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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HAa YpPOBHE OCHOBHOTO oOOMIEro o00pa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJOXXEHUU M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeNbHOW MPOTpaMMBbI, IMPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yuedHoro npeamera «Duzukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMuUpOBaHKE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMUXCS M OpPTaHM3aIMI0 H3y4YeHUs
GU3NKKM Ha NESITENbHOCTHOW OCHOBe. B mporpamme mo (usuke yduThIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpeamera B peanuzainuu TpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3ysibTaTaM OOy4EHHs, a TAaKKe
MEXKMPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30oBaHUsI.

[Iporpamma no u3uke ycraHaBIMBaeT paclpeieieHue yueOHOro MaTepuana
1o rogam oOydeHus (1o Kjaccam), mpejaraeT NpUMEpPHYI0 MOCIe0BaTEIbHOCTh
W3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEpPKaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcsl.

[Iporpamma 1o ¢usuke pa3zpaboTaHa ¢ LETbI0 OKa3aHUS METOJUYECKOM
MOMOILY YYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 10 y4eOHOMY MPEAMETY.

®dusmka SBISIETCA CUCTEMOOOPA3YIOIIKUM JIJIs1 €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IMOCKOJbKY (U3NYECKUE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH © (U3UYECKOU
reorpagued, BHOCHT BKJaJ B  E€CTECTBEHHOHAyYHYI0 KAapTUHY  MHpa,
NpenocTaBisieT HauOoyiee SCHbIE OOpa3lbl NPUMEHEHUsS HAyYyHOTO MeETona
MO3HAHMs, TO €CTh CIIOCO0a MONYYEeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opnna W3 THaBHBIX 332y (PU3MYECKOTO 00pa3oBaHUsi B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTepeca K HayKe Y 00y4aroluxcs.

N3yuenue ¢Qusukum Ha 0a30BOM ypOBHE TMPEIOJaracT OBJAJCHHUE
CJIEIYIOIUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAYYHO OOBSICHSATH SBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e MHTEPNPETUPOBATHL  JaHHBIE W  HUCIOJb30BAaTh  HAy4YHBIE
J0Ka3aTeIbCTBA JIsl OJYyYEHUS BHIBOJIOB.

[lenmn wsydenus (HU3MKH HA YPOBHE OCHOBHOTO OOMIEro oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBanus ydyeOHoro mnpenvera «®Dusmka» B



oOpa3oBarenbHBIX oOpraHusanusx Poccuiickorr @exepanuu, peaTnu3yOMIHUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE MPOrPAMMBI, YTBEPXKIEHHON pelIeHUEM
Komnnerun MunucrtepctBa npocsemienusi Poccuiickoit deaeparuu (mpoTOKOa OT 3
nexadbps 2019 r. Ne [TK4BH).

Heaun nzyyenuss Gusnuku:

NpUOOpEeTeHNEe HWHTEpeca W CTPEMIJICHHS OOydYaloluxcsi K HaydHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYAIbHBIX M TBOPYECKHX
CHOCOOHOCTE;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
MCCJIeI0BATEIHLCKOIO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3ylibTara H3yYeHHUs
OCHOB CTPOEHHMSI MaTEpUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEACTABICHUN O POl (DU3UKHU IJIST PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUK;

pa3BUTHE  MpEACTaBIeHUM O  BO3MOXKHBIX  chepax  Oyayuien
npoeCCUOHANIBHON JIESITENIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JanbHenIeMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTKeHne 3TUX IIeNied MporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusl 00ECIIEUYNBACTCS PEIICHUEM CIICYIOIIUX 3a1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHHMHM  BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYECKUX, MArHUTHBIX M KBaHTOBBIX
SBJICHUSIX;

MPUOOPETEHUE YMEHUN OMUCHIBATH U OOBICHATH (DU3NUYECKHUE SIBJICHUSI C
UCIT0JIb30BAaHUEM ITOTYYEHHBIX 3HAHMI;

OCBOCHHME METOJOB PEIICHHUsS MPOCTEUINMX pPacyE€THBIX 3a4ad C
UCIIOJIb30BaHUEM (DU3MYECKUX MOJIENEe, TBOPUYECKUX U TPAKTUKO-
OpPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUW HAOMIOAATh MPUPOJIHBIE SIBIEHUS U BBITOIHITH OIBITHI,
nabopatopHble pabOThl M SKCIEPUMEHTAJIbHBIE HCCIENOBAaHUS C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE NPUEMOB PabOThl ¢ MH(pOpManuel (GU3NYECKOro COJEp KAHMS,
BKJIFOYAsi HHPOPMALIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKHU, aHAIHU3 U
KPUTHUECKOE OlIEHWBaHKE HH(POpMaLUY;

3HAKOMCTBO €O cpepamu MpoPecCHOHATILHOMN IeATeTbHOCTH, CBSI3aHHBIMU
¢ (U3MKOH, M COBPEMEHHBIMM TEXHOJIOTHMSIMHU, OCHOBAaHHBIMM Ha
JOCTHKEHUAX (PU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbI ypOBEHBb) HAa YPOBHE OCHOBHOTO OOIIETO

obOpazoBanus oTBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJel0), B 8



KJ1acce — 68 yacoB (2 vaca B Hezelno), B 9 knacce — 102 yaca (3 yaca B HeJEmIo).

[Ipeanaraemslii B mporpaMMe no (u3MKe NnepedeHb JadopaTOpHbIX padoT U
OTIHITOB HOCUT PEKOMEHIATEIbHBIA XapaKTep, YIUTEIb JIeJaeT BEIOOP MPOBEACHUS
Ja00paTOPHBIX PAabOT M OMBITOB C YYETOM HHIUBHAYAJIbHBIX OCOOCHHOCTEH
o0yyJarommxcsl, CIUcKa AKCIEPUMEHTAIbHBIX 3aJIaHHi, IpeajiaraéMblX B paMKax
OCHOBHOT'0 TOCYJaPCTBEHHOTO 3K3aMeHa 1o (hHU3HuKe.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka u e€ posib B IO3HAHUM OKPYKAOUIEr0 MUPA.

®usnka — Hayka O mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHE, TEIJIOBBIC, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

®dusnueckue BennuyuHbL. M3Mmepenue ¢usndeckux BennyuH. Puznueckue
npuoopsl. [lorpemHocts n3mepenuil. MexxayHapoaHasi CUCTEMa €AMHMII.

Kak ¢usuka u [pyrue ecTecTBEHHbIE HAayKd HW3Y4YalOT MPUPOIY.
EctecTBeHHOHayuYHBIE METOJl TO3HAHMSA: HAONIOJEHUE, MOCTAHOBKAa HAYYHOI'O
BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3NUecKuX SBICHHUM C MOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBbIE, JJIEKTPUYECKHME, MAarHUTHBIE, CBETOBbIC

SABJICHUS.
2. ®usnueckue MpuOOPHl U MpoLEaypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM H
(G POBHIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimet.

1. OmnpeneneHue 1eHbl AEJIEHUS LKAIbl U3MEPUTENBHOTO IpUbopa.
N3mepenue paccTosIHUN.

W3mepenne 06bEMa KUAKOCTH U TBEPAOTO TeA.
Onpenenenue pasMepoB MaJIbIX TEJ.
N3mepenue temmnepaTypbl NPy IMOMOILIM XKUIAKOCTHOIO TEPMOMETpa U
JaTYMKA TEMIEPATYPHI.
6. lIpoBeneHue uccnenoBaHusA MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
HIapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, 4yeM OOoJblle BhICOTA
IIyCKa.

Paspeu 2. IlepBoHayanbHbIe CBEJACHUS O CTPOCHMH BelleCTBA.

Crpoenue BemlecTBa: aTOMbl M MOJEKYJdbl, HX pa3mepbl. OmNbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBymkenue dactun BemectBa. CBsA3b CKOPOCTH JIBWJKEHHSI YacTHUL[ C
temnepatypoil. bpoyHoBckoe nBmwxeHue, auddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE T'a30B, KUIAKOCTEH M TBEPABIX
(kpucTamnyeckux) Ten. B3auMocBsI3p MeXay CBOMCTBAMM BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmronenue OpOyHOBCKOTO JBUKEHHUSL.
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2. HaGmonenue nuddysum.
3. HaOmionenue — siBneHui,  OOBSACHAIOIIMXCA  MPUTSOHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnuie padbomot u onvimoi.

1. OueHka JuaMeTpa aroMa METOAOM pAnoB (C  HMCHOJIb30BAHHEM

dboTorpaduir).

2. OnbITHI 1O HAOJIOICHUIO TETJIOBOT'O PACIIUPEHUS 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 JABMXKEHUH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.

SBrneHue wWHepHUU. 3aKOH WMHEpUUHM. B3ammoneicTBue Ten Kak MNpUYMHA
U3MEHEHUSI CKOPOCTH JBW)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
00BbEMa BeIECTBA.

Cunia Kak XxapakTepucThka B3auMozencTBus Ten. Cuiia ynpyroctd U 3aKoH
I'yka. M3mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIICHHE TIATOTEHUS W CHJIA
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHeTtax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HANPABJIEHHBIX 10 OJHOM npsiMou. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHne CKONIbKEHUS U TPEHUE MOKOSA. TpEeHUE B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaOmronenre MexaHn4ecKoro JABUKEHUS Tea.

N3mepenne ckopoCcTu NMPSIMOJIUHEHHOTO JBUKECHHUS.

HabGnronenue siBeHus: HHEPITUU.

Hab6nronenue n3MeHeHust CKOpoCTH MpU B3aUMOJCHCTBUU Tell.

CpaBHeHHE Macc M0 B3aMMOJICHUCTBUIO TE.

CnoxeHue CuJl, HallpaBJICHHBIX IO OJHOU MPSAMOM.

JIa6opamopnbte pabomul u onvimol.

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

2. OmpeneneHune CpeaHEN CKOPOCTH CKOJIbXKEHHs OpycKa WM IIapuKa 0
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pACTsLKeHUs (Iedopmaiun)
MPY>KUHBI OT MPUI0KEHHON CHUIIBL.
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5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
Beca Teja U XapakTepa CONPUKACAIOIINXCS MTOBEPXHOCTEH.
Paszneu 4. JlaBjieHue TBEPABIX TeJl, :KUIKOCTE U ra3os.



JaBnenue. CriocoObl YMEHBIIECHUS U yBEIUYEHUs JaBlieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJ€HHUS raza oT o0bEéma, Temmeparyphl. llepemaya maBieHUs
TBEPABIMU TEJaMHU, XUIAKOCTIMH W ra3zamu. 3akoH Ilackans. ITneBmartnueckue
MaIllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TIyOuHBI. ['mapocratnueckuit
napajgokc. Coobmraromnuecs cocysl. [ mapaBnndeckie MexaHu3MBbl.

AtMocdepa 3emuin u armocepHoe namieHue. [IpuuuHBI CyliecTBOBaHMS
Bo3aymHONH oOonouku 3emun. OnbiT Toppuuemntu. M3mepenue atrmochepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHus: aTMOC(hHEpPHOTO TABJICHHUS.

JlericTBrE )KUIAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.
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3aBUCUMOCTH JaBJICHUS Ta3a OT TEMIIEPATYPHI.

ITepenava naBaeHUs KUJIKOCTHIO U Fa30M.

Coobmraroiuecst CoOCy/ibl.

I'mppaBnuuecknii mpecc.

[IposiBnenue nelcTBHUs aTMOCPEPHOTO TABIICHUS.

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMA MOTPYKEHHOH YaCTH
TeJa ¥ MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.
YcioBue iaBaHus TEJI: IUIABAHWE WK MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIICHHUS INIOTHOCTEH TeNa M KUIKOCTH.

Jlabopamopnuie padbomut u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH BEca Tella B BOAE OT 00bEMa NOrpyKEHHOMN B
KHUJKOCTb YaCTH TeJa.

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

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAOLIEH CHJIBI, IEVCTBYIOIIEH HA TEJIO
B KHUJKOCTH, OT Macchl TeJa.

OneITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJKUBAKOUIEH  CHJIBI,
JEUCTBYIOIIEN Ha TENO B JKUJIKOCTH, OT O0BEMa TMOrPY>KEHHOU B
AKUJKOCTh YaCTH TeJIa U OT IVIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYUPOBAaHHE JIOJKH H
OIpeJeNIeHHe €€ rpy30M0AbEMHOCTH.

Paspgen S. PaGora u MOIIHOCTh. JDHEpPrusi.

Mexanundeckast padota. MOLIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IlpaBuio
paBHOBecHsl ppluara. [lpumeHeHMe mpaBWiIa paBHOBECHsS pblyara K OJIOKY.



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

Mexannueckass dHeprus. KuHeTrnueckas W IOTEHUHAIbHAS DHEPIHUS.
IIpeBpaieHre 0AHOTO BUIA MEXaHUYECKOM SHEPTUM B APYTrOW. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnule padbomot u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JBIKEHUHU Tela

10 TOPU3OHTAIILHOW MOBEPXHOCTH.
2. HccnenoBaHue yCclOBUN paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHECHUSI MEXAHUYECKON SHEPTHUH.
8 KIIACC

Pa3znen 6. TeruioBble siBJICHHS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJA. ONBIThI, NOATBEPKAAKOLINE
OCHOBHBIE TOJIOKEHUS MOJICKYISIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPHOTrO, JKHIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOW TEOpHH.
CmaunBaHu€e U KanWJUISIPHBIE ABIEHUS. TennoBoe paclinpeHue U CKaTue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBUKEHUS
yactuill. Buytpennsas osHeprus. CnocoObl HM3MEHEHHsS BHYTpPEHHEH DJHEpPruu:
Teronepeaaya 17| COBEpLIEHUE paboThI. Bunsl TEIUIONEpEaauHn:
TEIIONPOBOJHOCTh, KOHBEKIINS, U3TyUYCHHUE.

KonuuecTtBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TeriooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oamanca. [lmaBnenue u
OTBEpPACBAHUE KPUCTAJUIMYECKUX BELIECTB. YJE€ibHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konzaeHcanus. Mcnapenue. Kunenue. YnenbHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTyphl KHIIEHHA OT aTMoc(hepHOro
JABIICHUS.

BnaxxHocth Bo3ayxa.

DHeprus TOIIMBA. Y JeJbHAs TEIUIOTAa CTOPAHUS.

[Tpunuuner pabotel TemnoBbix aurarened KIIJ[ temmoBoro nsurarens.
TemnoBble IBUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUH B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmionenune OpOyHOBCKOTO JTBUKCHHSL.
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10.
11.
12.
13.

Habmonenne nuddy3un.

Habmronenue siBieHU cMauMBaHKS U KaWUIAPHBIX SBICHUM.
HaOnronenue TenioBoro paciuimpeHus Ted.

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

IIpaBuna u3MepeHus: TeMIepaTypsl.

Bunbl Tenonepenaymu.

OxJtakieHue IpHu COBEPIIEHUH PadOTHI.

HarpeBanwue npu coBepiieHUN pabOThl BHEIITHUMHU CHJIAMH.
CpaBHeHHE TEIOEMKOCTEHN pa3IMYHBIX BEIIECTB.
HabGmaronenne xuneuus.

HaOnronenue nocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
Moaenn TEIJIOBBIX IBUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIU Caxapa.
OnpITEl 10 HAOJIOACHUIO TEIUIOBOI'O PACIIMPEHUS Ta30B, KHUAKOCTEH M
TBEPABIX TEII.

OrnpeneneHue JaBieHUs BO3IyXa B OaJsIOHE HITIPUIIA.

OnbIThl, AEMOHCTPHUPYIOUIME 3aBUCUMOCTHb [ABJIEHUS BO3[yXa OT €ro
00béMa M HarpeBaHUS WA OXJIKICHHS.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUs] BHYTPEHHEH DSHEPrud Tejla B pe3ysibTaTe
TeIIonepeaur M paboThl BHEITHUX CHJI.

UccnenoBanne sBIeHUS TEIUIOOOMEHA IMPU CMEIIMBAHUM XOJIOJHOW U
ropsiuYeu BOJIBI.

Omnpenenenne  KOJWYECTBA  TEIUIOTHI, IMOJIYYEHHOIO  BOJOW  IpH
TEIJI000MEHE C HAarpeThIM METALIMYSCKUM ITHIIMHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mponecca UCIapeHusl.

Onpenenenne OTHOCUTENBHON BIQXKHOCTH BO3yXa.

Onpenenenue yaeabHOM TEIJIOTHI TUIABACHUS JIbJIA.

Paznen 7. DjekTpruyecKkue U MATHUTHBIE SIBJICHUS.

OnekTpuzauus Ten. [[Ba poaa 3neKkTpuuecKux 3apsaoB. B3anmopelnctBue
3apsbkeHHBIX  Ten.  3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIUYMHBI 3aPsI0B U PACCTOSHUSI MEXKIY TEJIaMM).

Onektpuueckoe mnojie. Hanpspk€HHOCTE aiekTpudeckoro mnoss. [IpuHnmn
CYHEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JOUANEKTPUKU. 3aKOH  COXpPAHEHUS
ANEKTPUYECKOTO 3apsia.

DJIEKTPUYECKAM TOK. YCIOBUSI CYIIECTBOBAHUSA JJIEKTPUYECKOTO TOKA.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHS SIEKTPUUYECKOro TOKa (TeIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckasds uenb. Cuima  TOKa.  DJIEKTPUYECKOE  HAIPSDHKEHHE.
ConpoTuBieHne NPOBOJHUKA. Y IEIBHOE CONPOTHUBIEHUE BemecTBa. 3akoH Oma
Uit ydactka uenu. [locimemoBarenbHOE M MApAIIIEBHOE  COSAUHEHUE
IPOBOJIHUKOB.

Pabota © MOIIHOCTH 5JIEKTpUYECKOrO ToKa. 3akoH Jhxoyns—JleHna.
DneKTpuYecKue Lenu U MOTPEeOUTENH 3IEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3aumopaeiicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3HAa4€HUE I KU3HU Ha 3eMIie.
Omeir  Opcrena. MarHuTtHoe IOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AJIEKTPOMArHMTOB B TEXHUKE. /[eliCTBHE MarHUTHOTO MOJIA HA IPOBOJIHUK C TOKOM.
DNEeKTpOJBUraTeNlb MOCTOSSHHOIO TOKa. VCronb30BaHWE 3IIEKTPOJBHUraTesicd B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omneiter @apanesd. SBneHne sneKTpoMarHuTHOW MHAYKIMU. [IpaBuno Jlenna.
DIEeKTpOreHepaTop. Crioco6b1 MOJIyYEHUS ANEKTPUUYECKOU SHEPIUH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DIIeKTpHU3aLHus TEN.
JIBa poza 3JIEKTPUYECKUX 3apsiIOB U B3AUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JIEUCTBUE IEKTPOCKOTIA.
DIeKTpOoCcTaTUYeCKast HHIYKIUS.
3aKOH COXPAHEHUS JIEKTPUUECKUX 3apsI0B.
[IpoBOHUKH Y TUAJIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HcToYHNKHN TTOCTOSIHHOTO TOKA.
JIENCTBHS DIEKTPUIECKOTO TOKA.
. DNEKTPUUYECKUI TOK B KUJIKOCTH.
. 'a30BbIM paszpsn.
. I3MepeHne cuiibl TOKa aMIIEPMETPOM.
. I3MepeHune 3JIeKTPUIECKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u marasuH cOnpoTHUBIEHUN.
. BzaumopeiicTBre NOCTOSHHBIX MATHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTHU Pa3/I€JICHUS OJFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MArHUTOB.

OnbIT DpcTena.

MarauTHoO€E MoJje ToKa. DJIEKTPOMArHHUT.

JlelicTBHE€ MAarHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM.

DJIEKTPOABUTATENH ITIOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHAYKIHH.

Omneitel ®apanes.

3aBUCMMOCTh HAIIPaBJIICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUU €ro
BO3HUKHOBEHHS.

DJIEKTPOreHEepaTOp MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimul.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHUIO JJICKTPU3AIMHM TNl HHIAYKIUEH W Tpu
COIPUKOCHOBEHUHU.

UccnenoBanre AEUCTBUS DIEKTPUYECKOTO TMOJS HA TMPOBOJAHUKU U
TVDIIEKTPHUKH.

COopka u npoBepka pabOThI AEKTPUIECKOMN LIETH MOCTOSHHOTO TOKA.
W3mepenne u peryIupoBaHHUe CUJIbl TOKA.

N3mepenne u peryanpoBaHnue HAMPSHKEHUS.

HccnenoBanrie 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 Pe3ucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HAPSHKEHUS HA PE3UCTOPE.

OnbITHI, J€MOHCTPUPYIOIINE 3aBHCHUMOCTb AIIEKTPUYECKOTO
COMPOTHUBJICHUS] TPOBOAHMKA OT €ro JUIMHBI, IUIOMIAJAU MONEPEUYHOTO
CEUeHHs U MaTepuaia.

[IpoBepka mpaBuia CIOXKEHHS HAMNPSHKEHUH TpPH TOCIEI0BATEIHLHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHIbI TOKa MPU MapajieIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UAYIIETO YepE3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH — 3JEKTPUYECKOTO TOKA, BBIAEISEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, MAYIIEro 4epe3 JaMIOuKy, OT
HaIIpsKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBaTerns.

WccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TTOCTOSIHHBIX MarHUTOB.
N3yyeHne MarHWUTHOTO TIOJISI  TOCTOSIHHBIX ~ MAarHMTOB TPH  HX
O0OBEMHEHUY U PA3ACIICHUN.

HccnenoBanue NeHCTBUS 3JIEKTPUUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbl  B3aUMOJICHCTBUS
KAaTyIIKM C TOKOM KM MarHuTa OT CWJIbl TOKa M HAllpaBJICHHS TOKAa B
KaTyIIKe.

18. M3yueHune nercTBrsE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl AIEKTPOBUTATEINS.

20. 3mepenue KII/I anekTpoaBuraTebHOM yCTaHOBKH.

21. OnbITBIL TIO  MCCHEAOBAHUIO SBJICHUS DJICKTPOMATHUTHONW WHIYKIUU:
WCCIIEIOBAHUE W3MEHEHWM 3HAYEHHS W HANPaBICHUS HWHIYKIIMOHHOTO

TOKA.
9 KUIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuyeckoe JBWXKeHME. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NpPSMOJIMHENWHOE
nB>KeHue. HepaBHOMepHOE NpSMOJIMHENHOE NBMKEHUE. CpeHsasi U MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHXKEHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiiHelHoe naBwkeHue. CBoOogHOE
nageHue. OnbITel ["anumes.

PaBHOMepHOE ABMXkEHUE MO OKpYKHOCTH. Ilepmon u ydacrora oOpauieHus.
JIuHeiHas u yrioBasi CKOpOCTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHE.

ITepseiit 3akoH HeroToHa. Broponi 3akoH Hetorona. Tperunii 3akoH HerotoHa.
[IpyHLIMT CynepnO3ULUN CHJL.

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

Cuna TsKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
nafgeHud. JBmxkenue mianer BoKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue maTtepuanbHON TOYKH. AOCONIIOTHO TBEpAOE Teno. PaBHoBecue
TBEPJIOTO TeJIa C 3aKPETUIEHHON OChIO BpalieHusi. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. 3meHnenne mMmyibea. UMIysibe CHIIbl. 3aKOH COXPaHEHUS
nMIyJbca. PeakTuBHOE NBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa CWII TSDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHepruu u padoThl. [loTeHInanpHas YHEPTusl Tela, MOJHATOTO HaJl
NOBEPXHOCTBIO 3eMJIU. [loTeHInabHas SHEPTUs CxKaTOM NpykuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIHMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HabGmrogeHne MexaHUYECKOTrO JBUYKEHHUS Tela OTHOCUTENIBHO Pa3HBIX Tell

OTCYETA.
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9.

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

CpaBHeHuEe TyTeHd W TPAEKTOPUU ABUKEHHS OJHOTO U TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHne cKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBUYKEHUS.
HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmroienue nBu>keHus Tela o OKpy>KHOCTH.

Hab6nronenne MmexaHMuecKuX SBJICHUM, MPOUCXOASIINX B CUCTEME OTCUETa
«Temexkka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM JIBUKECHUU
OTHOCUTENBHO KaOMHETa (PU3NKHU.

3aBUCUMOCTbh YCKOPEHUS TEJla OT MACChl TeJla U JECUCTBYIOIIEH Ha HEro
CUJIBL.

HabGnronenue paBeHcTBa CUIT IPU B3aUMOJIEHCTBUH TETI.

N3meHeHnue Beca Tea Mpu yCKOPEHHOM JIBHKEHUH.

IIepenaua ummyJsbca pu B3aUMOACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJACHCTBUU TEll.

CoxpaHeHre UMITyJIbca IPU HEYNIPYTOM B3aUMOAECHCTBHM.

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

CoxpaHeHrne MEXaHUYECKON PHEPTUU MTPU CBOOOIHOM I1aJICHUU.
CoxpaHeHrne MEXAaHUYECKOM dHEPTUU MPU JBHKEHUU TeJa NMOJ IEMCTBUEM
MPY>KUHBI.

Jlabopamopnule pabomot u onvimel.

1.

KoHnctpyupoBanue TpakTa JUisi pa3roHa U JaJIbHEWINEro PaBHOMEPHOTO
JIBIDKCHUS TIAPUKA U TEJICHKKH.

Ornpenenenue CpeaHel CKOPOCTH CKOJIbKEHUSI OpycKa WM JBUKCHUS
[IapuKa M0 HaKJIOHHOW IUIOCKOCTH.

Onpenenenue yCKOpeHHs Tejla NpU PABHOYCKOPEHHOM JIBIXKEHHH TI0
HAKJIOHHOM IUIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJbHOH CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK pPsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanrie 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIBI
HOPMAJILHOTO JABJICHHUS.

Omnpenenenue kodpduiieHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTU NPYKHUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JBUKEHUU Tela
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Ompeenienne  pabOTHl  CUJBI  YNIPYTOCTH TMPU  TOABEME Tpy3a ¢
MCIIOJIb30BAaHUEM HEMOJABMXKHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS! SHEPTUH.

Pa3nen 9. Mexannuyeckue KoJie0aHUs U BOJIHBI.

KonebarensHoe nBukenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/I,
4acToTa, aMIUIUTyaa. MareMaTU4ecKuil U NpyKUHHbIA MaATHUKU. [IpeBpanieHue
SHEPI'UU MPU KOJIeOATEIHHOM JABUKESHUH.

3aryxaromue  KoieOaHus.  BpiHyxaeHHble ~— KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBI. (CBoMcTBa MeXaHMYeCKMX BOJH. IIpomonbHble W
nomnepeuHble BOJIHBL. JlIMHA BOJHBI M CKOPOCTh €€ pacrnpOCTPAHEHUS.
Mexanunyeckue BOJIHBI B TBEPIOM TENE, CEUCMUYECKUE BOJIHBI.

3ByK. I'pomMKoCTh 3Byka M BbIcOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
yAbTPa3BYK.

Jemoncmpayuu.

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

Hab6mronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.
Hab6nronenune BoIHYKIEHHBIX KOJIEOAHHM U pe30HaHca.
PacnipocTpaneHue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJIEIN).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKYyCTUYECKHI1 pe30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue 4YacTOThl M MepHoJia KoJieOaHUM MaTeMaTU4eCKOTo
MasiTHUKA.
Omnpenenenne 4acTOThI U MEpUOIa KoJIeOaHUN PYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpHoJia KoieOaHUil MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTH NIEpUOa KOJeOaHUM NMPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCUMOCTH IEpUOJa KOJEOAHMI rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOIIME  3aBHCHUMOCTh  INEpHOJa  KOJeOaHMit
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOIHOTO MaIeHUS.

