIBI,

NPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompenensis
CpelHEee 3HAYeHUE U3MEpsIeMOl BeIMYMHBI ((DOKYCHOE pacCTOSHHE
coOuparomeil JUH3bI), OOOCHOBBIBATH BBHIOOp crHoOcO0a HU3MEpPEHHUS
(M3MepUTENILHOTO TTPHOOpa);

MPOBOJUTh MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYHUH C
UCTIOJb30BAaHUEM NPSAMBIX H3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBM)KEHUM 0€3 HayaJlbHOM CKOPOCTH, Iepuoja
KOJIEOaHUM MaTeMaTH4eCcKOoro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHus U yriia MpejoMJIeHUs OT yria



NaJeHus): IUIAHUPOBAaTh HCCJIENOBAaHUE, CaMOCTOSTENbHO COOUpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHOW 3aBUCHMOCTHU
(¢bu3nYecKnX BEIWYWMH B BUJE TAaOMUIl U rpadUKOB, JieJaTh BHIBOJBI IO
pe3yJbTaTaM HCCIEI0BaHNUS;

IPOBOAUTHh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBUKCHUH,
YCKOpPEHHE CBOOOJHOIO MaieHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHSI CKOJBXECHHS, MEXaHHueckas pabdoTa ¥ MOIIHOCTb, YacToTa H
nepuoj KojeOaHWi MaTeMaTHYecKoro U NPYKHUHHOTO MAasiTHUKOB,
ONTUYECKas CWIa COOUparomiel JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHUS, CIEAys MPEITIOKEHHON MHCTPYKIIMH, BBIYUCIIATDH
3HAUEHUE BEJIMYMHBI U aHAJTU3UPOBATH MOJYYEHHBIE PE3YyJIbTAThI C yUETOM
3aJIaHHOM TIOTPEIIHOCTH U3MEPEHHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIPpU paboTe ¢ 1ad0paToOpHbIM
000pyIOBaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKU M3YUYEHHBIX (QUINUYECKUX MOJIENCH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO0, TOUYEHYHBIH HCTOUYHUK
CBETa, JydY, TOHKAas JIMH3a, TUIAHETapHas MOJEJb aTroMa, HYKJIOHHAas
MOJIeJIb ATOMHOTO f/IPa;

XapaKTepu30BaTh TPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HUX OMUCAaHUA (B TOM YHUCIE:
CIHUIOMETp, MATYUKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, pPaKeTa,
9XOJIOT, OYKH, TeEepHUcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOBI,
CHEKTPOCKON, JO03MMETp, Kamepa BuibcoHa), HUCHONB3ys 3HAHHUS O
CBOMCTBaX (PU3MYECKUX SBICHUH UM  HEOOXOauMble  (PU3NUYECKUE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI i CXEMATHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX HPUOOPOB M TEXHOJIOTHMUECKHUX IPOLECCOB
IpU pelieHUH YYEOHO-NIPAKTUYECKUX 3a7ad, ONTHUYECKHUE CXEMBI ISt
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKaJie U cOOUparole JTMH3E;
OPUBOIUTH  NPUMEPHl  (HAXOAUTh  HHMOPMALUIO O  MPUMEPAX)
MPAKTUYECKOr0 HCIMOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU U1l obecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ NMpuodopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS U COOIOICHHS
HOPM KOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBJIATh TMOUCK HHpoOpManuu (U3NUECKOTO COJEpKaHUS B
HNuTepHeTe, caMocTOsATENBHO (POPMYIHUPYSI MOUCKOBBIN 3alpOC, HAXOIUTh



MyTH ONpEJeNIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MHPOpPMAIMN Ha OCHOBE
MMEIOIUXCA 3HAHUN U JOIIOJIHUTEIIbHBIX HCTOYHUKOB;

MCII0JI30BaTh MPHU BBIMOJIHEHUH y4E€OHBIX 3aJaHUN Hay4YHO-MOMYJSPHYIO
JUTEPATYPY  (PUBMUECKOrO0  COJEpKaHHUs, CIPaBOYHBIE MaTepuabl,
pecypcesl cety MHTEepHET, BiianeTb NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMAIMU W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOIO COJEpKAHMS,
nyOJIMYHO MPEACTABIATh Pe3yIbTaThl IPOEKTHOM WIIM HCCIIeI0BATENbCKON
NEATEIBHOCTH, IMIPU  3TOM TIPaMOTHO  HCIOJb30BaTh  U3YYEHHBIN
NOHATUUHBIM anmapar Mu3ydaeMoro pasjena (U3UKA U COMPOBOXKIATH
BBICTYIUIEHHE TpE3eHTauued ¢ Y4€TOM OCOOEHHOCTEH ayAUuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
Konn4yectBo 4yacos JICKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (ungposbie)
KoHTpobHBI IIpakTHYeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThblI padoThI
pecypchl
Pa3nen 1. ®usuka u eé posib B IO3HAHUU OKPY:KAKOIIEro MUpa
bu6nuoreka [JOK
1.1 O - 2
HBHKa - Hayka o IPHpOae https://m.edsoo.ru/7f416194
bubnnoreka [IOK
1.2 O 2 1
HBHHECKHE BETIHHHIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAay4YHBIN METO/T TO3HAHUSA 2 1 bubmorexa LHOK
' y A https://m.edsoo0.ru/7f416194
Hroro no pazneny 6

Pa3znea 2. IllepBoHayaibHbIEe CBeJeHUSI 0 CTPOCHUM BelllecTBA

2.1 CtpoeHue BelecTBa 1 bubnmorexa [TOK
' P - https://m.edsoo.ru/7f416194
29 JIBm>xeHUEe U B3aUMOICHCTBUE YACTHI] ) | bubnmoreka [JOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bubnnoreka [IOK
2.3 A 2
TPETATHRIC COCTOANMA BEecTBa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3auMoOAeiicTBHE Te
b K
3.1 MexaHH4ecKOoe IBIKCHIE 3 nommorexa O

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




bu6nmoreka [JOK
32 Hrepuns, macca, m0THOCT 4 ! https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
3.3 Crua. Bret cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnen 4. /laBienune TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 [aBnenue. Ilepenaua naBneHust TBEpAbIMU 3 bubnuotexa [JOK
' TeJIaMH, )KUJAKOCTIMHU U razaMu https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.2 JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 ATmoc(peproe nasneHie 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA NOTPYyKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso0.1ru/7f416194
Hroro no pazgeny 21
Pa3zgea 5. PaboTa 1 MOIIHOCTB. JHEPrUust
bu6mmoreka [IOK
> Pabora 1 mompgoCTS 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [JOK
32 TpocThie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
>3 Mexaieckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I1O ITPOIT'PAMME 68 12