Paszzgesn 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIEC BOJIHBI.

ONEKTPOMATHUTHOE  TOJIE.  OJJNEKTPOMAarHuTHblE  BOJHBL.  (CBOMCTBa
ANEKTPOMArHuTHhIX BOJH. I[llkana snexkTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
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OnekTpoMarHuTHas npupoaa cBeta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomot u onvimut.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHUIBLHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€ AIBJICHHUS.

JlyueBas  Mozmenb  cBeta.  Mcrounmkum — cBerta.  lIpamonuHenHoe
pacrtpocTtpanenue ceera. 3atmMeHust Connna u Jlynsl. Otpaxenue ceera. [limockoe
3€pKaJIO. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHusi cBera. [lonHoe BHYyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon mnayueir B JnuH3e. OnTuyeckas cucrtema (QoToanmapara,
MHUKpOCKONIa M Tejeckoma. ['1a3 kak onTuyeckas cucteMa. biau3opykocTs u
NaTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B chnektp. Omnbitel Hptorona. CroxeHue
CIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMonuHEHOE pacpOCTPaHEHHE CBETA.

OtpaxeHue cBeTa.

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

[Ipenomiienue cpera.

Onrtuyeckuii CBETOBO/I.

Xon tyuyei B coOuparolei JInH3e.

XO0J Iy4der B pacCEeUBAIOLIEH JIMH3E.

[Tomyyenune n300pakeHUi ¢ TOMOIIBIO JINH3.

[Ipuniun aevictBus oTtoanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mopensb ria3za.

11. Paznoxxenue 6en0ro cBeTa B CIEKTP.

12. [lomy4yenune 6emoro cBeTa MpH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimol.

1. HccnemoBanue 3aBUCUMOCTH yIJIa OTPAKEHHUSI CBETOBOTO Jyda OT yria
naJICHuUs.
N3ydeHne xapakTepUCTUK U300pakKeHUs IPEIMETA B TUIOCKOM 3€pKajie.

3. HccnepoBanue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
MaJICHUS Ha TPAHUILIE «BO3yX—CTEKIION.
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4. TlonmydeHue M300paKEHHM C IOMOIIBIO COOUPAIOIIEH JTHH3HI.
Omnpenenenue (HOKYCHOTO PacCTOSHUSI M ONTUYECKON CHIIBI COOMparolen
JIVH3BL.

6. OmbITHI O Pa3J10KEHUIO OETIOro CBETa B CHEKTP.

OnbITEl MO BOCHPHUATHIO I[BETA MPEIMETOB MpPHU MX HAONIOACHUU Yepes3
I[BETOBBIE (PUIIBTPHI.

Pasznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pe3epdopna v mianerapHas Moienb atoma. Mogens atoma bopa.
Hcnyckanue u normouieHre ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uzinydeHus. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxaens aromHoro sgpa. HWsorombsl.  PaamoaxkTtuBHbIE
npespamienus. [lepuon nomypacnana aTOMHBIX S1€EP.

SnepHple peakuuu. 3aKOHbI COXPAaHEHHUs 3apsAJ0BOTO M MAaCCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBsA3p Macchl W dHepruu. Peakuuu cuHTE3a U
nenenus anep. Mcrounuku sneprun ConHIa v 3BE3 L.

Snepnas sHepreruka. JleMCTBHsS paaMOAKTHBHBIX H3JIYyYECHHU HA JKUBBIC
OpraHU3MBbI.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHHSI U TOTJIONICHUS.

CreKTpbl pa3IMYHbIX ra30B.

CnekTp Boaopoa.

Hab6nronenue TpekoB B kamepe Bunbcona.

Pabota cuérurika HOHU3UPYIOUINX U3JTYUESHUI.

Peructpauus u3nydeHus NpupoJIHbIX MUHEPAIOB U IPOYKTOB.

Jlabopamopnule padbomot u onvimel.

1. HabGmrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnepoBanue TpPEKOB: M3MEPEHHE SHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTu (1o gotorpadusim).

3. W3mepenue paanoakTuBHOTO (oHa.

IToBTOPUTEIHLHO-00001IAO NI MOTYJIb.

[ToBTOpUTENHHO-0000IAIOIINKA MOAYJb MIPEAHA3HAYEH JJI CUCTEMAaTU3aluu
u  0000IIeHUsT TMPEIMETHOTrO  COAEpXKaHUs M ONbITa  JEATENbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe IJi1 MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 10 (u3uke mis 00ydaromuxcs,
BBIOPABILIKX ATOT y4E€OHBIN MpeaMeT.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEaTU3yIOTCd U CUCTEMAaTHU3UPYIOTCS BUJIBI
JESATENBHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUMBAETCS AOCTUKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUJIAHUPYEMBIX  pe3yjbTaToB  o0yueHus, GopMHupyeTcs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS

ok w e



SBJICHUA TPHUPOABl M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSAS TMOJYy4YEHHbIE 3HAHWS, pelmaTh 3aJadyd, B TOM YHCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapaKTep JaHHOTO pas3jiefia peann3yeTrcs
32 CY€T TOro, 4Yro OOydYarIIMecs BBIMOIHSIIOT 3aJaHus, B KOTOPHIX UM
pPEeAJIaraeTcs:
Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacro3HaBaTh W HAy4YHO OOBICHATH
(uzmyeckue SBJICHUS B OKPY Kalollel MPUPOAe U MOBCETHEBHOM KU3HU;
WCITOJIb30BaTh HAYYHBIE METOJIbl MCCIICIOBAHUS (PU3UUECKUX SBIICHUM, B TOM
YUCJIE U IPOBEPKU TUIOTE3 U MOITYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh Hay4HbIC OCHOBBI HauW0OJIE€ BAXKHBIX JIOCTHIKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCITOJIB30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPrMH HAa OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPI'UHu.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMSA

Wzydenue (pu3nku Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS HAMpPaBICHO
Ha JOCTHKEHHE JIMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yIbTaTOB.

B pesynbTaTe uzydeHus: pu3NKd Ha ypOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUs
y obyyarorierocss OyayT copMUPOBaAHBI CICIYIONTNE JTUIHOCTHBIC PE3yJIbTATHl B
YacTu:
* 1) maTpmoTHYECKOr0 BOCIIUTAHUSA:
TIpOsBIICHHE MHTEpPEca K MCTOPHHM U COBPEMEHHOMY COCTOSIHHIO POCCHIICKOI

(bu3znuecKkon HayKu;

LEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(DU3HKOB;
2) rpa:KIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA

" TOTOBHOCTb K AKTHBHOMY YYaCTHIO B 00CYK/ICHHH OOIECTBEHHO 3HAYMMBIX H
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUN
bu3uKu;

*  OCO3HaHHE BAXXHOCTH MOPAJIBHO-ITUYECKUX IPUHLMIIOB B JESATEIBHOCTH
YYE€HOTO;
3) 3cTeTU4€eCKOro BOCIIUTAHMSI:
" BOCIIPHSATHE SCTETHYECCKMX KauecTB (DM3MUYECKOH HAyKH: €€ rapMOHHYHOTO
IIOCTPOEHMS, CTPOTrOCTH, TOUHOCTH, JJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NNO3HAHUS:
e 0CO3HaHHE LEHHOCTH (DM3MYECKOH HAYKHM KAK MOIIHOrO HHCTPYMEHTA
II03HAHUSI MHUpPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHIIEH COCTaBIIAIOLLEH
KYJIBTYPBI;

e  pa3BUTHE Hay4yHOU JI0O03HATENbHOCTH, WHTEpEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;
S5) ¢opmupoBaHusi  KYJBTYPHl 3I0POBbSI M  3MOLMOHAJIBHOIO
0J1aromoJry4us:

. OCO3HAaHME IIEHHOCTU Oe€30macHoro oOpas3a >KHU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TPaBWJI O€30MacHOr0 IIOBEJICHUS Ha
TpPaHCTIOPTE, HA JIOpOraxX, C JJICKTPUUECKHM W TEILIOBBIM 000pYIOBaHUEM B
JIOMAIITHUX YCIIOBHSIX;

. c(hOpMHUPOBAHHOCTh HaBbIKA pedIeKCHH, IPU3HAHUE CBOETO IIpaBa Ha OIIUOKY
¥ TAKOTO K€ MpaBa y JAPyroro 4eI0BeKa;

e 6) TPYA0BOI0 BOCIIUTAHUSA:

e aKTUBHOE y4acTHEe B pEIICHUU TMPaKTHUECKHX 3amad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHM3aluu, Topoja, Kpas) TEXHOJOTHYECKOH |



COITMAJILHON HAIPABICHHOCTH, TPEOYIOIIMX B TOM 4YHCIC U (DU3HUESCKUX
3HaHUM;

) HMHTEpeC K MPaKTUYECKOMY M3y4YeHUI0 npodeccuit, CBSI3aHHBIX ¢ (PU3UKOI;
7) 3KOJIOTU4eCKOr0 BOCIIMTAHUS:

b OpucCHTanusA Ha IIPUMCHCHHC (1)I/ISI/I‘I€CKI/IX 3HAHUU A1 pCHICHUA 3aJ1a4 B

o0JlacTh OKpy’Kalollel cpeibl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH UX
BO3MOXHBIX MTOCIEJICTBUI JIJI1 OKPYKAIOIIEH CPEbI;
e OCO3HAHHE TIIOGAIBHOIO XapaKTepa HKOIOTHYECKUX MPOOIeM H MyTEeH MUX
pELICHUS;
8) ajanTanuu K M3MEHSIIOIIUMCH YCJOBHSIM COUMAJBbHOM U NMPHUPOIHOM
cpeabl:
) NOTPEOHOCTh BO B3aUMOJICHCTBUU TMPU BBIMOJHEHUM MCCIEAOBAHUNA H

NPOEKTOB (DM3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTH OMBITY W 3HAHUAM
JPYTHX;
e IOBBIICHHE YPOBHS CBOCH KOMIICTEHTHOCTH d4epe3 IIPAKTHYECKYIO
JESTEIBHOCTB;
© MOTPeGHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHHIL, B TOM YHCIe QOPMYITHPOBATH

U7ICH, TIOHSATHS, TUTIOTE3BI O GU3HUECKUX 00OBEKTaX W SIBIICHUSX;
OCO3HaHHE Ne(PHUIIUTOB COOCTBEHHBIX 3HAHHMN M KOMIICTEHTHOCTEH B 00JIacTH

bu3uKu;
e IUJJAaHUPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUI;
CTpEMJICHHE aHAJIM3UPOBATh U BBISIBJIATH B3aMMOCBS3H MPHUPOJbI, OOIIECTBA U

3KOHOMMKH, B TOM YHUCJIC C UCIIOJIb30BAHHUCM CI)I/ISI/I‘-ICCKI/IX 3HaHHﬁ;

e  OLEHKA CBOUX JICUCTBHUM C YYETOM BIMSHHUS HAa OKPYXKAKOUIYI0 Cpeny,
BO3MOKHBIX TJIO0ATBHBIX MOCIEICTBUIA.

METANPEAMETHBIE PE3YJIbTATDBI

B pesyabTaTe OCBOCHHSI TpOrpaMMbl IO (U3MKE Ha YpPOBHE OCHOBHOTO
o01iero oopazoBanus y oOyyaroierocsi OyayT copMUpoBaHbl MeTaNpeAMeTHbIE
pe3yJbTaThl, BKIIIOYAIOIINE TTO3HABATEIHLHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATUBHBIC  yHHBEPCAJIbHbIE  Y4eOHBIC  JICHCTBUS,  PEryJISTUBHbBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble JjoruyecKkue 1elicTBUA:
e BBIBISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKH OOBEKTOB
(s1BEHUIN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KIACCHU(PUKAIIMKA, OCHOBAHUS JIJIst
0000I1IeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH W ITPOTUBOPEYHS B pacCMaTpPUBAEMbIX (pakTax,
JTAHHBIX ¥ HAOIFOICHUSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3M TMPU H3YYCHHH (PU3NIECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeTaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTHBHBIX
U MHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIJIBUTATh THIIOTE3bl O B3aHMOCBS3SIX
(hbU3MYECKUX BETUYMH;

CaMOCTOATENLHO BBIOMPATH CMOCOO pemieHus: y4eOHOU (U3HUeCcKon
3amaun (CpaBHEHUE HECKOJIBKMX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOIXO/ISIIET0 ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUCB).

ba3oBble ucciiegoBare/bCKue JeMCTBHUA:

MCITI0JIB30BaTh BOIIPOCHI KaK MCCIE0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(GU3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ MCCIIEIOBAHMUS WU DKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI 110 Pe3yjibTaTaM
MPOBENEHHOTIO HAOIIOJEHUS, OIbITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JajbHeWIiee pa3BUTHE  (PUINUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATNON0KEHHS 00 UX PAa3BUTUU B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pabora c unpopmanueii:

MPUMEHSTh PA3IUYHBIC METOJbI, HHCTPYMEHTBI U 3aIPOCHI TIPH MOUCKE U
orbope WHPOPMAIMU WM JNaHHBIX C YY4E€TOM TPEUIOKCHHON ydeOHOU
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3TUYHBIX BUJOB U (JOPM TIPEICTABIICHHUS,

CaMOCTOSITENTLHO ~ BBHIOMpaTh ONTHUMAIbHYIO (QOpMYy TIpEICTaBICHUS
uHDOpMAIMU W WUTFOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, ThuarpaMMmamMu, HTHOU rpaduKoi U MX KOMOWHAITASIMH.

KoMMyHUKAaTHBHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B XOA€¢ OOCYXICHHS Y4COHOro MaTrepHuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMOH TEMbI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HAa PEIICHHWE 3aJaud W TOAJACpKaHUE
0J1aro’KeIaTeIbHOCTH OOIIEHHS;

COIOCTABIIATh CBOM CYXKICHUS C CYXIACHUSAMHU JIPYTUX Y4YaCTHHUKOB
auaora, OOHapy»XKUBaTh Pa3IUYKe M CXOJICTBO ITO3HIIHA;



BBIPAXKATh CBOKO TOYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAaX;
MyOJIUYHO TPEJICTABISATh PE3YyIbTAaThl BBITOJHEHHOTO (PU3NYECKOTO OIbITa
(dKCcIIepUMeHTa, UCCIIEA0BaHUs, IPOEKTA);

MOHMMAaTh W  HWCHOJB30BaTh  MNPEUMYIIECTBA  KOMAaHJHOW U
WHIUBUIYAIbHOW pa0OThl TPHU PEIMICHUH KOHKPETHOH (u3nyeckomn
poOJIeMBI;

MPUHUMATH LM COBMECTHOM AEATEIIbHOCTH, OPraHU30BBIBATH JIEUCTBUS
no e€ JOCTH)KEHHIO: paclpeleisTh pPOiau, OOCYXJIaThb MpoLEcChl U
pE3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh palOThI, IOCTUTAs] KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIlPABJICHUIO U KOOPAWUHUPYS CBOM JIEUCTBHUS C JPYTUMH
YJI€HaMU KOMaH/bI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOJIEHCTBHSI.

PeI‘y.]IHTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyaIUsX, TPEOYIOMINUX
IS petieHust GU3NYeCKuX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3JIMYHBIX MMOAXOJAX TMPUHATHS  PEIICHUIN
(vHIMBUAYyaTbHOE, TIPUHSATHE PEIICHUS B TPYIIE, NPUHATHE pENIeHUN
TPYIIION);

CaMOCTOATEILHO COCTABJISTH AJITOPUTM pellieHus GU3NUECKON 3aauu WK
IUTaHa HMCCIIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPeJlaracMbie BAPUAHTHI PEIICHUN;
JieN1aTh BBIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIBLHBIN NHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluH U MpeJjiaraTh MIaH €€ N3MEHEHUS;
OOBSCHATh TPHUYUHBI  JTOCTIDKCHHSI  (HEIOCTHXKEHUS)  PEe3yIbTaToOB
JeSTENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JCSITENLHOCTh (B TOM YHCIIE B XOJ BBITOJHEHHUS
(U3UYECKOr0  HCCIECIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIINXCS CHUTYyalHi, YCTAaHOBJIEHHBIX OIITHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4eioBeKa B XOJ€ CIopa WIH JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABAaTh CBOE MPAaBO Ha OMMOKY MPHU PEHICHUH (HU3UIECKUX 3a7ad WIH
B YTBEPKIAEHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTroro.



INPEAMETHBIE PE3YJIBTATBI

K xoniry oOyuenus B 7 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh  TOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, CAUHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKoe [IBI)KEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEMHOE), TPACKTOpHUsA, pPaBHOACHCTBYIOIIAs
cuJa, nedopmarus (ynpyras, IJIaCTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddysus, TEMIOBOE JABUKEHHUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEpLHUS,
B3aMMOJICCTBUE TEJ, PABHOBECHE TBEPJBIX TEN C 3aKPEIUIEHHON OCHIO
Bpall€HUs, Mepeaada [OaBICHUS TBEPABIMH TENAMH, KUIAKOCTSIMU U
razamy, arMocepHOe JaBlieHWEe, IUIaBaHUE Tel, MpPEeBpaIleHUs
MEXaHMYECKOI SHEpPruu) MO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHUE;
pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MUECKUX SIBICHUUA B
OKpY’KalollleM MHpEe, B TOM uHcle (PU3UUYECKUE SIBJICHUS B MPUPOJE:
MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
MpUpOJIe, NCUCTBUE CUJIbI TPEHUS B MPUPOAEC U TEXHHUKE, BIHSHUE
aTMOC(EpHOro JaBJICHUs Ha KMBOM OpraHU3M, IUIABaHHWE PHIO, pblYaru B
TEeJIe YeJI0BeKa, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/layy B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PUBHUECKUX SBIICHUI;
ONMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUECKHE SBICHUS, UCIONIb3YS
¢bu3nyeckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYrOCTH, CUJIA TSKECTH, BEC
Tena, CWiIa TpEeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tras3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKas padoTa, MOUIHOCTh, TJIEYO CHIIBI,
MOMEHT CWJIbl, KOA((UIMEHT TMOJE3HOro JEHCTBUS MEXaHHU3MOB,
KUHETUYECKass W TOTCHIMalbHAs DHEPTHs), MPU OMUCAHUU MPABUIBHO
TpakToBaTh  (IU3UYECKUM  CMBICI  HUCIOIB3YEMbIX  BEIUYMH, HX
0003HaueHUss W EAUHMIIBI (U3UUYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIONINE JAHHYIO (PU3WYECKYIO BEJIMYMHY C JAPYTUMH BEIUYMHAMM,
CTPOUTH TpaPUKU U3yUEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYMH;
XapaKTepHu30BaTh CBOWCTBA TN, (U3UYECKUE SIBICHHUS U TIPOIECCHI,
WCIIOJb3Ysl MPaBUIIa CJIOKEHHS CHII (BAOJb OJIHOW MIpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBecUs pbiuara (0s0Ka),



«30JI0TOE€ MPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
SHEPruu, MpHU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHAa U
3aMKChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBIECHUS, ITPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TTPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBsiCHEHUE U3 1-2
JIOTUYECKUX I11aroB ¢ ONopoil Ha 1-2 M3y4yeHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WU 32aKOHOMEPHOCTH;

pemiarb pacu€THele 3a7adyd B 1-2 JEUCTBUSA, HCIONB3YS 3aKOHBI M
dbopMyIbl, CBs3BIBAIONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBHS 33/1a4 3alKUChIBATh KPATKOE YCIOBUE, MOJICTABIATh (QU3UUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYETHI, HAXOAWUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJISl PEIleHUs 3a]a4, OLECHUBATh PEaTUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh NpPH MOMOUIU
(U3HYECKUX METOJIOB, B OTMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
NPEANoIOKEeHne  (rumoresy),  pas3iuyaTb W MHTEPHPETUPOBATH
MOJIYYeHHBIA pe3yJIbTaT, HAXOAUTh OIMMOKHM B XOJE ONbITA, JETIaTh
BBIBOJIbI 10 €T0 Pe3yJIbTaTaM;

INPOBOJUTH OMNBITBI 1O HAONIOACHHIO (U3HYECKUX SBICHUA WIIU
(bu3IYecKuX CBOWCTB TeI: dbopmMyIpoBaTh MIPOBEPSIEMbIEC
MIPEANOI0KEHU, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIIUPOBATH BHIBOJIBI;

BBINIOJIHATHh MPAMbIE H3MEPEHHS PACCTOSHHUSA, BPEMEHHM, MacChl TeJa,
00bEMa, CHUIIBI U TEMIIEPATypbl C UCIHOJIb30BAHUEM AaHAJIOTOBBIX U
M(dpOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJUTH MCCIECIOBAHUE 3aBUCUMOCTH OJAHOW (PU3MUYECKON BEIMYUHBI OT
APYrod € HCIOJb30BAHUEM IMPSMBIX H3MEPEHUN (3aBHCHUMOCTH IIyTH
PaBHOMEPHO JABWXKYIIErocs Tejla OT BPEMEHU JIBIDKCHMSI Teja, CHUIIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAIU CONPUKOCHOBEHUS TEJN, CHIIbI
YOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH Tella U OT IJIOTHOCTHU >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH Tella, OT TJIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHUsl TeJl, YCIOBUW paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAHUM  Y4eOHOro HCCIEAOBaHUs, coOUpaTh YCTaHOBKY H
BBITIOJIHATh U3MEPEHHUA, CIenys MNPeIoKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKHUX BEJIWYUH B BUJE



NpPEUIOKEHHBIX TaONuI U TpadUKOB, JeNaTh BBIBOJBI MO pe3yjbTaTaMm
UCCIIEIOBaHMUS;

MPOBOANTH KOCBEHHBIE HU3MEpPEHHs (PH3UYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO TeNa, CHUJAa TPEHUS CKOJBXKCHHUS,
JaBJIIEHWE  BO3JyXa, BbITAJIKHUBAIONIas CWiIa, JCHCTByoIlas Ha
HNOrpyXEHHOE B KHUJAKOCTh TeJO, KOI()(PUIMEHT MONe3HOro AeHCTBUSA
NPOCTBIX MEXaHWU3MOB), CIeAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUMCIISTH 3HAUEHNUE UCKOMOW BEJIMYMHBI,

coOJII0/1aTh MpaBUIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

YKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETpP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
pblyar, HOJBUHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;
XapaKTepu30BaTh MPHUHIMIBI JCUCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMNHCAHUA (B TOM YHCIE:
HNOJNUINITHUKY, YCTPOWCTBO BOJOINPOBOJA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCTIOJb3Ys 3HAHUS
O CBOMCTBaxX (pU3MUYECKUX SIBICHHN U HEOOXoaUMble (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  NpUMEPbl  (HAXOAUTh  HHGOpPMALMIO O  MPUMEPAX)
INPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU 11 obecriedeHnst 0€30MacHOCTH TP OOpallleHuH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS M COOIIOICHHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY Kalollel cpejie;

OCYIIECTBIATh OTOOp MCTOYHHMKOB HHpopmanuu B HMHTepHere B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEFOIIMXCS
3HaHUA © TYTEM CpPaBHEHHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpPMAIMIO, KOTOpas SBISIETCA MNPOTHBOPEUYUBOM WM MOXKET OBITh
HEJI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JUTEepaTypy (PHU3UYECKOrO  COACpXNKaHHs, CIPAaBOYHbIE MaTepHAIIbI,
pecypcbl ceti MHTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HH(GOPMALUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIC M YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaMu (HU3MUECKOrO COACPKAHUS, B TOM
qucie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHS O pe3yJbTaTaxX MPOEKTOB
WIM Y4YeOHBIX MCCIEAOBAaHUM, MpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



W3YYCHHBIM TOHSATUUHBIM ammapaT Kypca (QU3HUKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3CHTAIUEN;

MPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCJIEAOBAaHUN pacrpenessTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3ajadyaMu,
CIEOUTHh 3a BBINOJIHEHUEM IUIaHA JCUCTBUW, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJL B  JIEIATEIbHOCTh  TPYMNIMbl, BBICTPAUBAThH
KOMMYHHMKATUBHOE B3aUMO/JICCTBHUE, YUUTHIBASI MHCHUE OKPYKAIOIIKX.

K xoHiy o0yuenus B 8 kiacce npeIMEeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIC COCTOSIHUA BELIECTBA, KPUCTAIIIMYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH W HEHACBIINICHHBIN TMap, BIAXXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSAS HHEPrHs, TEIJIOBOW JIBUTATEINb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsiJl, SJIEKTPUUECKOE T0JI€, TPOBOJHUKHU
Y TADJICKTPUKH, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pazniuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIvionepesaya,
TEIJIOBOE€ PAaBHOBECHE, CMAUYMBAHUE, KAIWJUISIPHBIE SIBJICHHUS, WCHIAPCHUE,
KOHJICHCAIUs, TUTaBJICHUE, KpUCTa/UIM3anusa (OTBEpJieBaHUE), KHUIICHHE,
Teronepeaaya (TeTIONPOBOIHOCT, KOHBEKIIHSI, U3JIy4YEHUe),
ANEKTPU3ALUS TEJ, B3aUMOJECHUCTBUE 3aAPSOB, NCHUCTBUS AIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICHCTBUE MAarHUTOB, JCUCTBUE
MarHUTHOTO TOJIs Ha TIPOBOJIHUK C TOKOM, dJIEKTPOMAarHUTHAS UHIYKITHS)
10 ONHUCAHUI0 HUX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (U3UUYECKOE SIBJICHUE;

pacIio3HaBaTh MPOSBICHHE HM3YYCHHBIX (DH3WYECKUX  SIBJICHUHW B
OKpY’)XKarolleM MHpe, B TOM 4YHCie (U3UYECKHE SBJICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHXKECHUE U KANWUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTaJUIbl B mOpupone, wuziaydyeHue CosiHIa, 3amMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, dJICKTPHICCKHE
SBJICHUS B aTMocdepe, dJIEeKTPUUECTBO YKMBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuin, Jpedd MoJroCOB, PO MAarHUTHOTO TOJS IS KWU3HU Ha
3emiie, ONSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIJEIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UYSCKHUX
SIBJICHUH;

OMUCHIBATh U3y4YCHHBIE CBOMCTBA TeN M (U3UYECKUE SIBIICHUSI, UCIIOJIb3YS
(uznyeckre BEIUYMHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPTHs], KOJTUYECTBO
TEIJIOTHI, yJAEIbHAasA TEIIOEMKOCTh BEIIECTBA, VyJAEAbHAsA TEIJIOTa
IJIaBJICHUsI, yJeNIbHAs TEIUIoTa MNapooOpa3oBaHMs, yAeIbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(DPPUIMEHT TOJIE3HOTO [EUCTBUS TEIUIOBOU



MAIllMHbI, OTHOCUTEJBHAsl BIAXHOCTb BO31yXad, JJIEKTPUYECKHU 3apsn,
CUJIa TOKA, JJICKTPUUYECKOE HAIPSLKEHUE, CONPOTHUBIICHHUE MPOBOJHUKA,
yAENbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO0  TOKAa), NpH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3nyecKuil CMBICI KCIOJIb3YEMbIX BEIUYMH, O0O3HAYEHUS U €IUHHIIbI
bu3MYeCKUX BEIMYMH, HAXOAUTHh (HOPMYJIbI, CBSI3BIBAIOIIME JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TrpaduKu
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITNYMH;

XapaKkTepu30BaTh CBOMICTBa Tel, (PU3UUECKHE SBICHHUS U MPOLIECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJEKYJSIPHO-KMHETUYECKOM TEOpUHU
CTpPOEHHUS BEeIleCTBa, MPUHLIUI CYNEPHO3UIUHU MOy (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiaa, 3akoH OMa i1 yyacTKa LEeNu, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHHMs DJHEpPruM, MNOpU ITOM JaBaTh
CJIOBECHYIO0 (DOPMYJUPOBKY 3aKOHA U 3alMCHIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE NPOLECChl M CBOMCTBA TE€J, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTHYECKUX
iaroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHHI,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiarb pacu€THble 3a7adyd B 2-3 JCUCTBUSA, HCIONB3YyS 3aKOHBI M
dbopmyIbl, CBs3BIBAIONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAM3a
YCHOBUSL 3a/la4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pEIIeHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (OPMYIIBI,
HEOoOXOoquMble i €€ pelIeHHs, MPOBOAMTH pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEHIIUTh NpPU MOMOUIU
(U3HYECKUX METOJOB, HCIOJIb3ys OMNHCAHUE MCCIIEJOBAaHUS, BbIACIATH
IIPOBEPSAEMOE  IPEAIIOJIIOKEHUE, OLIEHUBATh IPABHWIBHOCTH  IOPSAKA
IIPOBEICHUS UCCIIEOBAHUS, JI€JIaTh BBIBOJIBL;

IPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUN WIIU
(U3HYECKUX CBOMCTB Tell (KanWLUISIPHBIE SIBJICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/[yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHWs MpPU U3IYYEHUH OT IIBETa WU3Tydarolien (MOrJIoNiaronieil)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHHUs BOJBI OT TEMIEPATypbl KUIKOCTH U
IUIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alus Tel W B3aUMOJEHUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3aldsl MAarHUTHBIX II0JIEM IIOCTOSHHBIX MAarHUTOB, JEUCTBUS
MAarHATHOTO TOJIA Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBAa DJEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OpMYJIHMPOBATH
IIPOBEPsiEMbIE MPEANONIO0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUsl, ONMKMCHIBATH X0/ ONBITA U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATh ~ MpPSAMbBIE  W3MEPEHHS]  TEMIEPATYpbl,  OTHOCHUTEIbHOMN
BJIQXHOCTH BO3/yXa, CHJIbBl TOKA, HANpPSOKEHUS C MCIOJb30BAHUEM
aHaAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATh
pe3yIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;
MIPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMYUHBI OT
ApYrod C HUCHOJIb30BAaHUEM  IMPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOMAAW IIOIEPEYHOrOo
CEYEHMsI U YACIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOAHUKA, CHUJIBI TOKA,
UAYLIEr0 4Yepe3 MNPOBOAHMK, OT HAOpsDKEHWsT Ha  [POBOJIHUKE,
UCCJIEIOBAHUE ITOCJIEAOBATENBHOTO W  MApPAUIEIBbHOTO  COEAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOMpaTh YCTAaHOBKY M
BBINIOJIHATh W3MEPEHHUs], CIeAys NPEeaoKeHHOMY IUIaHy, (PUKCHpOBAThH
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTH B BUJE TaOIUL U TpadUKOB,
JIeJ1aTh BBIBOJBI I10 PE3YyJIbTaTaM UCCIEIOBaHUS;

IPOBOJNTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BeIUYMH (yJesibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh H3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CleNysl NPEII0KEHHON WHCTPYKLHH, U
BBIYHCIISATh 3HAYEHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH P padoTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HU3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HMX ONUCaHHA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHMSI JJOMOB, TMTPOMETp, MapoBas TypOMHA, aMIepMeETp,
BOJIbTMETP, CUETUMK HIIEKTPHUUECKOW HHEPruH, 3JIEKTPOOCBETUTEIIbHbBIE
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IEKTPHUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, 3JEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PUBMUECKUX SIBJICHUH U HEOOXOJMMBbIE
(¢u3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA WM H3MEPUTEIIbHBIE
npuOOpbl MO CXEMaM M CXEMAaTU4YHBIM PpUCYHKaM  (KHUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTaTeIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Lemnel ¢ MOocaeA0BaTeNbHbIM U MapauIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycioBHbIE 0003HAUEHHUS FIEMEHTOB 3JIEKTPUUECKUX LIeTel;



OPUBOIUTH  MpUMEPbl  (HAXOAUTh  HHMOpPMALMIO O  MPUMEPAX)
NPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU JUJIs1 oOecrieueHrs 0e30MacHOCTH MpHU OOpalleHuH ¢ NpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHS 3J0POBbS M COOIIOACHUS
HOPM 3KOJIOTHYECKOr0 ITOBEICHUS B OKPYKAIOILEH CpelIe;

OCYIIECTBIATh MOUCK HMHPOpMALMK  (PU3NYECKOTO COACpNKAHUSI B
HNutepHere, Ha OCHOBE MMEKOLIMXCSA 3HAHUW U NYTEM CpPaBHEHUA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJACIATH  HMH(POPMALHMIO, KOTOpas
ABJIIETCS] IPOTUBOPEUNBOM MM MOKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAayYHO-TIOMYJISIPHYIO
JUTEPATYpPY  (U3MYECKOrO0  COJAEpKaHWs, CIPABOYHbIE MAaTepualbl,
pecypcesl cet MHTEpHET, BianeTh NpuéEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKHUE YCTHBIE COOOIICHMUS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
colepXaHUs, B TOM u4uciae NyOJUYHO MPEACTABISATh PE3YJIbTaThI
IIPOEKTHOM WJIM UCCIENOBATEIbCKOU NEATENIBHOCTH, IPU 3TOM I'PAMOTHO
UCIOJIb30BaTh HW3YYECHHbI TMOHATUMHBIM ammapar Kypca (DU3HKH,
CONPOBOK/JIATh BBICTYIUICHHE MPE3CHTALINEM;

IpPU BBIIOJHEHUU YYEOHBIX MPOEKTOB M HCCIECAOBAaHUN (DUIUUECKUX
MPOLIECCOB paclpeensaTh OOS3aHHOCTH B TpPyNNEe B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 3aJa4aMH, CIEIUTH 3a BBIIIOJIHCHUEM ILIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B
NEATEIBbHOCTD IPYNIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJACHCTBHE,
MPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoniry o0yuenus B 9 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOMIMXCA YMEHUM:

UCIIOJIB30BaTh MOHATHUSA: CHCTEMa OTCu€ra, MarTepuaibHas TOYKa,
TPaeKTOpPHsi, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKECHHS, Jedhopmarius
(ympyras, mjiacTU4eckas), TpPeHHE, IEHTPOCTPEMHUTENIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEO,
LEHTpP TSHKECTH TBEPIOrO Tejla, paBHOBECHE, MEXAaHUYECKUE KOJEOaHUs U
BOJIHBI, 3BYK, HH(Pa3BYK H YIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKajga 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPhl UCIYCKAHUS M MOTJIOIIECHHUs, anbda, OeTa- U raMMa-u3IydeHHus,
W30TOIIBL, SIAEPHAS SHEPreTHKA;

pazniuyath SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXKEHHE, CBOOOJIHOE
NajieHUue Tejl, pAaBHOMEPHOE JBM)KEHHE 0 OKPYKHOCTH, B3aUMOJCICTBUE



TeJ, pEaKTUBHOE IBM)KEHME, KoJjeOaTelabHOe JBMKEHHE (3aTyXarolue M
BBIHY>KJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBMXEHHE, OTpPaKEHHE
3BYyKa, MPSAMOJIMHEMHOE paclpOCTPAaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHHue 0eIoro cBeTa B
CHEKTp M CJOXKEHHE CHEKTpPaJbHBIX IIBETOB, JUCIIEPCUSl CBETA,
€CTECTBEHHAasl PaJUOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOrO CHEKTpa
U3JTy4YEHHsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacrno3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKUX  SBICHUH B
OKpy»XaromeM Mupe (B TOM 4Yucie (QU3NYECKHUe SBJICHHUS B MPUPOJIE:
MPWINBBI U OTIUBBI, ABUXKEHHUE MIaHeT COJTHEYHOU CUCTEMBI, pEaKTUBHOE
IBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OUOIOTMYECKOE NECUCTBHE BUIMMOTO,
yabTpaduOIECTOBOTO W PEHTTC€HOBCKOTO HM3JyUYECHHH, €CTECTBEHHbIN
PaAMOAKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, DPAJAUOAKTHUBHOE H3ITyUEHUE
MPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAAUMOAKTUBHBIX W3JIYYEHUU Ha
OpraHu3M 4eJloBeKa), NMPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a/ladyy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUECKUX
SIBIICHUIA;

OIKCHIBaTh U3yUYEHHbIE CBOMCTBA TeNl U (PU3NYECKUE SBICHUS, UCIIONIb3Ys
¢dbu3nueckue BENUYUHBI (CpEHSAsI W MTHOBEHHas CKOPOCTb Teja MpH
HEPaBHOMEPHOM JBUKEHUH, YCKOpPEHHE, NMEepeMElleHHe, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CUa YNPYrOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHMs, BEC Tella, HUMIYJIbC Tela, WMIIYJIbC CHIIBI,
MexaHuveckas paboTa M MOIIHOCTb, MOTEHIMAIbHAS SHEPrusi Teda,
MOJHITOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAs HYHEPrUs CKaTON
NPYKWHBI, KHHETHYECKash SHEprus, IOJIHAs MeEXaHU4ecKas JSHeprus,
NEPUOJ U YacToTa KojeOaHuM, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTesIb MPEIIOMJICHUS CPEbl), TP OMUCAHUU
MpaBUIBHO TPAaKTOBaTh (DU3MUECKUN CMBICI HCIHOJb3YEMbIX BEJIUYUH,
0003HaYeHUsT W €IUHMIBl (U3UYECKUX BEJIWYMH, HAXOAHUTH (POpPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTHMHU BEIMYHMHAMH,
CTPOUTH TpaUKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYMH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MUYECKUE SIBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMUPHOrO TATOTEHMS,
OPUHIUI CYNEPIO3ULIMH CHJI, HNPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCA, 3aKOHBl OTPAXEHHUS U
MPEJIOMJICHUS] CBETA, 3AKOHBI COXPAHEHUS 3apsiIOBOIO U MacCOBOIO YHCEN



IOpU SJACPHBIX PEAKIUIX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aITUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl W CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JTOTUYECKUX
1aroB ¢ Omnopoi Ha 2-3 W3Yy4YEHHBIX CBOMCTBA (PUBMUECKHUX SIBICHH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THble 3ajadd  (omMparomuecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONb3YsI 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3a7aud 3alHChIBAaTh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIA U30BITOYHBIC NaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJIsl PEUICHHSI, TPOBOAUTH PACUETHI U
OLICHWBAaTh PEAJIMCTUYHOCTh IMOJYUYEHHOTO 3HA4YeHUA (PU3NUECKOU
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXKHO PpEUIUTh TP TOMOIIH
(bu3NYECKUX METO/OB, HCIONb3Yysl OMHCAHWE WCCIEIOBAHUS, BBIACIATH
IpOBEPSIEMOE  TPEIINONOKEHUE, OICHUBATh MPABWIBHOCTh IOPAIKA
MPOBEICHUS]  UCCJENOBAaHMS, JIeJIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOICHUH U OIBITOB;

OPOBOAMTH OMBITHl 1O HAOMIOACHWIO (PU3MYECKHX SBICHUW WIH
¢uznyecKkux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HbloTOHA, 3akoHa
COXpaHEHUsl HHEPTryuU, 3aBUCUMOCTH NEpHOJa KoJeOaHW Mpy>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYbl MaJbIX KOJI€OaHUM, MPSIMOJIMHEITHOE PACIIPOCTPAHEHUE CBETA,
pasnokeHne OeNoro cCBeTa B CIEKTP, MU3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKajie U CBOMCTB M300pa)KeHUs MpeaMera B coOuparouiei
JUH3e, HAOMIOJEHNE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB W3IYUYCHHUS):
CaMOCTOATEIBHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0Opy/lOBaHUS, ONHUCBHIBATH XOJ  OMNbITA U €ro  pe3yJbTaThl,
(bopMyIMpOBATH BHIBO/IBI,

MPOBOJNTH TPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX M3MEPEHUH, Ompeaemnsis
CpelHEee 3HAYeHUE U3MeEpsIeMOl BeIMYMHBl ((DOKYCHOE pacCTOSHHE
coOuparoieid JUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(M3MepUTENIbHOTO TPHOOpa);

NPOBOANTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYMH C
UCIIOJb30BAaHUEM NPSAMBIX HM3MEPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHOM CKOPOCTH, Iepuoja
KOJI€OaHH MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrila OTPa)K€HUs CBETa OT yIJia MaJIeHus U yIiia MpejoMJIeHHs OT yria



NajJeHus): IUIAHUPOBAaTh HCCJIENOBAaHUE, CAMOCTOSTENIBHO COOMpPATh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl IOJTYYEHHOM  3aBUCHMOCTH
(¢bu3nYecKnX BEIWYWH B BUJE TaOMWIl U rpadUKOB, JeJaTh BBIBOJbI IO
pe3yJbTaTaM HCCIeI0BaHNUS;

IPOBOAUTh KOCBEHHBIE H3MepeHus (U3NYECKUX BEIWYUH (CpenHsis
CKOPOCTh M YCKOpPEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs], KECTKOCTh MPYKUHbI, KOIPPUIUEHT
TPEHHUSI CKOJBXECHHS, MEXaHHM4eckas pabdoTa M MOIIHOCTh, YacToTa |
nepuoj KojeOaHWW MaTeMaTH4ecKoro U NPYKHUHHOTO MAasiTHUKOB,
ONTHYECKass CWia coOuparomiel JIMH3bL, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUS, COOMpaTh IKCIEPUMEHTATbHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHUS, CIEIysl MPEII0KEHHOW HHCTPYKIIUNH, BBIUYUCISTD
3HAUEHWE BEJIMYMHBI U aHAJTU3UPOBATH MOJYYEHHBIE PE3YyJIbTAThI C yUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHHUI;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1ab0opaTopHbIM
000pyI0BaHUEM;

pa3iuyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QU3NUYECKUX MOJENei:
MarepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO0, TOUYEHYHBIA HCTOUHUK
CBETa, Jy4, TOHKAas IIMH3a, TUIAaHETapHas MOJEJIb aroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIJIpa;