8 KUIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeruioBble siBJ1eHUs
11 C . ccTBa 7 bubnuoreka [JOK
' TPOCHHE H CBORCTBA BELL https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
12 Teruioseie npouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nen 2. DiekTpuyeckue 1 MAarHUTHbBIE SIBJIEHUS
DnexTpuueckue 3apsaabl. 3apsHDKEHHBIE Tela bubnuoreka IIOK
2.1 . 7 1
U UX B3aUMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. N but6mmoreka [JOK
2.2 IToCTOSIHHBIN 3IIEKTPUYECKUM TOK 20 1 7 https://m.edsoo /74181 co
bubnuoreka [JOK
2.3 MarHHTHbIC ABICHAS 6 ! L3 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
24 IMEKTPOMATHHTHAS HHILY KUK 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KUIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. Mexann4yeckue siBJeHUs
L1 MexaHn4ecKoe ABUKEHUE U CIIOCOOBI €T 10 1 bubnuoreka [JOK
. OIUCaHUS https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.2 B 5 20 1 3
SAIMOACHCTBIE TC https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.3 3aKOHbBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznen 2. Mexannuyeckue Koje0aHUsI U BOJHBI
but6mmoreka [JOK
2.1 M
CXHMYECKUE KONCOaH 7 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2.2 M . 1
CXAHIHECKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE 1M0J1€e U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEKTPOMarHuTHOE MOJIE U 6 ) bubmuoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA




but6mmoreka [JOK

4.1 3aKOHbI PaclpoOCTPaHEHUsI CBETA 6 2 hitps://m.edsoo ru/7f4 1 ada6
bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 6 3 hits://m.edsoo ru/7f4 1 ada6
bubnunoreka [JOK
4.3 Paznoxenue 6e10ro CBeTa B CIIEKTP 3 2 hitos://m.edsoo.r/7f41 ada6
Hroro no pazneny 15
Pa3nes 5. KBanTOBBIC IBJ1CHHA
but6mmoreka [JOK
5.1 Hcnyckanue v norjioneHue CBeTa aToMOM 4 1 hitps://m.edsoo ru/7#4 1 ada6
bu6nuoreka [JOK
32 CTpocHHE aTOMHOTO 3P 6 ! https://m.edsoo.ru/7f41a4a6
bubnunoreka [JOK
5.3 S nepHbie peakuumn 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. [loBTOpHTEIbHO-000011IAK0IIUI MOYJIb
[ToBTOpenue u 0000IIEHUE CONEPIKAHUS bubnuoreka IIOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIJIAHUPOBAHHUE

7 KIIACC
KosanuecTBo yacos I DJIeKTPOHHbIE
ara
Ne uudposbie
Tema ypoxka Kourpoasbnbie | IlpakTHyeckue | H3Y4YE€HH
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI s
pecypchl
) ®usuka — HayKa O IPUPO/IE. 1
SIBneHus npupobl
2 DuU3NYECKUE SBIICHUS 1
3 ®u3nuecKue BEIUYUHbBI U UX I
U3MEpPEHHE
Ypoxk-uccnenoanue "N3mepenue
4 TEeMIIepaTypbl IPHU TOMOIIH 1 |
KUAKOCTHOTO TEPMOMETpPA U TaTUUKA
TeMIiepaTypsl"”
MeTobl Hay4YHOTO MTO3HAHMS. BuG 1OK
. nOIMoTEeKa
5 Onucanue GpU3NUECKUX ABICHUI C 1
. https://m.edsoo.ru/ff09f72a
MIOMOILBIO MOJIeNen
Ypok-uccnenosanue "[Ipoepka
6 TUTIOTE3bI: TAIbHOCTH MOJIETA IIApUKa, | ]
MyIIEHHOTO TOPU30HTAIIBHO, TEM
OoJibliie, 4yeM OoJIbIlie BHICOTA ITycKa"
Crpoenue BemiectBa. OMBITHI, Bu6 10K
noIMoTEeKa
7 JIOKA3bIBAOIIME TUCKPETHOE 1
https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
bubnmnoreka [JOK
8 JIBMKeHue 4acTHIl BEIeCTBa 1 1
https://m.edsoo.ru/ff0a013e




ypOK—I/ICCJ'ICIIOBaHI/IC «OTBITEI IO

9 HaOJIFOCHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHbl€ COCTOSIHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
1 BoibI. O000IIEHNE 110 pa3IeTy bubnmnoreka [JOK
«IlepBoHavanbHBIE CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEILIECTBA»
MexaHu4eckoe JBHXEHUE.
12 PaBHOMEpHOE M HEpAaBHOMEPHOE bubmorexa HOK
P p p https://m.edsoo.ru/ff0a05c6
JIBIDKCHUE
bubmmoreka [JOK
13 CxopocThb. Equnuiiel ckopoctu
p S p https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHH ABMKCHUS bubmmorexa [IOK
Y p g https://m.edsoo.ru/ff0a0ac4
15 Wuepuus. Macca — mepa bu6mmoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInotHoCTh BeliecTBa. PacueT Macchl bubmuoreka [JOK
16
1 o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabdora «OrnpeaeneHne
IJIOTHOCTHU TBEPAOTO TEJay»
18 Pemenue 3amay mo teme "ImoTHOCTE bubmmoreka [IOK
BenrecTna" https://m.edsoo.ru/ff0al23¢
Cuna xak XxapakTepuCTHKa
19 B3aumMoencTaus Ten. Cuia
ynpyroctH. 3akoH ['yka
20 JlaboparopHas pabota «3yuenue

3aBHUCHMOCTH PACTAKCHUA




(meopmann) Ipy>KUHBI OT
MIPUII0KEHHOMN CHJTBD)

21 SIBnenwne TaroreHus. Cuiia TSKECTH
CBsi3b MEX]1y CHIION TSAXKECTH U
. bubmuoreka [JOK
22 Maccoi tena. Bec Tena. Pemenue
| | https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuia TsoKecTH

” Cuna TsKecTH Ha JpYTrHuX IUIaHeTax. bubmuoreka [IOK
DU3NYECKUE XaPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0al1502

bubnuoreka [JOK

24 H3mepenue cuit. JluHamMmomer

p A p https://m.edsoo.ru/ff0al8cc
bubnuoreka [JOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CHJI, HaIIPaBJIEHHbIX
26 110 OJTHOM MPSIMOi bubmorexa HOK
A . p ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

7 Pemienue 3anau no teme
"PaBHonelicTByOIIAs cuit”

)3 Cwuna tpenus u e€ Bupl. Tpenue B bubmuoteka [JOK
HNPHUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3yuenue
3aBUCUMOCTH CHJIBI TPECHHUS

29 CKOJIb)KCHUS OT CUJIbI JABICHUS B bubmorexa TIOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIIUXCSA
MOBEPXHOCTEN»