XapaKTepu30BaTh NPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa MX oONucaHus (B TOM 4YHUCIE:
CIHUIOMETp, MOATYUKH TIOJIOKEHUsS, PACCTOSHHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03MMETp, KaMepa BuiabcoHa), HUCHONB3yS 3HAHHUS O
CBOMCTBaX (PU3MYECKUX SIBIEHUH UM  HEOOXOoauMble  (PU3NYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI I CXEMAaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTHMUECKHUX IPOLIECCOB
Ipy penieHUH Y4YeOHO-NIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBbI ISt
MOCTPOEHUS N300paKEHUI B IJIOCKOM 3€pKalie U cOOUparole JTMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh HHMOPMALMIO O  MPUMEPAX)
MPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU JUIsl obecrieueHus: 0€30MacHOCTH MPU OOpallleHuu ¢ nMpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS W COOIOICHHUS
HOPM IKOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOIIEH cpeie;

OCYIIECTBJIATh TMOUCK HHPoOpManuu (U3HUECKOTO COJEpKaHUS B
HNuTepHeTe, caMoCcTOsATENBHO (POPMYIUPYST TOUCKOBBINM 3alpOC, HAXOIUTh



MyTHU ONpEJeNIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMN Ha OCHOBE
MMEIOIUXCSA 3HAHUN U JONIOJIHUTEJIbHBIX HCTOYHUKOB,;

MCII0JIB30BaTh MPHU BBIMOJIHEHUH y4E€OHBIX 3aJaHUN HAayYHO-MOMYJISPHYIO
JUTEPATYPY  (PU3MYECKOrO  COJEpKaHUsS, CIPABOYHbIE MAaTepuabl,
pecypcesl cet MHTEpHET, BiianeTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBaHus HH(GOPMALUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMAIMU W3 HECKOJbKUX MCTOYHHKOB (PU3UYECKOIO COJEp KAHMS,
nyOJIMYHO NMPEACTABIATh Pe3yIbTaThl IPOEKTHOM WIIM HCCIIEI0BATENbCKON
NEATEIBHOCTH, INIPU OTOM TIPaMOTHO  MWCIOJIB30BAaThb  W3YYEHHBIN
MNOHATUUHBIM anmapar Hu3ydyaeMoro pasjena (U3MKA U COIMPOBOXKIATH
BBICTYIUIEHHE TpE3eHTalMeldl ¢ Y4€TOM OCOOEHHOCTEH ayAUTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Konrpoiasbusie | IIpakTnyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®usuka u eé posib B NO3HAHUU OKPY:KAKOIIEr0o MUpa
bu6mmoreka [JOK
1.1 dusuka - HayKa o ojie 2
HBHKA - Hayka O pHpOs https://m.edsoo.ru/7f416194
Bbu6mmoreka [JOK
1.2 dusnyeckue Be 2 1
HBIHACCKHC BEIHAMHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAay4YHBIN METO/T TO3HAHUSA 2 1 bubmmorexa HOK
' y g https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasznea 2. [lepBoHayaibHbIE CBeJIeHUSI 0 CTPOCHUM BellecTBA
bu6mmoreka [IOK
2.1 C 1
ThoeHHe Betlectpa https://m.edsoo.ru/7f416194
29 JIB>KeHUE U B3aUMOJICCTBUE YACTHII ) | bubnmoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
Bbu6mmoreka [JOK
2.3 A 2
TPCTATHEIE COCTOAMA BEMECTRA https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl
b K
3.1 Mexanuueckoe ABUKEHUE 3 nomotexa 110

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




bu6mmoreka [JOK
32 Hrepuus, macca, moTHOCT 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Cua. Bret cunt 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 [aBnenue. [lepenaua naBneHus: TBEPABIMHU 3 bubnuorexa [{OK
' TelIaMH, )KUJAKOCTIMH U razamMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATmoc(peproe nasneHie 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOrPYyKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3zgea 5. PaboTa 1 MOIIHOCTH. JHEPTrUst
bu6mmoreka [IOK
A P 1
> aboTa M MOIHOCTE 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 TpocThie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>3 Mexaiieckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnbie | IIpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcsl
Pa3nen 1. TeruioBble siBieHUs
11 C . ccTBa 7 bubmuoreka [JOK
' TPOCHHE H CBOHCTRA BEI https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
12 Teruioseie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHbBIE SIBJI€HUS
DnexTpuuecKue 3apsaabl. 3apsHDKEHHbIE Tela bu6nuoreka IIOK
2.1 . 7 1
U UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. N but6mmoreka [JOK
2.2 IToCTOSTHHBIN 3JIEKTPUYECKUM TOK 20 1 7 hitps://m.edsoo.rw/ 74181 ce
bubmuoreka [JOK
2.3 MarHHTHbIC ABICHAS 6 ! L3 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
24 IMEKTPOMATHHTHAS HELILY KUK 4 https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KUIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnbie | IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHn4ecKoe ABUKEHUE U CIIOCOOBI €T 10 1 bubmuoreka [JOK
. OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBIE T https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Kojge0aHUs U BOJTHBI
but6mmoreka [JOK
2.1 M
CXHMICCKHC KONCOAHMS 7 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M . 1
CXHMYECKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE 1MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEKTPOMarHuTHOE MOJIE U 6 ) bubnuoreka [{IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA




but6mmoreka [JOK

4.1 3aKOHBI PaclpoOCTPaHEHUsI CBETA 6 2 hitps://m.edsoo.ru/7#41 ada6
bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hits://m.edsoo ru/7f4 1 ada6
bubnuoreka [JOK
4.3 Paznoxenne 6e10ro cBeTa B CIIEKTP 3 2 hitos://m.edsoo.ru/7f41 ada6
Hroro no pazneny 15
Pa3nes 5. KBanTOBBIC AIBICHHA
but6mmoreka [JOK
5.1 Hcnyckanue v norjioneHrne CBeTa aToMOM 4 1 hitps://m.edsoo.ru/7#4 1 ada6
bu6nuoreka [JOK
32 CTpocHHE aTOMHOTO 7pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
5.3 S nepHbie peakuun 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. IloBTOpHTEIbHO-0000111AK0IIUI MOAYJIb
[ToBTOpenue u 0000IIEHNE CONEPIKAHUS bubnuoreka IIOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27







IHOYPOYHOE IIJTIAHUPOBAHHUE

7 KJIACC
KosanuecTBo yacos DJIeKTPOHHbIE
Ne T Hdara uudposbie
eMa ypoka Konrtpoubnsie | IIpakTnyeckn
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThblI
pecypcbl
) du3nkKa — HayKa O PUPOJE. 1
SIBnenus npuposl
2 DuU3NYECKHE SBIICHUS 1
3 duznyeckre BEIUUYUHBI U UX I
U3MepeHHe
Ypoxk-uccienosanue "N3mepenue
4 TEeMIEpaTypbl MPU TOMOIIH 1 |
KHUJIKOCTHOTO TEPMOMETpPA U JaT4yuKa
TeMIepaTrypsl"”
MeTo/1pI Hay4YHOTO MO3HAHUS. Eubs 11OK
. noImoTeKa
5 Onucanue GpuU3NUECKUX SBICHUMH C 1
. https://m.edsoo.ru/ff09f72a
MOMOMUIBIO MOJIeNe
Ypok-uccinenosanue "IIpoepka
6 TUINOTE3bI: TabHOCTh MOJIETA IIApUKa, | |
MyIIEHHOTO TOPU30HTAIIBHO, TEM
0opIIie, ueM OoJIbIlie BBICOTA ITycKa"
Crpoenue BemiectBa. ONBITHI, Bu6 10K
noIMoTeKa
7 JIOKA3bIBAOIIUE TUCKPETHOE 1
https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEILIECTBA
bubnmnorexa [JOK
8 JBr>KeHMEe 4acTHIl BEIIeCTBA 1 1
https://m.edsoo.ru/ff0a013e




YpOK—I/ICCJ'ICI[OBaHI/Ie «OMnBITH IO

9 HaOJIOZICHUIO TEIJIOBOTO PACIIUPEHUS
ras’oB»
10 ArperaTHble COCTOSTHUS BEIIECTBA
Oco0EHHOCTH arperaTHhIX COCTOSTHHUM
1 BoibI. O000IIEHNE 110 pa3ieny bubnmoreka [JOK
«IIepBoHayanbHbBIE CBEAECHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUH BEIIECTBA»
MexaHndeckoe JIBHKEHHE.
12 PaBHOMEpHOE M HEPABHOMEPHOEC bubmmorexa LOK
P p p https://m.edsoo.ru/ff0a05¢c6
NBIDKEHUE
bubmoreka [IOK
13 Cxopoctb. EquHune ckopoctu
P g H p https://m.edsoo.ru/ff0a079¢
14 Pacuet myTH 1 BpeMeHU NBIKECHUS bubnnorexa LIOK
y P A https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — mepa bu6mmoreka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
ILtotHOCTH BemiecTBa. Pacuer Macchl bubnuoreka [JOK
16
1 00beMa Tela o0 €ro MJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OnpezaeneHue
IJIOTHOCTH TBEPAOTO TEIay»
18 Pemenue 3amau mo teme "I1MOTHOCTE bubmnorexa IIOK
BenrecTna" https://m.edsoo.ru/ff0al23¢
Cuna xak xapakTepucTUKa
19 B3auMoaencTaus Ten. Cuia
yopyrocti. 3akoH ['yka
20 JlaGopatopHnas pabora «/3yuenue

3aBUCUMOCTH PACTAXKCHUSA




(medopmaniun) py>KUHBI OT
MPUIIOKEHHON CHJITBI»

21 [[“IBnenue TsroTenus. Cuia TSXKECTH
CBs13b MEXK]ly CHIION TSKECTH U

22 Maccon tena. Bec Tena. Perenue bubmorexa HOK

e ) | https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuma TsHKeCTH

3 Cuna TsyKecTH Ha JPYIuX IUIaHeTaXx. bu6muoreka [IOK
DU3NYECKHE XAPAKTEPUCTUKH TIJIAHET https://m.edsoo.ru/ff0al1502

bubnuoreka [IOK

24 H3mepenue cun. [unamomer

p A P https://m.edsoo.ru/ff0al8cc
bu6nuoreka [IOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJIEHHBIX
26 110 OJTHOM MpsIMO¥ bubmoreia HOK
A . p ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIASA CHIT

7 Pemenue 3agau o teme
"PaBHonelicTBytOMmAast cui”

)3 Cwuina Tpenus u e€ Bujabl. TpeHue B bu6muoteka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas padota «3yuenue
3aBUCUMOCTH CHJIBI TPCHHS

29 CKOJIBKCHMS OT CHIIBI IaBJICHUS U bubmorexa TIOK

g https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOIIUXCS
MMOBEPXHOCTEN»

30 Pemenue 3amau Ha onpeneneHue
PaBHOJICMCTBYIOIIEH CHJIIBI

31 Pemenue 3aga4d mo Temam: «Bec bu6nuorexa [JOK

tenay, «['paduaeckoe nzobpaxeHue

https://m.edsoo.ru/ff0alde0




cuy, «Cuisly, «PaBHOACHCTBYOIIIAS
CHII»

KonTponbHas pabota no Temam:
«MexaHndueckoe IBMKeHHE», «Macca,

32 IIOTHOCTBY, «Bec Temay,
«I"padmyeckoe n300pakeHUE CHIT»,
«CHneDy
Hasnenue. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
33
YBEIIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh
34 aBJIEHUd Ta3a oT 00bEMa buGnnorexa LIOK
A ’ https://m.edsoo.ru/ff0a2376
TeMITepaTyphl
Ilepenaua naBieHus TBEPALIMU
35 TCJ'II:;.MI/I JKUIKOCTSIMU U I1‘;’213211\41/1 bubnnorexa LIOK
> HHIL ’ https://m.edsoo.ru/ff0a25b0
3axkoH ITackais
16 JlaBneHue B )KMAKOCTH U Tase, but6mmoreka [IOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau o teme «Jlapnenue B but6mmoreka [IOK
JKUIIKOCTH U Ta3e. 3akoH Ilackamsay https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
38 Coo01arormecs: coc
Harotuecs yaHb https://m.edsoo0.ru/ff0a2970
39 I'mpapaBimueckuii mpecc bubmmorexa TIOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuiaeBoi
JKUIIKOCTHBINA HAcoC
41 ATtMmocdepa 3eMiu U IPUUUHBI €€ bubnuoteka [JOK
CYILLIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocgepHoe bubmuoteka [IOK




JaBJICHHC

https://m.edsoo.ru/ff0a2b5a

W3mepenune atMOCHEpHOTo TaBICHHUS.

bubnuoreka [IOK

43
OmnwiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCThH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI H4, OBHEM bubmorexa [TOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepoun. AtmochepHoe bubnmnorexa [JOK
JABJICHHUE HA PA3JIMYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pewrenue 3anau o reme "
ATtMocdepHoe naBieHue"
JlelicTBuE ®KUJIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJIO Bubnrorexa [IOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuia
JlaboparopHast pabota «OnpeneneHue
43 BBITAIKMBAOIIECH CHJIBI, bubnuoreka [IOK
JNEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTB»
JlaGopaTopHas pabota 1mo Teme
49 «HccnenoBanne 3aBUCHMOCTH Beca bu6nuoreka [IOK
Tena B BOJE OT 00bEMa MOTrpyKEHHOM https://m.edsoo.ru/ff0a3514
B KHJIKOCTh YaCTH TEIIa»
Bbu6nuoreka [IOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHast paboTa
51 "KoHcTpynpoBanue apeomeTpa Ui
KOHCTPYHUPOBAHUE JIOAKU U
onpeelIeHue €€ rpy30M01bEMHOCTH "
52 Pemenwne 3agau mo temaM: «llnaBanue bu6anoreka [JOK




cynoB. BozmyxornaBanuey,
«JlaBieHue TBEPAbIX TEN, )KUAKOCTEN
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonTtponbhas pabota mo teme

53 «/laBiIeHHE TBEPABIX TEN, JKUIKOCTEN
Y Ta30B»
but6mmoreka [IOK
54 Mexanudeckas pabora
P https://m.edsoo.ru/ff0a3f82
but6mmoreka [IOK
55 MomnocTs. EquHuIe: MomHocTi
Hl g H . https://m.edsoo.ru/ff0a3f82
Ypoxk-uccinenoanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOU MIPHU 1
noabLeéMe 1o JiectTaure"
57 [IpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cui Ha peiuare
Prryaru B TexHuke, ObITY U IPUPOJIE.
JlaGopatopHnas pabota bubnmnorexa [JOK
58 . 0.5
«HMccnenoBanue ycioBUil paBHOBECUS https://m.edsoo.ru/ff0a478e
phIdaray
Pemenue 3agay 1o teme «Y clIOBUs bubmuoreka [JOK
59
paBHOBECHS peIdara» https://m.edsoo.ru/ff0a48a6
Koadduiuent nonesHoro aeicTBust
Mexanu3ma. JlaboparopHas pabota
60 . 0.5
«M3mepenne K11/ HaknoHHOM
MJIOCKOCTH
61 Pemenue 3amau o reme "Pabora, but6mmoreka [IOK
MomHocThb, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexanudeckas dHEprusl. bu6muoteka [JOK




Kunernueckas u moTeHuagIbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

bubmnorexa 1IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIEPUMEHT MO TEME
"DKCIIEpUMEHTAILHOE OIPEIETICHHE
M3MEHEHUS! KUHETUYECKOU 1
MOTEHI[UAIIbHOW HEPTUH IIPU
CKaThIBAaHUHU TeJIa [0 HAKIIOHHON
IJI0CKOCTH"

65

Konrponsnas padora no Teme
«PaboTa 1 MOIIHOCTb. DHEPTUA»

66

PesepBHbIii ypok. PaGorta ¢ TekcTamu
o teMe "MexaHnueckoe ABMKeHue"

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

67

PesepBHbIil ypok. PaGoTa ¢ TekcTamu
o teme "/laBneHnue TBEPABIX Tell,
SKUOKOCTEH U ra3oB"

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

68

PesepBHbIii ypok. PabGoTa ¢ TekcTamu
o TeMe "Padora. MomHoCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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8 KUIACC

Konn4yectBo 1yacos DJIEKTPOHHBIE
JlaTa
Ne uudposbie
Tema ypoka Kourpoasbnsie | IlpakTuyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI s
pecypcsl
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEpIOTO, JKUJIKOTO U | bu6muoteka [IOK
ra3000pa3HOT0 COCTOSTHHUM BEIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHUE CBOKCTB TBEPJIOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHUM |
BEILIECTBA HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KHHETUYECKON TEOPHUH
5 Kpucranmmaeckue u amopdabie Tena 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0a5800
6 CmaunBaHe U KamWUISIPHOCTb. | bubnuotexa [JOK
[ToBepXHOCTHOE HATSIKECHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacHIMpeHne U cKaTue 1 bubmmorexa [TOK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEPATypPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHYKEHUS 1
YaCTHI]
9 Buytpennsis sneprusi. Cioco0Ost | bu6mmoreka [IOK
M3MEHEHUS] BHYTPEHHEN YJHEPruu https://m.edsoo.ru/ff0a5c60
10 Bupael reruionepenaun 1 bubnmoreka [JOK




https://m.edsoo.ru/ff0a6412

11

VYpok-koHpepenuus "[IpakTruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB
BEIIIECTB U MAaTEPUAIIOB B LIEJSIX

bubmmoreka [IOK
https://m.edsoo.ru/ff0a65¢c0

sHeprocOepexeHus"

12 KonnuectBo Temnotsl. Y nenbHast bubmuoreka [JOK
TETIIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 VYpaBHEeHHE TEIIOBOTO OaaHca. bu6mmoreka [IOK
TemooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota

14 "HccnenoBaHue IBIECHUS bubnuoreka [JOK
TEII000MeHa MPU CMEIIUBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U Topsiueit Bojab!"
Pacyer konmuecTBa TEMIOTHI,

15 HE00XO0IMMOTO JJIsl HAarpeBaHuUs Tela
Y BBIIEISIEMOTO UM TIPU OXJIaKICHUN

16 JlaGopaTopHnas pabota "Onpenenenue bu6muoteka [{OK
yAEJIbHON TEIUIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOILIMBA. Y IeibHas TEII0Ta bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u OTBEpIEBAHKE

18 KPHUCTAJUIMYECKUX TEJ. Y AebHas bubmmorexa [JOK

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

TEIUI0TA TJIABJICHUS

19 JlaGopatopHas pabora "OnpeneneHue bu6mmoreka [IOK
yAENbHOU TEIJIOTHI TUTABJICHHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHICHCAITHSL. bubnunoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenune. Y nenpHas Teniora but6mmoreka [JOK




napooOpa3oBaHUs U KOHICHCAIIUH.
3aBUCUMOCTh TEeMIEpPaTyphl KUTIEHUS
0T aTMOoc(hepHOTO aBIEHUS

https://m.edsoo.ru/ff0a786c¢

22

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJILHOM BJIaXKHOCTU BO31yXa"

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

23

Pemenue 3amau Ha onpeneneHue
BJIAJKHOCTH BO3]lyXa

24

[TpuHIUITBI paOOTHI TETIIIOBBIX
neurateneld. [TapoBas TypOuHa.
JIBuraTesb BHyTPEHHETO CTOPAHUs

25

KIIJI TenoBoro gBuraTes.
TennoBble ABUTATEIN U 3alUTa
OKpY>KaroIien cpeibl

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

26

3aKkoH COXpaHCHH:A U ITPCBPAILLICHUA
9HCPIHUHU B TCIUIOBBIX IIPOLCCCAX

27

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "TermoBbIe ABICHUA.
N3meHeHune arperaTHeIX COCTOSIHUI
BelrecTna"

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

28

KonTponbHas pabota no teme
"TermnoBele aBiaeuusa. U3MmeHenue
arperatHbIX COCTOSIHHUI BeliecTBa"

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

29

Onektpuzanus Ten. [[Ba pona
IEKTPUICCKUX 3aPSI0B

30

VYpok-uccnenoBanue "OaeKTpusanusl
TeJ MHAYKIUEH U Tpu
COTMPUKOCHOBEHHUU"




BS&HMOI{CIZCTBHC 3apPsAKCHHBIX TCII.

bu6mmoreka [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e¢4
DNeKTpUYECKOe ToJIe.
1 HamnpsixeHHOCTB 3JIEKTpUYECKOTrOo bubnmoreka [JOK
nonst. [IpuHImn cynepno3uuuun https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJIEH
Hocurenu anexTpuyeckux 3apsiioB.
33 OnemeHTtapHblil 3apsa. CTpoeHue
aToma
34 [IpoBOAHMKY U TUAJIEKTPUKU. 3aKOH bubnuoreka LIOK
COXpaHEHUS DJIEKTPUIECKOI0 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pewenue 3anau Ha npuMeHeHHe bubnuoreka LIOK
CBOMCTB JJIEKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUN TOK, YCIOBHS €r0
36 cyuiectBoBanus. Mctounnku bubmmorexa TIOK
Y ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTO TOKA
37 JlecTBUS DIIEKTPUUECKOr0 TOKa bubmorexa TIOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccinenoBanue "JleiictBue
38 AJIEKTPUYECKOTO MOJIs Ha MPOBOIHUKU 1
U JUAJIEKTPUKH"
19 DNEeKTpUYECKUN TOK B METAILIaX, bubnmoreka [JOK
JKMUJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnekTpudecKkas 1enb U €€ COCTaBHbIE
JacTH
Cuna Toka. JlaboparopHas pabota
" bubnmoreka [JOK
41 N3mepenue u peryjJIupoBaHUE CUIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6




DJNEKTPUUECKOE HATIPSIKCHHUE.
BoasT™metp. JIaboparopnas padota

but6mmoreka [{JOK

42 0.5
"N3mepenue u peryinpoBaHue https://m.edsoo.ru/ff0a%14
HanpspkeHus"
43 CormpoTuBiieHHE POBOIHUKA. bubnuotexa [JOK
VY enpHOE CONPOTUBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCHMOCTh
44 ANEKTPUUECKOTO COMPOTUBIICHUS ] bubnmoreka [JOK
MPOBOJIHUKA OT €ro JIVHBI, IUIOAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CeYEHUs U MaTepuraa”
3aBHCHUMOCTh CHJIBI TOKA OT
45 HanpspkeHus. 3axkod OMa g ygacTKa bubnnorexa LIOK
P ’ y https://m.edsoo.ru/ff0aa44a
LEITH
JlaGopatophas pabota
"HccnemoBanue 3aBUCUMOCTH CHIIBI
46 TOKA, UIYILIETO Yepe3 PE3UCTOP, OT 1 bubmorexa LIOK
- 1Y pesp p, https://m.edsoo.ru/ff0aa04e
COMPOTHUBJICHUS PE3UCTOPA U
HaIpsKeHus: Ha pe3ucrope”
47 [TocnengoBarenpHOE U apasuieIbHOE
COEIMHEHHUSI IPOBOJHUKOB
JlaboparopHas padota "IIpoBepka
43 MpaBWIa CIIOKEHUS HANIPSHYKEHUN TTPU 1 bu6muotexa [{OK
[0CJIEI0BATEIILHOM COEAUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTtopHnas pabota "IIpoBepka
49 IpaBWIa I CWIbI TOKA IIPU 1 bubnuorexa [JOK

napajieIbHOM COEJUHEHUN
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle




Pemenue 3amau Ha IMPUMCHCHUC

50 3akoHa Oma 171 pa3InIHoOTO bubmmorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHHUSI IPOBOJHUKOB
51 PaboTta u MOLTHOCTE ANIEKTPHUUECKOTO bubnmoreka [JOK
ToKka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaboparopuas padora "OupeneieHue
52 a60TpH " II?AOHII-II)OCTPI dJIEK pﬂqecxoro Bubmorexa IIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJEKTpUYECKUE TIENH U TOTPEOUTETN
53 DJIEKTPUYECKON DYHEPTUH B OBIT Bubmiorexa IJOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
54 3apsoKeHHBIE TENA U UX Bubmorexa IJOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBUA. I10CTOSTHHBII
ANEKTPUUECKUM TOK"
KoHTponbHas paboTa mo teme
"DIEeKTPUUECKUE 3apsiIbl.
55 3a SDKGII)-IHBIG TEena I/IpI/IX Bubmiorexa IJOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoaercTBUA. I10CTOSTHHBII
ANEKTPUYECKUH TOK"
56 IlocTostHHBIC MAarHUTHI, KX
B3aNMOJIEHCTBHE
57 VYpok-uccinenoranue "M3yuenue bubnmoreka [JOK
MOJIEH ITIOCTOSIHHEIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnauTHoe 1mojie. MarauTHoe moJje
Bbubnuoreka [JOK
58 3eMIIH 1 ero 3HaueHue I >KU3HN Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OnbIT Opcrena. MaroHuTHoe 1mose
ANEKTPUIECKOTO TOKa MarauTHoe
MoJIe KaTyIIKU C TOKOM

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

60

[IpuMeHeHne 31eKTPOMAarHuToB B
texHuke. Jlaboparopnas pabota
"U3y4yeHue neicTBUS MAarHUTHOTO
TOJIS1 HAa MPOBOJHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEINb MOCTOSIHHOTO
Toka. Mcnons3oBanue
AJIEKTPOJIBUTATEICH B TEXHHUECKUX
YCTPOMCTBAX U HA TPAHCTIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyupoBaHue v u3y4eHue
paboTHI AJIEKTpOoABUTATENS "

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

62

OmnbiTel @apanes. 3aKoH
AJIEKTPOMAarHUTHOW UHAYKIIAH.
IIpaBuno Jlenna

63

Onextporeneparop. CrocoObl

MOJTYYEHUS DJIEKTPUUECKOU SHEPTHH.