30 Pemienue 3amayd Ha onpeeneHue
PaBHOACHCTBYIOIIEH CHJIIBI

31 Pemenue 3anau no remam: «Bec bubmuoreka [JOK

tenay, «['paduueckoe nzoOpaxeHue

https://m.edsoo.ru/ff0alde0




cuy, «Cumey, «PaBHOACHCTBYIOIAS
CHII»

KonTponbHas pabora no Temam:
«Mexaandeckoe JIBIKeHHEe», «Macca,

32 INIOTHOCTRY, «Bec Temay,
«I"padnueckoe n300pakeHUE CHI»,
«Cunp»
Hasnenue. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
33
YBEIIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBienue ra3za. 3aBUCUMOCTD
34 aBJICHUA ra3a oT 00bEMa buGnnorexa LIOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaya naBiieHUS TBEPABIMU
35 TeJ'II:lMI/I JKUIKOCTSIMHU U Ir)a3aMI/1 bubnnorexa LIOK
> HKHUAL ) https://m.edsoo.ru/ff0a25b0
3akoH Ilackains
16 JlaBneHue B )XKUJAKOCTH U rase, but6mmoreka [JOK
BBI3BAHHOE JICHICTBUEM CHJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau mo teme «JlaBnenue B but6mmoreka [{OK
JKUJIKOCTH U Ta3e. 3akoH Ilackansg» https://m.edsoo.ru/ff0a2826
but6mmoreka [{OK
38 CooOmmaroruecs coc
HarotHecs YAb https://m.edso0.ru/ff0a2970
39 I'mapaBimueckuii mpecc bubmmorexa IIOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiaeBoit
JKUJIKOCTHBIM HacoC
41 ATMocdepa 3emiu ¥ IPUYHHBI €€ bubnuoteka [{IOK
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmochepHoe bubmuoteka [IOK




JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenune aTMOCHEpHOTo JaBICHHUS.

bu6nuoreka [JOK

43
OmneiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTh aTMOC(HEPHOTO
44 aBJICHHS OT BBICOTHI HQ, OBHEM bubmmorexa [JOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepoun. AtmochepHoe bubnmnorexa [JOK
JIaBJICHUE HA Pa3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pewenne 3angau no teme "
AtmocdepHoe naBieHue"
JlelicTBUE )KUJIKOCTH U Ta3a HA
47 NOTPYKEHHOE B HUX TEJIO Bubnmorexa [IOK
py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas pabora «Ornpenenenue
43 BBITAJIKMBAOIICH CHIIBL, Bbu6nuoreka [JOK
JICHCTBYIOIIEH HA TENO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B ’KHJIKOCTb»
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca bubmuoreka [JOK
TeNa B BOJIE OT 00bEMa MOTrpyKEHHOM https://m.edsoo.ru/ff0a3514
B )KHJIKOCTb YaCTH TEIIa»
Bbubnuoreka [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHast pabota
51 "KoHcTpynpoBaHue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOJKH H
omnpezeneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3agau no remam: «IlnaBanue but6mmoreka [{OK




cynoB. Bo3ayxomiaBanuey,
«JlaBneHue TBEpABIX TEN, KUIKOCTEH
U Ta30B»

https://m.edsoo.ru/ff0a3654

KoHnTponbHas pabora 1o teme

53 «JlaBiIeHHE TBEPIBIX TEJ, JKUJIKOCTEU
Y Ta30B»
but6mmoreka [{OK
54 Mexanudeckas pabora
p https://m.edsoo.ru/ff0a3f82
but6mmoreka [JOK
55 MomutHocTs. EquHHIBI MOIIIHOCTH
HI s H Hl https://m.edsoo.ru/ff0a3f82
VYpok-uccnenopanue "Pacuér
56 MOIIHOCTH, Pa3BUBAEMOU IPH 1
HoabEME 10 JiecTHHIE"
57 [IpocTeie MexaHU3MBbI. Phryar.
PaBHOBecue cuit Ha peryare
Preruaru B TexHuke, OBITY U IPUPO/IE.
JlaGopaTtopHnast pabota bubnmnoreka [JOK
58 . 0.5
«HccnenoBanue ycinoBHil paBHOBECUS https://m.edsoo.ru/ff0a478e
phIdara
Pemienue 3a7au 1o Teme «Y cJIOBUs bubnuoreka [JOK
59
paBHOBeCHS phIYara https://m.edsoo.ru/ff0a48a6
Koadduruent nonesHoro neiictpust
Mexanu3ma. Jlaboparopnas pabota
60 . 0.5
«M3mepenne KI1/] HaknoHHOM
MIOCKOCTH»
61 Pemenue 3amau mo reme "Pabora, but6mmoreka [{OK
MotmHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas SHEprusl. bu6muoteka [{IOK




Kunernueckas v moTeHIMaIbHasA
SHEeprus

https://m.edsoo.ru/ff0a4252

63

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUn

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

64

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIEpUMEHTAILHOE OIpEEICHHE
M3MEHEHUs] KHHETUYECKOH U
MOTEHI[UAIIbHOW SHEPIUH IPH
CKaThIBaHUHM TeJa [0 HAKIOHHOU
IJIOCKOCTH"

65

KonrtponsHas pabora o teme
«PaboTa 1 MOITHOCTb. DHEPTHUS»

66

PesepBHrIit ypok. Paborta ¢ TekcTamu
o teMe "MexaHnueckoe aBmKeHue"

but6mmoreka [JOK
https://m.edsoo.ru/ff0adee6d

67

PesepBHbIii ypok. Pabora ¢ Tekctamu
no teme "JlaBnenue TBEPABIX Tell,
JKAOKOCTEN U ra3oB"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepHbIii ypok. Pabota ¢ Tekctamu
o teMe "Padora. MoOLHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB 10
ITPOTPAMME

68

12




8 KUIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
JlaTa
Ne uudposbie
Tema ypoka Kourpoasbnbie | IlpakTuyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsl
OCHOBHBIE TIOJIO)KEHHST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX OMBITHBIC 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpOTO, KUJKOTO U | bu6muoteka [{IOK
ra3000pa3HOro COCTOSHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OO0BsicHeHHEe CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOr0 COCTOSTHUI |
BEILIECTBA HA OCHOBE TMOJIOKEHU I
MOJIEKYJIIPHO-KHUHETUYECKON TEOPUH
5 Kpucrannmmaeckue u amopdHbie Tena 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue U KauJUISIPHOCT. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacHIMpeHne U cKaTue 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOpPOCTBIO TEIJIOBOTO IBUKEHHUS 1
YacTHIL
9 BuyTpennsis sHeprusi. Crioco0bl | bubmmoreka [IOK
W3MEHEHUS BHYTPEHHEN SJHEPrun https://m.edsoo.ru/ff0a5c60
10 Bunae! renonepenaun 1 bubnmoreka [JOK




https://m.edsoo.ru/ff0a6412

11

Ypok-koHpepennus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB
BEIIIECTB U MaTepUAIOB B LIENAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a65c0

sHeprocOepexeHus"

12 KonnuectBo TemnoTsl. Y aenbHast bubmuoreka [JOK
TETIIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bu6mmoreka [IOK
TemiooOMeH U TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota

14 "HMccnengoBaHue IBIEHUS bubnuoreka [JOK
TEMI000MeHa MPU CMEIINBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit BoabI"
PacueT konu4ecTBa TEIIOTHI,

15 HE0OXOIMMOTO JJIsl HarpeBaHus TeJa
U BBIJICISIEMOTO UM TIPU OXJIaKIECHUN

16 JlaGopaTtopHas pabota "OnpezaerneHue bu6muoteka [HOK
YAEJIbHOU TEIJIOEMKOCTH BeniecTra" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIIMBaA. Y IeibHas TEII0Ta bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepaeBaHUE

18 KPUCTAJUIMYECKUX TEJ. Y AebHas bubmorexa [IOK

P thde https://m.edsoo.ru/ff0a71d2

TEIUI0TA IJIABJICHUS

19 JlabopatopHas pabota "OnpezneneHue bu6mmoreka [IOK
yACIBbHOW TEIJIOTHI TUTABJICHHUS Jibjia" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHJCHCALHUS. bubnunoreka IIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenune. Y nenpHas Teniora but6mmoreka [JOK




napooOpa3oBaHUs U KOHJEHCAIIIH.
3aBUCHUMOCTh TeMIIepaTyphbl KUTICHUS
OT aTMOC(EPHOTO aBIECHUS

https://m.edsoo.ru/ff0a786c¢

22

JIAKHOCTH BO3IyXa. TOpHAsA
Biaxxsoc o3xayxa. JJaboparopHa
pabora "Omnpenenenne
OTHOCUTEJILHOM BJIAXKHOCTH BO31yxa"

but6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneseHue
BIIQYKHOCTH BO3/yXa

24

[IpuHIHIB pabOTHI TETIOBBIX
nsurateneit. [lapoBast TypOuHa.
JlBurarens BHyTPEHHETO CTOPAHUS

25

KIIJI TenoBoro gBurartes.
TennoBple ABUTATEIN U 3alIUTa
OKpYKaromie cpeubl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKoH COXpaHCHH:A U ITPCBPALLICHUA
OHCPIUU B TCIJIOBBIX IMMPOLECCAX

27

[ToaroToBka K KOHTPOJIBHOM padboTe
1o TeMe ""TerioBbIe ABICHUSA.
N3meHeHue arperaTHeIX COCTOSIHUI
BenrecTna"

but6mmoreka [{OK
https://m.edsoo.ru/ff0a83{2

28

KonTponbhas padbota no teme
"TeruioBele aBieHusd. U3MeHeHue
arperaTtHbIX COCTOSIHUI BemiecTBa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzanus Ten. [[Ba pona
ANEKTPUICCKUX 3aPSIOB

30

VYpok-uccnenoBanue "OneKTpu3anusl
TEJl UHAYKIUEH U TpU
COMPUKOCHOBEHUH"




B3aHMOH€ﬁCTBHC 3apPsAKCHHBIX TCII.

bubmmoreka [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e¢4
DIEeKTPpUUYECKOE TOJIE.
1 HarnpsxeHHOCTb 3JIEKTPUYECKOTO bubnmoreka [JOK
nons. [IpuHImn cynepno3uuun https://m.edsoo.ru/ff0a8a0a
3JEKTPUYECKUX TOJIEH
Hocurenu snextpuueckux 3apsiioB.
33 OnemeHTapHbIN 3apsag. CTpoeHue
aToMa
34 [IpoBOAHMKY M THUANEKTPUKH. 3aKOH bubnuoreka LIOK
COXpaHEHU JJIEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHEeHUE bubnuoreka LIOK
CBOMCTB 3JICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIOBHS €r0
36 cymectBoBanuga. Uctounuku Enbmiorexa IOK
Y ’ https://m.edsoo.ru/ff0a95a4
3JEKTPUYECKOTO TOKa
37 JlercTBHUS SIIEKTPUYECKOTO TOKA bubmorexa TIOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenosanue "Jleiicteue
38 3JIEKTPUYECKOTO MOJI Ha MPOBOIHUKU 1
U AUDJIEKTPUKH"
19 DIIEKTpUYECKHUI TOK B METAJLIaX, bubnmoreka [JOK
JKHJIKOCTSIX 1 Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas 1ernb U €€ COCTaBHbIC
4acTH
Cuna Toka. JlabopaTtopHas pabora
" bubnmoreka [JOK
41 W3mepenue u peryaupoBaHUue CUIIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6




DJIEKTPUIECKOE HANPSHKEHHE.
BoasT™meTp. JTabopaTopras padoTa

but6mmoreka [{JOK

42 0.5
"N3mepenue u peryjJnpoBaHue https://m.edsoo.ru/ff0a%14
HanpspkeHus"
43 CornpoTHBieHHE POBOTHUKA. bubnuoteka [JOK
VY nenpHOE CONPOTUBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCUMOCTh
44 AIEKTPUUECKOTO COMPOTUBIICHUS ] bubnmoreka [JOK
MPOBOJHUKA OT €0 JAJUHBI, IJIOLAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CEYEHUs U MaTepuaa”
3aBUCHUMOCTD CUJIBI TOKA OT
45 HanpspokeHns. 3akod OMa U1t ydacTka bubnnorexa LIOK
p ' Y https://m.edsoo.ru/ff0aad44a
enu
JlaGopatopHas paboTa
"UccnenoBanue 3aBUCUMOCTH CHIIBI
46 TOKa, UIYILETO Yepe3 Pe3UcTop, OT 1 bubmorexa [IOK
» 1Ay pes p P, https://m.edsoo.ru/ff0aa04e
COTNPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUs: Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapajuieIbHOE
COEIMHEHUS TIPOBOTHUKOB
JlaboparopHas padoTta "IIpoBepka
43 MIpaBUJIA CIIOKEHUS HATIPSHKEHUN TIPU 1 bu6muoteka [HIOK
[IOCJIEIOBATEIILHOM COCAUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlabopaTtopnas padota "I[IpoBepka
49 IIpaBWJIA I CUJIBI TOKA MPU 1 bubnuorexa [JOK

napajieIbHOM COEJMHEHUN
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle




Pemenue 3agau Ha IMPUMCHCHHC

50 3akoHa OMa 11 pa3InyHOro bubnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOITHOCTB 3JIEKTPUUECKOTO bubnmoreka [JOK
Toka. 3akoH J[xoyins-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHas padota "Onpenenenue
52 abo OILHOCTH 3JI€ €CKOIo bubmmorexa LIOK
THI ¥ MOIITHOCTH JIEKTPUUECKOT
p " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUecKUe ey U MoTpeOuTenn
53 e KOl SHe 5 bubmmoreka [JOK
JIEKTPUYECKON IHEPTUU B OBITY.
P P y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanue
[TonroroBka K KOHTPOJILHOU paboTe
10 TeMe "DIIEKTPUUECKHE 3aps/Ibl.
54 3apsKeHHbIE Tella U UX bubmorexa HOK
p N . https://m.edsoo.ru/ff0abd2¢c
B3aumoieiicTBus. [locTosHHbBIN
ANEKTPUUECKUH TOK"
KonTponbhas pabota no teme
"DnexkTpuuecKkue 3apsbl.
bubmoreka [JOK
55 3apsKEHHBIE TeNla U UX
N . https://m.edsoo.ru/ff0abea8
B3aumoeicTBus. [locTosHHbBIN
3JEKTPUUYECKUNA TOK"
56 [TocTosIHHBIE MAarHUTHI, UX
B3aUMOJICCTBUE
VYpok-uccinenoranue "M3zyuenue bubnmoreka [JOK
57 . "
MOJIEU TIOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnautHoe noJie. MaraHuTHoO€ 1moJie
Bbubnuoreka [JOK
58 3eMIIM ¥ ero 3HaueHue I )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OnbIT DpcTena. MaroHutHoe mose
AJIEKTPUIECKOTO TOKa MarauTHoe
MoJie KaTyIIKU C TOKOM

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHne 31eKTPOMArHUTOB B
texHuke. JlabopaTopnas pabora
"U3y4yeHue neicTBUS MATHUTHOTO
OJIs1 HA IPOBOJHUK C TOKOM"

0.5

but6mmoreka [{JOK
https://m.edsoo.ru/ff0ac74a

61

DIEeKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcronbs3oBanue
AJIEKTPOJIBUTATEICH B TEXHHUECKUX
YCTPOMCTBAX U HA TPAHCTIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpyupoBaHue u u3y4eHue
paboTHI JIEKTpOABUTATENS "

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbrTel @apages. 3akoH
3JIEKTPOMArHUTHON UHIYKIIMH.
[IpaBuiio Jlenna

63

Onektporereparop. CrnocoOsl

MOJTyYEHUS AJIEKTPUUECKOU IHEPTUHU.

DNIEKTPOCTAHIIUU Ha
BO300HOBIIIEMBIX HCTOYHHUKAX
SHEPTHUH

64

[ToarotroBka K KOHTPOJIBHOU paboTe
1o TeMe "DIIeKTpUIECKHEe U
MarHuTHbIE IBJIeHus"

65

KonTponbnas pabota no Teme
"JJIeKTpUUECKUE U MarHUTHbBIE
ABJICHUS"

but6mmoreka [JOK
https://m.edsoo.ru/ff0acb14




66 PesepBHblii ypok. Pabota ¢ TekcTamu 1 bubnuoreka [JOK
1o teme "TensoBsie ABICHUS" https://m.edsoo.ru/ff0acc5e
PesepBHEIit ypok. Paborta ¢ TekcTamu

67 1o teme "[locTosTHHBIM 1 bubmorexa HOK

N " https://m.edsoo.ru/ff0acdc6

AJIEKTPUYECKUI TOK

68 PesepBHeIit ypok. Pabota ¢ TekcTamu 1
1o TeMe "MarHuTHbIC SIBJICHUS"

OBUIEE KOJIMYECTBO YACOB I10 63 145

[TPOTPAMME




9 KUIIACC

KoaunyecrBo yacos DJICKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoasubie | IlpakTuyecku
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI e padoThI
pecypchl

) MexaHnueckoe JBUKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIHLHOCTD | bubmuorexa [JOK
MEXaHUYECKOI'0 ABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NPAMOJIUHEITHOE 1 bubnuoreka [JOK
JBHUKCHHUEC https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsIMOJIMHEITHOE

4 nBrkeHne. CpelHsss 1 MTHOBEHHAs 1
CKOPOCTb

5 [TpsimonHeHOE paBHOYCKOpPEHHOE | bubnuoreka [IOK
JBYDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O JABM>KEHUS. 1
I'padux ckopocTu
JlaGopatopHas pabota "OnpezneneHue

7 YCKOpEHHS Tena npu 1 1 bubnuorexa [IOK
PaBHOYCKOPEHHOM IBIKEHUHU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocth"

Q CBobonHoe naaenue tei. OnbIThl 1
lanunes

9 PaBHOMEpHOE ABHKEHUE IO 1 bu6mmoreka [IOK

okpy»kHoctu. [lepuon u yactora

https://m.edsoo.ru/ff0ael76




oOparienusi. JIuneitHas u yrioBas
CKOpPOCTH

10 lenTpocTpeMHUTENTEHOE YCKOPEHHE
1 [lepsslii 3axkoH HetoToHa. Bextop bubnuoreka [IOK
CHITBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuorexa [IOK
PaBHOelicTByIOIIAdA cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bu6nuoreka [IOK
Cynepniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE Bbu6moreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubmnoreka [HOK
15 C .3 r
118 yHpYToCTH. Jaron 1 yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo teme «Cuna
YOPYTrOCTH»
17 JlabopaTtopHas pabora «Ornpenenenue bubnmnoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0ace28
bu6mmoreka [JOK
1
8 Cuna Tpemma https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuia Bbu6mmoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaboparopHas pabota "Onpenenenue bubnunorexa [IOK
20 "
K03(purmeHTa TpEeHUs CKOIbKEHHS https://m.edsoo.ru/ff0af8be
Pemrenne 3agau mo teMe "3aKOHBI
21 Herotona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
. ynpy ' https://m.edsoo.ru/ff0afb8e
TpeHUs
22 Cuna TSKeCTU U 3aKOH BCEMHUPHOTO bubmuorexa [JOK




TATOTCHHS. Y CKOPEHHE CBOOOHOTO
mageHus

https://m.edsoo.ru/ff0af044

VYpok-koHpepenmus "JIBuxeHue ten

23 BOKPYT T'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ['anakruxu"
Pemenue 3ampau no reme "Cuna
24 bubmuoreka [JOK
TSOKECTH U 3aKOH BCEMUPHOTO
p https://m.edsoo.ru/ff0af5{8
TATOTCHHS"
[lepBas kocMHuueckas CKOPOCTb. bubnuorexa [IOK
25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanibHOW TOUKH.
AGCOmIOTHO TBEPAOE TENO. bubnuoreka [IOK
26 ;
PaBHOBecue TBEpIOTO TENIA C https://m.edsoo.ru/ff0afe36
3aKpETIEHHON OChIO BpAIICHUS
27 MowmenT cuibl. LlenTp TsixecTn
73 Pemenue 3agau mo reme "MomeHT bu6mmoreka [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe MO
29 eme "MexaHnyec (I))e ep e bubmmoreia LIOK
TeM XaHHYECKOE JIBIKEHUE.
B A https://m.edsoo.ru/ff0b0408
Bzaumopeiicteue Ten"
Kontponbnas paboTa no Teme
30 "M P P bubnuorexa IIOK
€XaHUYECKOE JIBIKCHHUE.
N A https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"
Nmnynsc Tena. UMmynbe cumbl. 3aKoH
31 4 4 v oo 1 bubmuoreka [JOK
COXpaHEHUs UMITYJIbCa. YIPYT
p y N py https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICICTBIE
1 Pemenne 3agau mo teme "3akoH bubnunoreka 1HOK

COXpaHEHUs UMIyJibca"

https://m.edsoo.ru/ff0b096¢




Ypok-koHpepeHius "PeakTuBHOE

33
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnnoreka [IOK
34 Mexannueckas paboTa U MOIIHOCTb
p B https://m.edsoo.ru/ff0b0a84
35 PaboTa CHIIBI TSKECTH, CHJIBI bubnunoreka [HOK
YIPYTOCTHA U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OmnpeneneHue
36 paboThI CUJIBI TPEHUS MIPU
PaBHOMEPHOM JIBU>KEHHUH TeJIa 10
TOPU30HTAIILHON TOBEPXHOCTU
37 CBs3b 9HEPTUH U PabOTHI.
[TorenumanpHas sHEpPIrUst
13 Kunernueckas sneprus. Teopema o bubnuorexa [IOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHUsl SHEPTUH B
MEXaHUKe
40 JlaboparopHas pabota «3yuenue bubnuorexa [JOK
3aKOHA COXPAaHEHUS DJHEPTUU» https://m.edsoo.ru/ffOb12fe
A1 KonedarenpHOE ABMKEHUE U €TO bubmnoreka [HOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoneOaHusl. bubnuoreka [IOK
Brinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b200
43 MareMaTH4eCcKUil ¥ NPy KUHHBIN
MasiTHUKH
VYpok-uccnenopanue «3aBUCUMOCTb
. bu6mmoreka [JOK
44 nepuoja KojaebaHui OT KECTKOCTH

NpPY>KUHBI U MAaCCHI TPy3a»

https://m.edsoo.ru/ff0b197a




45

[TpeBpatenre sHEPruu Npu
MEXaHUYECKUX KOJIEOaHUAX

46

JlabopaTtopHas pabota «Ornpenenenue
94acTOTHI U TIeproJIa KoJeOaHMi
IMMPY>XUHHOI'O MasgTHHUKaA»

Bbu6morexa [JOK
https://m.edsoo.ru/ff0blaec

47

JlaGopatopnas pabota «IIpoBepka
HE3aBUCHMOCTH IepHoJia KojieOaHui
rpy3a, IOJBEUIEHHOIO K HUTH, OT
Macchbl Ipy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Boaabl. CBOMCTBA
MEXaHH4eCKUX BOJIH. [IpogonbHbIE 1
MOTNEPEYHBIE BOJHBI

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koH(pepenuus "MexaHuueckue
BOJIHBI B TBEPOM TeJI€.
CelicMuueckue BOJHBI"

50

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

51

Ypok-uccnenosanue "HabmroneHune
3aBHCHUMOCTH BBICOTHI 3ByKa OT
4acTOTH!"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKUH PE30HAHC

53

VYpoxk-koudepenuus "YabTpa3Byk U
UH(Pa3BYK B IPUPOJE U TEXHUKE"

bubmuoreka [{OK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka Kk KOHTPOJBHOU paboTe 1O
Teme "3aKOHbI COXPAHEHUS.
Mexannueckue kojaeOaHust 1 BOJHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

Kontponbhas pabota no Teme




"3aKkoHBI coXpaHeHUs. MexaHnyeckue
Kosie0aHusi ¥ BOJHBI"

DNEeKTPOMarHuTHOE TOJI€.

bubmnoreka [HOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepenmus "Llkana
53 3J€KTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHuEe 2IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3H"
VYpok-uccienoanue "N3yuenue
59 CBOWVCTB AJIEKTPOMAarHUTHBIX BOJIH C bubmmorexa [JOK
P " https://m.edsoo.ru/ff0b2c6e
MOMOIIbI0 MOOMIIBHOTO TenedoHa
Pewenne 3amau Ha onpeneneHue
60 YacCTOTHI U JJIMHBI JIEKTPOMAarHUTHOMN
BOJIHBI
DNeKTpOMarHuTHas MpUpo/ia CBETA.
61 CkopocTtsb cBeta. BonHOBBIE CBOMCTBA bubamorexa [TOK
p ' https://m.edso0.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 aCIIpOCTpaHEHUE CBETA. 3aTMEHUS bubmmorexa [JOK
pactipoctp ) https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)X€HMsI CBETA. 3epKaja.
63 Pemenue 3anay Ha mpuMeHeHHE bubmmorexa [JOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Ipenomnenne ceeta. 3akoH bubnuoreka [IOK
MIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
65 ITonHoe BHyTpEeHHEE OTpaKEHUE CBETA. bubnuoreka [IOK

Hcnonp30oBaHue MOJIHOTO BHYTPCHHCTO

https://m.edsoo.ru/ff0b3c5c




OTPaXXCHHUA B OIITUICCKUX CBETOBOAAX

JlabopaTtopnast pabota "HccnenoBanue
3aBUCHMOCTH YTJIa TIPEIIOMIICHUS

66
CBETOBOTIO JIy4a OT YyIJIa MajieHus Ha
rpanuiie "Bo3ayx-cTexiao""

VYpoxk-konpepenuus "HcnonapzoBanne
67 MIOJTHOTO BHYTPEHHETO OTPaXKCHWS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [JOK
68 JIunzel. OnTHYeCcKas CUjia JIMH3BI
https://m.edsoo.ru/ff0b3f2¢
Bbu6mmoreka [JOK
69 [Toctpoenue n300paxeHuii B TMH3aX
p P https://m.edsoo.ru/ff0b444a
JlabopaTtopHast pabora "Ornpeznenenue
70 dox I(?Horlc)) aCETOSIHI/IH u oimqecxoﬁ bubmmorexa [JOK
YCHOTO paceTo; ) https://m.edsoo.n/ff0b4206
CHJIBI COOMPAIOIIIECH JTUH3BI
71 Ypok-koHpepeHmus "OnTuiaeckue bubnmoreka [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
Bbu6mmoreka [JOK
72 I'na3 xak onrtuueckas cucrema. 3peHue
P https://m.edsoo.n/ff0b4684

7 Ypok-koHpepentms "lederTo
3penus. Kak coxpanuts 3penue"
Pasnoxxenue 6emoro cBeta B CIEKT.

74 OnpiTel HetoToHa. Cliokenue bubnuoreka [{OK
CIIEKTpaJbHBIX LBETOB. [(ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa

75 JlaboparopHast pabota "OnBITHI 110 bubnmoreka [JOK

Pa3JIOKCHUTIO 0eJIoro cBeTa B CIICKTp U
BOCIIpUATHUIO IBETA TPECAMETOB IIPHU UX

https://m.edsoo.ru/ff0c0e2a




HaOJIFOICHUH Yepe3 I[BETOBHIC
buabTpH"

VYpok-nipaktukyM "BoaHoBble

76 CBOICTBA CBETA: JUCIIEPCHS,
uHTepdepeHuus u quppaxaus”
77 Onsitel Pe3epdopaa u ruranerapuas bubnmoreka [JOK
MOJETb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue v noryiouieHue cBera
79 aromoM. KBanTtsl. JInHeyaTeie bubmorera [JOK
' ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-nipaktukym "Habmonenue bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagroakTUBHOCTH U €€ BUJIBI bubmmorera [JOK
g a https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siapa. Hykinonnast bubnuorexa [JOK
MO/JIC]Ib https://m.edsoo.ru/ff0c18ac
23 PanuoakTrBHBIEC IPEBpALICHHUS. bubnuoreka [IOK
M3oTomsr https://m.edsoo.ru/ff0clal4
%4 Pemienue 3agau mo teme: bu6mmoreka [JOK
"PagnoakTUBHBIE ITpEBpaILEHUS" https://m.edsoo.ru/ff0c1bda
85 [lepuon nonypacnana
Vpok-koH(pepenus "PagnoakTUBHEIE
P Gep bu6mmoreka [JOK
86 W3JIyYEHHUsI B IPUPOJIC, MEAUIIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakiuu. 3aKOHBI

87 COXpaHEHHUS 3apSI0BOT0 U MaCCOBOI'O bubmorexa LOK
p P https://m.edsoo.ru/ff0c1¢c58
yucen
28 OHeprus CBA3U aTOMHBIX s1ep. CBs3b bubnmoreka [JOK
MAacCChI ¥ SJHEPTUHN https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau no reme "Snepueie
peakmun"
Peakuuu cunTtes3a u neneHus saep. bubnuorexa [IOK
90 N
Ucrounuku sueprun CoiHLA U 3BE3N https://m.edsoo.ru/ff0c1e88
VYpok-koHpepennus "AnepHas
91 sHepreTuka. JlencTeus
PaAMOAKTUBHBIX U3TyUYEHUN HA KUBbIE
OpraHu3mMsl"
[ToaroroBka Kk KOHTPOJILHOM paboTe Mo
9 TeMe "DJIEeKTPOMArHUTHOE TOJIE. bubnuoreka [IOK
ONEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBbi€e siBeHUS"
KonTponbHas pabota no teme
93 "EeKTPOMarHuTHOE TOJIE.
DIIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBsie siBieHus"
[ToBTOpEeHme, 0600IICHHE.
94 JlabopaTopHbie pabOTHI 1O Kypc bubmorexa HOK
" p pv p " ypey https://m.edsoo.ru/ff0c245a
B3aumopeiictBue Ten
[ToBTOpenue, 06061meHue. Pemenue
95 ACYETHBIX U KaYECTBEHHBIX 3aJ1a4 110 bubmmorexa HOK
p " " https://m.edsoo.ru/ff0c2572
teme "TermnoBsie mporecco
96 [ToBTOpenue, 0600meHue. Pemenue bubnuorexa [JOK




pPacYeTHBIX M KAYECTBEHHBIX 3a/1a4 110
teme "KIIJ] TerioBeIx aBurareaei"

https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 0600mmenune. Permenne

97 ACUETHBIX U KaueCTBEHHEIX 3a/1a4 110 1 buGnnorexa LIOK
p A https://m.eds0o.ru/ff0c2b30
teme "KIIJI anekTpoycraHoBOK"
[ToBTOpenue, o6oOIICHNE.
98 JlaGopaTopuble pabOTHI IO KYPC 1 1 Eubmiorexa HOK
| paTop p ypey https://m.edsoo.ru/ff0c2¢52
CsertoBbIe BIEHUS"
[ToBTOopenue, o6o0meHue. Padora ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 Bubmorexa OK
. https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUS B MEXaHUKE
[ToBTOpenue, 0606menue. Pabora ¢
100 tekctamu 1o teme "Konedanus u 1 Bubmorexa OK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o600meHue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubnmorexa [TOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenwue, 0600meHue. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHToBasg u 1
sanepHas ¢puzuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

ITPOTPAMME







YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

®dwusuka, 7 kinacc/ [epprmkua A.B., O0mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«M31aTenbeTBO «IK3aMEH

®dwusuka, 8 kiacc/ [lepprmkua A.B., O0mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY»; AxmonepHoe obmiectBo «M3aarensctBo «IlpocBerenne»

®dwusuka, 9 kimacc/ [epermkua A.B., l'yrauk E.M., O0miecTBo ¢ orpaHnYeHHON

OoTBETCTBEHHOCTHIO «[IPODA»; AkionepHoe odmecTBo «M3aatensctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

7 KIIACC

1.PaGouas mporpamma.
2. [IporpamMmMbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 Kiaaccel
(aBTopsl:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHuK).
3. Pabouas nporpamma o ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:BAKO, 2014, B
COOTBETCTBHUH C BRIOPaHHBIM y4eOHUKOM
4. epeimkun A.B. ®usuka. 7 knacc. Y4eOHUK 1t 0011e00pa30BaTeIbHBIX YUPESIKICHUH .
M.:[poda. 2011 5. Jlykamuk B.M. COopHUK BOIIPOCOB U 3aAa4 10 Gu3muke. 7-9 k1. — M.:
IIpoceemenue, 2010. —192c.

8 KIIACC

1. Pabouas nporpamma. ®uzuka. 7 — 9xinaccel: yueOHO-METOIMUECKOTO OCOOUs
/coct. TuxonoBaE.H. — 2-e m3a.,ctepeotnn. —M.: [Ipoda,2013. -398,(2)
2. [IporpamMmbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 Kiaccel

(aBTopbl:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHuK).



3. PabGouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B
COOTBETCTBHUH C BEIOPaHHBIM y4EOHUKOM

4. INeppiukun A.B. @usuka. 7 kiiacc. Y4eOHUK U1t 00111e00pa30BaTeIbHBIX YUPEKACHUH .
M.:Ipoda. 2011

5. Jlyxamuk B.M. COopHuUK BOIpocoB U 3aay no ¢usuke. 7-9 xi. — M.: [Ipocsemenue, 2010. —
192c.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATENbHBIE M KOHTPOJIbHBIE pPa0OTHI. —5-€
n3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie paboTsl. KOHTponbHBIE3aJaHUS. —
Caparos:JIunen, 2014.

8. «KoHTponbHO-U3MepHTeabHbIe MaTepuansl. Pusuka. 7 knacc/Coct. H.U.30pun. — 2- ¢

u3 ., nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yuebHo-meroanueckoe nocodue/ A.E.Mapon.- M.: Jlpoda,
2011.- 123c.

10.A.B. Ileppikun @uzuka-8xi 2017 M. JIpoda

11.H.B. ®unonoBuy Meroaunueckoe nmocodue 2015 M. poda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHble U KOHTpOJIbHbIE paboThl-8kinacc 2017 M.
HApoda

13.B.B. [llaxmarosa ,0.P. llledep Auarnoctuueckue padotsl -8 kinace 2016M. JIpoda
14.A.E. Mapon, E.A. Mapon, C.B. [1o3zoiickuit Coopauk Bonpocos u 3anad 2015 M. JIpoda
9 KIIACC

1. Pabouas nporpamma. ®duzuka. 7 — 9xiaccel: yueOHO-METOIMUECKOTO OCco0us

/coct. TuxonoBaE.H. — 2-e u3a.,ctepeotnn. —M.: [Ipoda,2013. -398,(2)

2. [IporpamMmMbl ocCHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 Kiaccel

(aBropsr:A.B.Ilepbikun, H.B. ®unonosuy, E.M. I'yTHUK).



3. Pabouas nporpamma no ¢usuke. 7 kinacce/ Coct. T.H. Cepruenko. — M.:BAKO, 2014, B
COOTBETCTBHUH C BEIOPaHHBIM y4EOHUKOM

4. epeikun A.B. ®usuka. 7 knace. Y4eOHUK 11t 0011e00pa30BaTeNbHBIX YUPEKISHUH .
M.:Ipoda. 2011

5. Jlyxamuk B.M. COopHuUK BOIpocoB U 3aay no ¢usuke. 7-9 xi. — M.: [Ipocsemenue, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSATENIbHBIE U KOHTPOJIbHBIE PA0OTHL. —5-€
n3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie paboTsl. KOHTponbHBIE3aJaHUS. —
Caparos:JIunen, 2014.

8. «KoHTponbHO-U3MepHTeabHbIe MaTepuansl. Pusuka. 7 knacc/Coct. H.U.30pun. — 2- ¢

u3 ., nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yuebHo-meroanueckoe nocodue/ A.E.Mapon.- M.: Jlpoda,
2011.- 123c.: KoHTpOJIbHBIE U CAMOCTOSITEIbHBIC paOOTHI MO PU3UKE. 9 KI1acc: K YUCOHUKY
A.B. Ileppimikuna, E.M. I'ytHuk «®usuka 9 xnacey / O.M. I'pomueBa. — M.: 3naTenscTBO
«Dx3aMen», 2014,

10. Tectsl no pusuke. 9 kinacc: k yueoHuky A.B. [lepoiukuna, E.M. I'ytauk «®usuka 9
kiace» / O.U. I'pomueBa. — M.: U3aarenbcTtBo «k3amen», 2010.

11. ®usuka. 9 xknacc. TemaTuyeckre TeCTOBbIE 3a7aHus A MoAroToBKU K ' A. /aBT.- cocT.:

M.B. boiinenko, O.H. Mupomkuna. — Spocnasns: OOO «Akanemus pa3Butus», 2014

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1.Bubnuoreka — Bece no npeamery «®usukay». — Pexum gocryna: http://www.proshkolu.ru

2. BugeoonsiTsl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru


http://fizika-class.narod.ru/
http://www.proshkolu.ru/

3. Enunast komekius nudpoBbIX 00pazoBaTeIbHBIX pecypcoB. — Pexumuaoctymna: http://school-
collection.edu.r
4. VIHTepecHbIe MaTepualibl K ypokaM (PU3UKH 10 TeMaM; TeCTHI 110 TeMaM; HarJIsIHbIE TI0COOUS

K ypokam. — Pexxum noctyna: http:/class-fizika.narod.ru

5. [MudpoBeie oOpazoBarenbHbIe pecypchl. — Pexum moctyna: http://www.openclass.ru
6. DneKTpoHHBIe yueOHUKH 10 (pusmke. — Pexum nocryna: http://www.fizika.ru
8 KIIACC

1. BuGnuoreka — Bce 1o npeamety «Pusukar. — Pexxum noctyma: http:/www.proshkolu.ru

2. BugeoonsITsl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Enunast komekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum nocryma:
http://school- collection.edu.ru

4. laTepecHble MaTepHalibl K ypokaM (pU3HMKH IO TeMaMm; TECTHI 10 TeMaM; HarJIsHbIE TTOCOOHS

K ypokam. — Pexxum noctyna: http:/class-fizika.narod.ru

5. Mudposeie oOpazoBarenbHbIe pecypchl. — Pexum moctyna: http://www.openclass.ru

6. DnexkTpoHHBIe yueOHUKHU 10 pusuke. — Pexxum noctyna: http:/www.fizika.ru

9 KJIACC

1. BugeoonsiTel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

2. Equnas xomnekius mudpoBeIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxummoctyna: http://school-
collection.edu.ru

3. lHTepecHbie MaTepHraiibl K ypokaM (PU3MKH MO TEMaM; TECThI IO TeMaM; HaTJISAHbIC TOCOOUs

K ypokam. — Pexxum noctyna: http:/class-fizika.narod.ru

4. Hudpossie oOpa3oBaTensHbIe pecypchl. — Pexum noctyna: http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKHU 10 pusuke. — Pexxum noctyna: http:/www.fizika.ru
6. Enunas konnekuus nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/
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7. @enepalibHbIN IEHTp HHPOPMAITMOHHO-00pa30BaTENbHBIX pecypcoB. http://www.fcior.edu.ru/
8. MuTtepuert ypok. http://interneturok.ru/ru/school/physics/

9. I'azeta «1 ceHTa0ps» MaTepuansl o gusmke. http://archive. lseptember.ru/fiz

10. Anumanuu ¢pusndyeckux o0bekToB. http://physics.nad.ru/

11. ’KuBas ¢usuka: odyqaromas nporpamma. http://www.intedu.ru/soft/fiz.html 13. duzuka.ru.

http://www.fizika.ru/
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