DNEKTPOCTAHIIMH Ha
BO300HOBIIIEMBIX HCTOYHHUKAX
SHEPTUU

64

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DIJIEKTPUUECKHE U
Mar"HuTHble gBieHus"

65

KonTponbnas pabota no teme
"DNeKTpUUeCKIEe U MarHUTHbBIE
SIBJIICHUS"

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




66 PesepBHblit ypok. PaGota ¢ TekcTamu 1 bubnuorexa [JOK
1o teme "TernoBsle ABICHUS" https://m.edsoo.ru/ff0acc5e
PesepBHbIit ypok. Pabota ¢ Tekctamu

67 o teme "[locTosTHHBIM 1 bubmoreia HOK

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

AIEKTPUYECKUN TOK

68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
1o TeMe "MarHuTHbBIC SIBJICHUS"

OBUIEE KOJIMYECTBO YACOB I10 63 145

[TPOTPAMME




9 KUIIACC

KoaunyecrBo yacos DJIEKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoasubie | IlpakTuyecku
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI e padoThbI
pecypchl

) MexaHnueckoe JBUKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTD | bubnuorexa [JOK
MEXaHUYECKOI'0 JIBHKCHUS https://m.edsoo.ru/ff0ad474

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

4 nBrkeHne. CpellHsiss 1 MTHOBEHHAs 1
CKOPOCTb

5 [TpstmonuHeHOe paBHOYCKOPEHHOE | bubnuoreka [IOK
JBUKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSIMOIMHENHOTO

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

7 YCKOpEHHS Tena npu 1 1 bubnuoreka [JOK
PaBHOYCKOPEHHOM ABIKEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockoctn"

Q CBobonnoe nagenue tei. OnbIThl 1
lanunes

9 PaBHOMEpHOE NBHKEHUE TIO 1 bu6mmoreka [JOK

okpy»xHoctu. [leproa u yactora

https://m.edsoo.ru/ff0ael76




oOpartienusi. JIuneitHas u yrioBas
CKOpPOCTH

10 LlenTpocTpeMuTenbHOE yCKOPEHHE
1 [lepselii 3akoH HetoTona. Bextop bubnuoreka [IOK
CHITBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuoreka [IOK
PaBHOelicTBYIOIIASA crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnuoreka [JOK
Cynepniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IpUMEHEHUE bubmuoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bu6mmoreka [IOK
15 Cua ynpyroctu. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo teme «Cuna
YOPYroCTH»
17 JlabopaTtopHas pabota «OmnpeaeneHue bubnmnoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
1
8 Cuna Tpenma https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuia Bbu6mmoreka [JOK
TPEHUs» https://m.edsoo.ru/ff0afa26
JlaboparopHas pabota "Onpenenenue bubnuoreka [JOK
20
K03(ppuLIMeHTa TpEeHUs CKOIbKEHHS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agau mo teMe "3aKOHBI
21 Herotona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
. yupy ' https://m.edsoo.ru/ff0afb8e
TpeHUs
22 Cuna TSKeCTH U 3aKOH BCEMHPHOTO bubnuorexa [JOK




TATOTCHHS. Y CKOPEHHE CBOOOHOTO
mageHus

https://m.edsoo.ru/ff0af044

VYpok-koHpepenmus "JIBuxeHue ten

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['anaktuku”
Pemenue 3anau no teme "Cuna
24 bubmuoreka [JOK
TSOKECTH Y 3aKOH BCEMUPHOTO
p https://m.edsoo.ru/ff0af5{8
TATOTeHHS "
[lepBas kocMHuueckass CKOPOCTb. bubnuoreka [IOK
25
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepualbHOW TOUKH.
AOGCom0THO TBEPAOE TENO. bubnuoreka [IOK
26 N
PaBHOBecue TBEpIOTO TENIA C https://m.edsoo.ru/ff0afe36
3aKpEeTIEHHON OChIO BpAICHUS
27 MowmenT cuibl. LlenTp TsxecTu
73 Pemenue 3amad mo reme "MomeHT bubnuorexa [JOK
cunbl. Llentp Tsxect" https://m.edsoo.ru/ff0b02b4
IloaroroBka K KOHTPOJIBLHOH PabOTE 110
29 e "Mexanudec Tge ep € bubmorexa [OK
TeM XaHUYECKOE JIBUKCHUE.
. A https://m.edsoo.ru/ff0b0408
BsanmoneiictBue ten"
KonTponbhas padota no teme
30 "M P P bubnuorexa [IOK
€XaHUYECKOE JIBIXKCHHE.
N A https://m.edsoo.ru/ff0b06ec
Bsaumoneiicrue ten"
Nmnynsc Tena. UMnynbse cuibl. 3aKkoH
31 4 4 v bubmuoreka [JOK
COXpaHEHUsl UMITyJIbCa. YTIPYroe u
p y N py https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICHCTBUE
1 Pemenue 3agau no teme "3akoH bu6mmoreka [IOK

COXpaHEHUs UMITyJibca"

https://m.edsoo.ru/ff0b096¢




Ypok-koHpepeHnius "PeakTuBHOE

33
JIB)KEHUE B PUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanndeckas paboTa 1 MOIITHOCTh
p B https://m.edsoo.ru/ff0b0a84
35 PabGoTa crITBI TSDKECTH, CHITBI bu6mmoreka [IOK
YIOPYTOCTHA U CUIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue
36 paboThI CUJIBI TPEHUS MIPU
PaBHOMEPHOM JIBHKCHUH TeJla 10
TOPU30HTAIILHON TTOBEPXHOCTHY
37 CBsi3b DHEprUH U PabOTEHI.
[TorenumanbHas 3HEprust
Kunernueckas sneprus. Teopema o bubnuoreka [JOK
38 .
KUHETHUYECKOU DHEPTUH https://m.edsoo.ru/ff0b0c32
19 3aK0H COXpaHEHUS PHEPTUHU B
MEXaHHKE
40 JlaGopaTtopHas padora «3yuenune bu6mmoreka [IOK
3aKOHA COXPAHEHUS JHEPTUU» https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHOE NBHKEHHUE U €TO bu6mmoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoneOaHusl. bubnuorexa [IOK
Brinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b200
43 MareMaTH4ecKuil U NPy KUHHBIN
MasiTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh
. bu6mmoreka [JOK
44 nepuo/ia KojaeOaHui OT KECTKOCTH

NPY>KUHBI U MAaCChI TPy3a»

https://m.edsoo.ru/ff0b197a




45

[TpeBpartienue sHEPruu Npu
MEXaHUYECKUX KOJIEOaHUAX

46

JlabopaTtopHas pabota «OrnpeneneHue
94acTOTHI M TIEpHoJIa KoJeOaHMi
IPY>KUHHOI'O MasTHUKA»

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

47

JlaGoparopnas padota «IIpoBepka
HE3aBUCHMOCTH N€pUOJIa KoJieOaHHH
rpy3a, HOJBEUIEHHOTO K HUTH, OT
Macchbl rpy3a»

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

48

Mexaunueckue Boiabl. CBOKMCTBA
MEXaHMYECKUX BOJH. [IpoaosibHbIE 1
MONEPEYHBIE BOJHBI

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPOM TeJI€.
CelicMuueckue BOJIHBI"

50

3ByK. Pacnipoctpanenue u oTpakeHue
3ByKa

51

Ypok-uccnenosanue "HabmrogeHue
3aBHCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC

53

VYpok-koudepenuus "YabTpa3Byk u
UH(Pa3BYK B IPUPO/IE U TEXHUKE"

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

54

[TonroroBka Kk KOHTPOJIBHOU paboTe 1O
Teme "3aKOHbI COXPAHEHUSI.
Mexannueckue KojaeOaHusi 1 BOJHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25{0

55

KonTponbhas pabota no teme




"3aKkoHbI coXpaHeHUs. MexaHnyeckue
Kosie0aHus U BOJHBI"

DNEeKTPOMarHuTHOE TOJIE.

bu6mmoreka [IOK

56
DJIEKTPOMArHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa AJIEKTPOMAarHUTHBIX BOJH
Ypok-koupepenmus "[lkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnunoreka [JOK
Hcnonb30BaHuE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBSI3H"
VYpok-uccienopanue "N3yuenue
59 CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH C bubmmorexa [JOK
P " https://m.edsoo.ru/ff0b2c6c
MOMOIIbI0 MOOMIIBHOTO TenedoHa
Pewenne 3amau Ha onpeneneHue
60 YaCTOTHI U JAJIUHBI JIEKTPOMAarHUTHOM
BOJIHBI
DneKTpOMarHuTHas MpUpo/ia CBETa.
61 CxkopocTts cBeta. BonHOBBIE cBOWCTBA bubamorexa LOK
p ' https://m.edso0.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneiHoe
62 aCIIpOCTpaHEHHUE CBETA. 3aTMEHUS bubmmorexa [JOK
Pactipoctp ) https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)XEHMsI CBETA. 3epKaja.
63 Pemenue 3anay Ha mpuMeHeHHE bubmmorexa [JOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Ipenomnenne ceera. 3akoH bubnuorexa [IOK
MIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHYTpEeHHEE OTpaKEHUE CBETA. bubnuoreka [IOK

Hcnonp3oBaHue MOJIHOTO BHYTPCHHCTO

https://m.edsoo.ru/ff0b3c5c




OTPaXXCHUA B OIITUYCCKUX CBECTOBOAAX

JlabGopaTtopHas pabota "HccnenoBanue
3aBUCHMOCTH YTJIa TIPEIIOMIICHUS

66
CBETOBOI'O JIyya OT yIJIa aJieHus Ha
rpanuiie "Bo3ayx-cTekino""

VYpoxk-konpepenuus "VcnonapzoBanne
67 MIOJTHOTO BHYTPEHHETO OTPaKCHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [JOK
68 Jlunzpl. OnTHYECKast CUjia JIMH3BI
https://m.edsoo.ru/ff0b3f2¢
bubmuoreka [JOK
69 [Toctpoenue nzodpaxxeHuii B JTMH3aX
P P https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabora "Ornpezaenenue
70 dox I(?Horg aCETOﬂHI/IH u oimqecmﬁ bubmmorexa [JOK
YCHOTO paceTos ) https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTMH3BI

71 Ypok-koHpepenus "OnTudeckue bubnmoreka [JOK
JIUH30BBIE TTPHUOOPHI" https://m.edsoo.ru/ff0c0a7e

72 I'na3 xak onrtuyeckas cucrema. 3peHue bubmmorexa [JOK

P https://m.edsoo.ru/ff0b4684

7 Ypok-koHpepentus "JlederTo
3penusi. Kak coxpanurts 3penue"
Paznoxxenue 6enoro cBeTa B CIIEKT.

74 OnpiTel HetoToHa. CriokeHue bubmuoreka [JOK
CIIEKTpaJbHBIX LBETOB. [(ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa

75 JlaboparopHast pabota "OnBITHI 110 bubnmoreka [JOK

Pa3JIOKCHUIO 0eJIoro cBeTa B CIICKTp U
BOCIIpUATHUIO IBETA TPECAMETOB IMPHU UX

https://m.edsoo.ru/ff0c0e2a




HaOJIFO/ICHUH Yepe3 IBETOBBIC
bunbTpH"

VYpok-npaktukym "BoiHoBbIe

76 CBOICTBA CBETA: JUCIIEPCHUS,
uHTephepeHuus u qudpaxus’”
77 OmnwiThl Pe3epdopaa v ruranerapHas bubnmoreka [JOK
MOJETb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Mozaens atroma bopa
Hcnyckanue v noryiouieHue cBera
79 aromoM. KBaHaThl. JIuHeiuaTeie bubmorera [JOK
' ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
20 Ypok-npaktukym "Habmronenue bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTH U €€ BHIBI bubmorexa [JOK
g g https://m.edsoo.ru/ff0c1672
%) Ctpoenune atomHoOrO sapa. Hyknonnas bubnuorexa [JOK
MO/JIC]Ib https://m.edsoo.ru/ff0c18ac
23 PanuoakTuBHBIE TPEBpALICHUS. bubnuoreka [IOK
W3oTomsl https://m.edsoo.ru/ff0clal4
Pemienne 3agau mo Teme: bu6mmoreka [JOK
84 " "
PannoakTuBHBIE pEBpalCHUS https://m.edsoo.ru/ff0c1b4da
85 [lepuon nonypacnana
VYpok-koH(pepenmnus "PagnoakTHBHEIE
P Gep bu6mmoreka [JOK
86 W3JIyYEHUsI B IPUPOJIC, MEAULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakiuu. 3aKOHBI

87 COXpaHEHUS 3apSIOBOTO U MacCOBOT'O bubmmorexa LOK
p P https://m.edsoo.ru/ff0c1¢c58
yucen
28 OHeprus CBs3U aTOMHBIX sA1ep. CBs3b bubnmoreka [JOK
MACChI U SJHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemrenue 3amau no reme "Snepueie
peakmun"
Peakuuu cuHTtesa u aeneHus saep. bubnuoreka [JOK
90 N
Ucrounuku sueprun ColiHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-kouhepennus "AnepHas
91 JHepreTuka. Jlencreus
PaANOAKTUBHBIX U3TyUYE€HUN Ha KUBbIE
OpraHu3msl"
[ToaroroBka Kk KOHTPOJILHOU paboTe Mo
9 TeMe "DJIEeKTPOMAarHUTHOE TOJIE. bubnuoreka [JOK
ONEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBbie siBeHus"
KonTponbHas pabota no teme
93 "EeKTPOMarHuTHOE TOJIE.
DIIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBsie siBieHus"
[ToBTOpEeHME, 0600IICHHE.
94 JlaGopaTopHbie 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 bubmorexa HOK
p " " https://m.edsoo.ru/ff0c2572
teme "TermnoBsie mporecchl
96 [ToBTOpenue, 0600menHue. Pemmenue bubnuorexa [JOK




pPacYeTHBIX M KAYECTBEHHBIX 3a/1a4 110
teme "KIIJ[ TernoBeIx gBuraTeaei"

https://m.edsoo.ru/ff0c2a22

[ToBTOopenue, 0600menue. Pemenne

97 ACUETHBIX M KaueCTBEHHEIX 3a]1ad I10 1 buGnnorexa LIOK
p A https://m.edso0o.ru/ff0c2b30
teme "KIIJ] anekrpoycrtaHoBOK"
[ToBTOpenue, o6o0IICHNE.
98 JIaGopaTopHble PabOTHI IO KYPC 1 1 Eubmiorexa LIOK
| paTop p ypey https://m.edsoo.ru/ff0c2¢52
CseroBbIe BIcHUS"
[ToBTOopenue, o6o0menue. Padora c
99 TEKCTAMU 110 TeMeE "3aKOHBI 1 Bubmiorexa IOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHUKE
[ToBTOpenue, 0606menue. Pabora ¢
100 tekcramu 1o teme "Konebanus u 1 Bubmorexa IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubnmorera [IOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenwue, 0600meHue. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHToBasg u 1
snepHas pusuka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» ®Gusuka, 7 knacc/ Ileppimkun A.B., O01iecTBo ¢ OrpaHUYeHHOM
OTBETCTBEHHOCThIO «[PODA»; AkimonepHoe odiiectBo «M3aaTenbcTBO
«IIpocBenienue»

» ®usuka, 8 kinacce/ [lepeimkun A.B., O01ecTBO ¢ OrpaHUYeHHON
OoTBeTCTBEHHOCTHIO «J[PODAY; Axinonepnoe obiectBo «M31aTenbeTBO
«IIpocBemienne»

» ®usuka, 9 knacc/ Ilepeimkun A.B., I'yrHuk E.M., O011ecTBO ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe odmiecTBo «M3aaTenbcTBO

«HpOCBeHIeHI/Ie»

METOANYECKHUE MATEPUAJIbBI VIS YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru






