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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOI'O OOIIEro o0Opa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHHMI M TpeOOBaHUU K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€ToM denepanbHOi padbouel mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Dusmkay.

Copepxanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHHE
€CTECTBEHHO-HAYYHOU T'PaMOTHOCTH OOYYaloUIMXCsl M OPTaHM3aldI0 HM3YyYEHUs
GU3MKKM Ha JAESTENbHOCTHOM OCHOBe. B mporpamme mo (u3MKe yUHUTHIBAIOTCS
BO3MOXKHOCTH YyueOHOTo mpeameTa B peanusaruu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METaIlpeIMETHBIM pe3yJbTaTaM 00YyUYEHUSs, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacupeesieHne ydeOHoro maTepuana
1o rogaMm o0y4yeHus (1o Kiaccam), MpeasiaraeT MPUMEPHYIO MOCIeI0BATEILHOCTD
U3Y4YEHUs TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEpPKAHUA U
yuéTe BO3pACTHBIX OCOOCHHOCTEH 00yJatOIUXCsl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUA METOJIUYECKON
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 1o y4eOHOMY MpPEIMETY.

duszrka ABISIETCS CUCTEMOOOPA3YIOIIUM VISl €CTECTBEHHO-HAYYHBIX YYEOHBIX
PEIMETOB, MOCKOIBbKY (PU3NYeCKre 3aKOHBI JI€KAT B OCHOBE MTPOLIECCOB U SIBIICHUH,
M3y4aeMbIX XUMHEH, OMoIorueit, acTpoHOMHEH U pusznueckoit reorpadueii, BHOCUT
BKJIQJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPeIOCTaBIsieT Hauboyee sCHbIe
oOpasibl MPUMEHEHUSI HAYYHOTO METO/Ia TO3HAHUS, TO €CTh CIocoba MOJydeHHUs
JOCTOBEPHBIX 3HAHUI O MUPE.

OpHa W3 TJIaBHBIX 3a/lay (PU3MYECKOTO 0Opa3oBaHUS B CTPYKTYpe OOILEro
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEepeca K HayKe Yy 00yJaronuxcs.

N3yuyenne ¢Qusukun Ha 0a30BOM YypOBHE MpEIIoyiaraeT OBJaJCHHE
CIEAYIOINMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBICHUS;

e OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIeI0BAHNUS;

e UHTEPHPETUPOBATh  JaHHbIE WU HUCIOJb30BaTh  HAy4dHbIC
JI0Ka3aTeNbCTBA JJIS TOYYEHHUS BBIBOJIOB.

Lenn wu3yueHuss ¢GU3MKK HA YpOBHE OCHOBHOro oOmiero oOpa3oBaHMs
onpenenensl B Konmenmuu mnpenonaBanusi ydeOHoro mnpenmera «®Duszmka» B
oOpa3oBareibHBIX opraHuzanusx Poccuiickoit @exepanuu, pean3yrOMIUX
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOTPAMMBI, YTBEPKIEHHON peElIeHHEM



Komnerun Munuctepctsa npocsenienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [IK-48H).
Heau uzyyeHus: pusuKu:

NPHOOPETCHHE HWHTEpeca W CTPEMIICHHS OOYYaroIIuXCsl K HaydHOMY
W3YYCHHUIO TPUPOJIBI, PAa3BUTHE HMX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHHH O HAYYHOM METOJC IMO3HAHUS U (OPMUPOBAHUE
MCCJIeIOBATEIHLCKOTO OTHOIICHHUS K OKPY)KAIOITUM SIBJICHUSIM;
(dhopMHpOBaHUE HAYIHOTO MUPOBO33pPEHUS KaK Pe3yJIbTaTa H3yUdeHHsI OCHOB
CTPOCHUS MaTEepPUH M PyHIAMEHTAJIbHBIX 3aKOHOB (DPU3HKH;
dbopMHpOBaHUE TIPEACTABICHUH O PO (DU3UKU JJI PAa3BUTHS JIPYTHUX
CCTCCTBECHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
po(eCCHOHATBLHON JCATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HarpaBJICHHH.

,HOCTI/I)KGHI/IG OTHUX ueneﬁ IMporpaMmesnl 110 (1)I/I3I/IKC Ha YPOBHC OCHOBHOTI'O
O6HIGFO 06pa30BaHI/I}I oOecreunBaeTCs PEIICHUEM CICAYIOIMINUX 3adaY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOEHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX W KBAaHTOBBIX
SBIICHUAX;

NpUOOPETeHNE YMEHUMN OIMUCHIBATH U OOBSCHATH (HU3MUECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TOJYYECHHBIX 3HAHUM;

OCBOCHHE METOJIOB PpEIIECHUS MPOCTEHUINIUX pacUy€THBIX 3aJad C
UCIIOJIb30BaHUEM bu3nYeCKuX MOJIeIe, TBOPUYECKHUX u
IPAaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BHUTHE YMEHUN HAOJI0AaTh MPUPOHBIEC SIBJICHUS U BHITIOJHATH OIBITHI,
nabopaTopHbie  paOOTBl U IKCHEPUMEHTAIbHBIE HCCIEAOBAHHUS  C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

ocBoeHHE MPUEMOB PabOThl ¢ mHpOpMaIuen (HU3NUIECKOro COIEp>KaHusd,
BKJIOUass UHPOPMAIIHMIO O COBPEMEHHBIX JOCTUKEHUSX (PU3UKU, aHAIU3 U
KPUTHUYECKOE OlIEHWBaHHE HH(POPMAIIUU;

3HAKOMCTBO €O c(hepamu mpodeccrHoHaTbHON NesATeIbHOCTH, CBI3aHHBIMU
¢ (U3MKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKEHUAX (U3UUECKON HAYKH.

Ha wuzydyenue ¢usuku (6a30BBI YypOBEHBb) HA YPOBHE OCHOBHOTO OOIIETrO

oOpazoBanus orBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B He/leN0), B 8
Kiacce — 68 yacoB (2 4aca B Henenmo), B 9 kiacce — 102 gaca (3 daca B Henelo).

[Ipennaraemsiii B mporpaMmMe no ¢Gu3MKe MepedyeHb JabopaTopHBIX padoT H
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yUUTeb JeIaeT BbIOOP MPOBEICHHUS



7a060paTOpHBIX PAOOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEMH
oOy4Jaromuxcs, CHUCcKa HKCIEPUMEHTAIbHBIX 3a/IaHHM, MpejiaraeéMblXx B pamKax
OCHOBHOT'O TOCYZapCTBEHHOTO 3K3aMeHa 10 (hHU3UKe.



COJEPXAHME OBYYEHUA
7 KIIACC

Paznen 1. ®usuka v €€ posib B IO3HAHUM OKPY KAIOIIEr0 MUPA.

®usnka — Hayka o mnpupone. fABiaeHus npupoibl. PU3NYECKHE SBICHUS:
MEXaHUYECKHE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mmepenue Quiznueckux BenuyuH. Duznyueckue
npudopsl. [lorpemnocts u3mMepenuii. MexxayHapoiHasi cUCTeMa €IMHHIL.

Kak ¢wusuka u japyrue ecTecTBEHHbIE HAyKd H3Yy4YalOT TMPUPOIY.
EcTecTBeHHO-HAYYHBIM METOJI TMO3HAHMS: HAONIOJCHHE, TOCTAaHOBKA HAyYHOTO
BOMPOCA, BBIIBIXKEHUE THUIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIMOTE3, OOBSICHEHNE
Habmonaemoro sBienus. Onucanue GU3NIECKUX SBJICHUN C TOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHHWuYecKue, TEIUIOBBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SIBJICHUSL.

2. ®usnueckure TpuOOPHI U MPOIEAypa MPSMbBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM MTPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue UEHbI AeJIeHUs IIKabl U3MEPUTEIHLHOTO Tprbdopa.

2. M3MepeHune pacCTOSTHUM.

3. M3mepenue 00bEMA )KUIKOCTU U TBEPAOTO TENA.

4. OmpeneneHue pazMepoB MaJbIX TEll.

5. M3MepeHne Temieparypbl HpU MOMOIIM >KHIKOCTHOTO TEPMOMETpa U
NaTYMKa TeMIEPaTyphl.

6. IlpoBeneHue uccnenoBaHUsl MO MPOBEPKE THIOTE3bI: JAIbHOCThH MOJETA
IIapyKa, MyIEHHOTO TOPU30HTAILHO, TeM OoJiblle, yeM OoJbllle BhICOTA
nycKa.

Paznen 2. IlepBoHayasibHble CBeICHUS 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,

JOKa3bIBAIOLINE TUCKPETHOE CTPOCHHE BEUIECTBA.

JIBrkeHne dactul BemiectBa. CBs3b CKOPOCTH JBWKEHUS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe aBuxkenue, auddysus. BzaumopeiicTBue uactuil
BEILECTBA: IPUTSIKEHNUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOCHHUE Ia30B, KUIKOCTEH M TBEPIBIX
(KpUCTAIITMYECKUX) Tell. B3auMOoCBs3b MEXAy CBOWCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJEKYJISAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJBI.

Jemoncmpauuu.

1. HaGmonenure OpOyHOBCKOTO JIBHXKEHHSI.



2. Habmonenue nuddysun.
3. HaGmiogenue ~ siBneHud,  OOBACHAIOMIMXCSA  MPUTSDKEHUEM  WIH
OTTaJKUBAHUEM YACTHII BEIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. Ouenka JuamMeTrpa aroMa METOJOM pSAoB (C  HMCIOJIb30BaHUEM

dbotorpaduii).
2. OnbITHI 110 HAOJIOJIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MIPUTSIKEHUSI.
Pa3nen 3. /IBukeHHe U B3auMo/ielicTBHE TeJl.
Mexanudeckoe ABWKeHHE. PaBHOMepHOE U HEpaBHOMEPHOE JBUKEHUE.
Cxkopoctb. Cpenusisi CKOpPOCTh MPU HEPAaBHOMEPHOM JBMKEHUH. Pacu€r mytu u
BpPEMEHU JABUKCHHUS.
SIBnenue wuHepuWU. 3aKOH WHEpIUU. B3aumojeicTBue Ten Kak MpUYMHA
U3MEHEHMsSI CKOPOCTH [IBIDKEHHs Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBSA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYNI B €IUHUIIE
00BéMa BellecTna.
Cuna Kak xapakTepucTHKa B3auMozeicTBus Ten. Cuiia ynpyrocTd W 3aKOH
I'yka. 3mepeHne cuibl ¢ MOMOIIBIO IMHAMOMETpA. SIBIeHUE TATOTEHUS U CHUiia
TspkecTu. Cuiia TSHKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. Croxxenue
CWJI, HAIPaBJICHHBIX MO OJHON mpsiMoil. PaBHoxeicTByromas cun. Cuna TpeHUs.
TpeHue CKOMbXKEHUS U TPEHUE MOKOA. TpeHre B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTro JIBUKEHHUS TeNa.
2. U3mepeHne ckopoCTH MPSAMOIUHEHHOTO ABUKECHUSI.
3. HaGmronenue siBeHUs: MHEPIUH.
4. HaOmroneHnne n3MeHeHUs] CKOPOCTHU MPH B3aUMOJIEUCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TE.
6. CioxeHue Cui, HalpaBjIeHHBIX IO OAHON MPSIMOH.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOIO JBMKEHHUs (IIapuKa B >KUJIKOCTH,
MOJIEITN DJIEKTPUYECKOTO aBTOMOOUIISL U TaK Jlajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHs Opycka WM IapuKa o
HAKJIOHHOM IJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOUIUE 3aBUCUMOCTH pacTsKeHUs (aedopmaliun)
NPYXUHBI OT TPUIIOKEHHON CHJIBL.

5. OmbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBl TPEHHUS CKOJIBKEHUS OT
Beca TeJla U XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEN U ra30B.



JHaBnenue. CriocoObl YMEHBIIICHUS U yBEIWUYCHUS JaBlieHus. JlaBiieHue rasa.
3aBUCUMOCTh JaBJIEHHsI Traza OT 00BEMa, TemmepaTyphl. Ilepemadya naBiieHHS
TBEPABIMU TEJIAMH, XKUAKOCTIMU W ra3zamu. 3akoH Ilackams. IlHeBmaTuueckue
MalliHbl. 3aBUCUMOCTH JAaBJEHUS JKUIKOCTH OT TIyOowHbl. ['mapocratnueckuit
napagokc. Coobriaromuecs: Cocybl. [ mapaBinyeckue MeXaHu3Mbl.

AtMochepa 3emiu u atrmocdepHoe naBieHue. [IpuuuMHBI CyIeCTBOBAaHUS
BO3yIIHON o6onouku 3emau. OnbeiT Toppuuennu. M3mepenuwe armocdepHOTo
JaBJIeHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! 11 U3MepeHus: aTMOCPEpHOTo AaBICHUS.

JlelicTBrE XUAKOCTH M Ta3a Ha MOrpy>KEHHOE B HUX TeJi0. BriTankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozmyxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

ITepenada naBineHUs KUJIKOCTHIO U Fa30M.
Coobmaromyecst COCYIbI.
['mppasnuueckuit mpecc.
[IposiBnenue necTBUs aTMOC(HEPHOTO JaBIICHUS.
3aBUCHMOCTbH BBITAJIKUBAOIIEH CUIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tea
U INIOTHOCTH JKUIKOCTH.
PaBeHCTBO BBHITAIKMBAIOIIEH CUJIBI BECY BHITECHEHHOW JKUIKOCTH.
8. YcnoBue IUIaBaHUS TEJ: TJIaBaHUE WU MOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOILICHHUS TJIOTHOCTEH Teja U )KUIKOCTH.
Jlabopamopnuie padbomot u onvimot.
1. HccnemoBanue 3aBUCHMOCTH Beca Tejla B BOJIe OT 00bEMA MOTPYKEHHON B
YKUJIKOCTh YacTH TeJla.
2. OmpenenieHUME  BBITAIKUBAIONIEH  CWIbI, JCWUCTBYIOIIEM Ha  Telo,
NOTPY>KEHHOE B )KUIAKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBI, IEUCTBYIONIEH HA TEJIO
B JKMJKOCTH, OT MacChl TeJa.
4. OnbITbl, JEMOHCTPUPYIOIINE 3aBUCHMOCTH BBITAJIKMBAIOIICH CHJIBI,
JIEHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00BhEMA MOTPYKEHHON B )KUJIKOCTh
YacTH TeJla U OT IJIOTHOCTH YKUIKOCTH.

5. KoHCcTpyWpoBaHHEe apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKH U

omnpeaeeHue €€ rpy30noAbEMHOCTH.

Paznen 5. Pa6ora u MOIIHOCTH. JDHEPrusi.

Mexannueckas pabota. MOIIIHOCTb.

[IpocThie MexaHWU3MBI: pbluar, OJOK, HAKJIOHHAs IIJIOCKOCTh. [IpaBuiio
paBHOBecus peiuara. [I[pumeHenne nmpaBusiia paBHOBECHS pblvara K 0J10Ky. «30J0Toe
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npasmiio» mexanuku. KI1J] npocTeix Mmexanu3MoB. [IpocThie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHermueckas W TNOTEHUMANbHAsE JHEPTHUS.
IIpeBpaleHre 0HOTO BH/Ia MEXaHUYECKOM SHEPIUU B APYroil. 3aKOH COXpaHEHUs
SHEPIUH B MEXaHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimeot.

1. Ompenenenue pabOThI CUIIBI TPEHHS P PABHOMEPHOM JABUKEHUU TeJla 10

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBanue yclOBHil paBHOBECHSI pblyara.
3. Usmepenwne KIIJ] HaKITOHHOM TIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKOU DHEPIUU.
8 KUIACC

Pa3nea 6. TenioBLIe ABJIeHHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BelllecTBa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONbITHI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenu TBEPAOro, >KHUIKOTO M Ta3000pa3HOTO COCTOSIHUM BeIIeCcTBa.
Kpucrannuueckue u amopdubie tena. OObSICHEHNE CBOMCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJ HA OCHOBE IMOJOXKEHUN MOJEKYIIPHO--KHHETUYECKON TEOpUH.
CmaunBaHue U KanWUISIpHBIE siBIeHUA. TemI0BOE pacClIupEeHUE U CKATHE.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUKECHUS
gactull. BHyTpeHHsisi sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH SHEPruu:
TerIonepeaava u copepiieHre padoTel. Bubl Teronepeaadn: TeIIOMTPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KoanuecTBo TemnoThl. YIenbHas TEIJIOEMKOCTH BellecTBa. TemiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TeruioBoro Oananca. [lmaBineHue wu
OTBEpJCBAaHUE KPUCTALUIMYECKUX BEIIECTB. YAEIbHAs TEIJIOoTa IJIaBJICHUS.
[TapooOpaszoBanue u koHaeHcanusa. Mcmapenue. Kunenue. YnaenbHas Tteruiora
napooOpa3oBaHHUs. 3aBUCUMOCTb TeMIIEpaTypbl KHUIIGHHS OT aTMoc(epHOro
JTaBJICHUS.

BraxxHocTs Bo3ayxa.

DHeprus TomuBa. Y AeJbHas TEIJIOTa CTOpaHusl.

[Tpunnumer pabotel TernoBeiX aBuratenei KIIJ TeruioBoro npurarens.
TennoBble IBUTATENN U 3aLATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLECHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jemoncmpauuu.

1. HaGmronenne 6poyHOBCKOTO JBUKEHUS.
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10.
11.
12.
13.

Ha6monenne nuddysun.

HaGmronenue siBeHnit cMauMBaHUsI M KalMMJUIIPHBIX SIBJICHUH.
HaGmroeHne TemioBoro pacmmpeHus Tel.

N3meneHnune namieHUs ra3a NMpyu U3MEHEHUU 00bEMaA M HATpEeBaHUU WITU
OXJIAXKJICHHUH.

IIpaBuina u3MepeHus: TeMIepaTyphl.

Buasl Tenonepenayu.

OxJakJieHre TIPU COBEPIICHUH PabOTHI.

HarpeBanwue npu coBepiiieHHH pabOThl BHCIIIHUMU CHUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEH pa3IMuHbIX BEIIECTB.
Habmaronenue kuneHus.

Ha6mroieHre mocTosTHCTBA TeMIepaTyphl IPH TUTABICHUH.
Moenu TEIUIOBBIX ABUTaTEJIEH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB TTOBAPEHHOM COJIM MJIU caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH H
TBEPBIX TEIL.

Omnpenenenue qaBieHUs BO3yXa B OaJUTOHE IITTPHILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJIICHUS BO3AyXa OT €Tro
00béMa M HArpEeBaHUS WIN OXJIAXKISHHUS.

[IpoBepka TUNOTE3bl JTUHEWHOW 3aBUCHMOCTH JJIMHBI CTOJIOUKA KUJKOCTH
B TEPMOMETPUYECKON TPyOKEe OT TeMIIepaTypHhl.

HaGmronenne w3MeHeHHMs] BHYTPEHHEH DSHEPruM Tejna B pe3yibTaTe
Tertonepeaayr U paboThl BHENTHUX CHJI.

HccnenoBanue sBIEHUS TEIUIOOOMEHA IPU CMEIIMBAHWU XOJIOJHOW U
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJIOW  MpHU
TeII000MEHE C HarpeThIM METAJUNIMYECKUM LIWJIUHIPOM.

Onpenenenue yaeabHOU TETIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca ucnapeHusl.

OrnpenenieHne OTHOCUTEIILHOM BJIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHOW TETUIOTHI TUIABJICHUS JbJA.

Paznen 7. diekTpruyecKkue U MATHUTHBIE SIBJICHUS.

OnexkTpuzanus Tel. JIBa poaa 3JIEKTpUUECKHUX 3apsiaoB. BzaummoneiicTBue
3apspKeHHBIX  Tell. 3akoH KymoHa (3aBUCMMOCTB  CHJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTMYMHBI 3aPSI0B U PACCTOSHUSI MEXIY TEJIAMH).

OnekTpuueckoe moJsie. Hanpsixk€HHOCTh 3nekTpuueckoro mnojsa. I[lpuniun
CYMEPTO3UIINH TEKTPUUECKUX TI0JIeH (Ha KaYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenne aroma. IIpoBOIHMKM W  JIMAJIEKTPUKU. 3aKOH  COXPaHCHUS
AJIEKTPUYECKOTO 3apsja.

ONIEKTPUUYECKUM TOK. YCIOBHUS CYHIECTBOBAHHUA DJICKTPUUECKOTO TOKA.
Hctouynuku mocTossHHOrOo TOKa. JIEHMCTBHS AIEKTPUYECKOTO0 TOKa (TEIIoBOE,
XUMHUYECKOE, MarHUTHOE). DINEKTPUYECKUN TOK B KHUJKOCTSAX U ra3ax.

Onektpuueckas uenb. Cuina  Toka.  DJIEKTPUYECKOE  HaIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. YIEIBHOE COMPOTHUBJIIEHUE BellecTBa. 3akoH OMma
U151 ydacTka uenu. [locienoBatenbHOE U MapajlieIbHOE COEIMHEHHUE MPOBOIHUKOB.

Pabota u MONIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jkoyms—JIeHma.
DneKTpuUecKue ey U MOTPpeOUTeNH IeKTpUIecKkoit 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

ITocTossHHBIE MarHUTEHI. B3anMoaeicTBHE NOCTOSIHHBIX MAarHUTOB. MarauTHoOe
rmojie. MarautHoe mojie 3eMJIM M ero 3HaueHue g Ku3HH Ha 3emie. OIbIT
Opcrena. MarauTHoe 1MoJie IEKTPUIECKOro Toka. [IprumeHeHue 3J1eKTpOMarHuToB
B TeXHUKE. J[eficTBHE MAarHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM. DJIEKTPOIBUTATENb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABUTATEEH B  TEXHUYECKUX
YCTPONCTBAX M Ha TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aekTpoMarnuTHOW uHAyKuu. [Ipasuio Jlenna.
DIIeKTpOreHeparTop. Crioco0b1 MOJTyYEHUS AIEKTPUIECKOU SHEPIUHU.
DNEeKTPOCTAaHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJeKTpur3anus Ted.
JIBa pojia 3JIEKTPUUYECKUX 3apsIiI0B U B3aUMOJEHUCTBUE 3aPSIKEHHBIX TEl.
YCTpOMCTBO U IEMCTBUE JNEKTPOCKOTIA.
DJIeKTpOCTATUYECKAST UHIYKIIUS.
3aKOH COXpaHEHUS IICKTPUUECKUX 3apsIIO0B.
ITpoBOTHUKH U AUBIEKTPUKH.
MoenupoBaHue CUJIOBBIX JIMHUHN AJIEKTPUYECKOTO TOJIS.
MCTOYHMKH TTOCTOSSHHOT'O TOKA.
JIeCTBUS 3IIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KHUJIKOCTH.
. ['a30BbIl paszpsn.
. I3Mepenune cuiibl TOKa aMIIepMETPOM.
. I3Mepenue 3J1eKTpUIeCcKOro HalpsKeHUs BOJTBTMETPOM.
. PeocTat 1 MarasuH cOnpOTUBIICHUH.
. B3zanMmonencTBre mocTOSHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUs MOJIOCOB MarHUTA.
. MoaenupoBaHUe€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
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18.
19.
20.
21.
22,
23.
24,

25.

OnbIT DpcTena.

MarsuTtHoe 1oJje Toka. DJIeKTPOMAarHuT.

JleficTBre MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DNEeKTpOABUTATEIb IOCTOSSHHOTO TOKA.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHON MHIYKITHU.

OnbiTel Dapajes.

3aBUCUMOCTh HAIPABJIICHUS WMHAYKIIMOHHOTO TOKa OT YCIOBHH €ro
BO3HHKHOBEHHUS.

DeKTporeHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuie padbomot u onvimot.

1.
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10.
11.

12.

13.

14,

15.

16.
17.

18.

OnpiThl MO HAONIONEHUIO SJEKTPU3ALMM TeJd WHIYKUUEW U Tpu
CONPHUKOCHOBEHHUH.

HccnenoBanre JeWCTBUS 3JIEKTPUYECKOrO TOJISI HA MPOBOJHUKH U
TURJIEKTPUKH.

COopka 1 npoBepka paboThl MEKTPUIYECKOMN IIEMU TOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHUe CHIIBI TOKA.

N3mepenue u peryampoBaHUe HANPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4YEpE3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OnbITHL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTHUBIICHUS] TPOBOJHUKA OT €ro [JWHBI, IUIOWAAUd IONEPEYHOTrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHUS HAINPSHKEHUI IpU MOCJIEA0BATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna [Js CWIbl TOKa MPU MNapaJJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
OnpeneneHne MOIIHOCTH  DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO 4Yepe3 JaMIIOYKy, OT
HaIpSKEHUS Ha HEH.

Onpenenenue KII/] narpeBatensi.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO MOJIS MOCTOSTHHBIX MAarHUTOB MPHU UX 00bEIMHEHUN
U pa3JeIeHUN.

HccnenoBanne neiCTBUA SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJKY.
OnpITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJIECHCTBUS
KaTYIIKH C TOKOM U MarHuTa OT CUJIbl TOKA U HAIIPaBJIEHUS TOKA B KaTYIIKE.
N3yueHne neiicTBUS MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.



19. KoHcTpyrpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIIS.
20. Usmepenue KII/I 351eKTpoiBUTraTENbHON YCTAHOBKH.
21. OOBITBI MO MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIIHH:
UCCJEJOBAaHNE W3MEHEHWW 3HAYEHHsS WM HaANpaBJI€HUS WHIYKIHOHHOTO
TOKaA.
9 KIIACC

Pa3ngen 8. Mexannueckue siBJICHUA.

Mexannueckoe JBWKEHHE. MarepuanbHas Touka. Cucrema OTCYETa.
OTHOCUTENBPHOCTh MEXAaHMYECKOTO JBUKEHHsS. PaBHOMepHOE NpsIMOIMHEHHOE
nBrkeHne. HepaBHOMepHOe mpsiMosIMHETHOE JABHKEeHHE. CpelHssl 1 MTHOBEHHAas
CKOpOCTH TeJia IPU HEPAaBHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe [BmwkeHue. CB0oOOIHOE
nagenue. OnsITel ["anues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u ydactota oOparieHus.
JIuHenHas u yriioBast CKOpoCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

[Tepsbiii 3akoH Hetorona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroTroHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujia TPEHUSI CKOJIbKEHUs, CUIIa
TPEHMUS TIOKOsI, APYTUE BUIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOpEHHE CBOOOIHOTO
nafgeHud. J[Bmxkenue mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpI0e Teno. PaBHOBecue
TBEPAOIO Tejla € 3aKPEIUVIEHHON OChIO BpalieHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHenue ummyinbca. UMnynbc cuiibl. 3aKOH COXpaHEHUs
uMITyJibca. PeakTuBHOE JBUXKEHME.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsHKECTH, YNPYTrOCTH,
TpeHus. CBsA3b dHEepruu U paboThl. [loTeHIManpHas SHEPrus Tela, MOJHSATOrO HaJl
IIOBEPXHOCTHIO 3eMJIM. [loTeHIManpHast sHeprus cxaTou npyxuHbl. Kunernueckas
sHeprus. TeopeMa 0 KHHETMYECKOW HHEPIUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
JHEPIUHU.

Jemoncmpayuu.

1. HaGmronenne MeXaHUYECKOTO JIBMKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCUETA.
2. CpaBHEHHME MyTE€d U TPACKTOPUN MABUKEHUS OJHOTO U TOTO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.
N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO IBUKEHUS.
4. HccienoBaHue NpU3HAKOB PABHOYCKOPEHHOT'O JIBUKEHUS.
HaGmronenue nBr>XeHHs Tella O OKPY>KHOCTH.



8.
9.

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

Habmonenne MexaHM4eCcKX SBJICHUH, MPOUCXOSAIINX B CUCTEME OTCUETa
«Tenexkay npu e€ paBHOMEPHOM U YCKOPSCHHOM JIBIDKEHUH OTHOCHUTEIIBHO
KaOuHeTa (PU3HKH.

3aBHCHMOCTh YCKOpPEHHsS Tella OT MacChl Tella M JACHCTBYIOIICH Ha HETO
CHUTBI.

Habmroene paBeHCTBA CHIT TIPH B3aUMOJICHCTBHUH TEJ.

M3meHeHue Beca Teja Mpu yCKOPSHHOM JIBH)KCHUU.

[lepenava uMIynbca IpH B3aMMOICHCTBUH TEJI.

[IpeobpazoBaHus YHEPTUH MPU B3aUMOICHCTBUH TEll.

CoxpaHeHHE UMITYJIbCA TIPHU HEYIIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHHE UMITYJIbCa TIPU A0COTIOTHO YIIPYTrOM B3aUMOJICHCTBHUU.
Habmonenne peakTHBHOTO JIBYKEHUSI.

CoxpaHeHHE MEXaHHMUECKON SHEPTUH TTPH CBOOOTHOM MaCHHH.
CoxpaHeHHE MEXaHHUYECKON YHEPTHH MPHU JABIKCHUH Tella MOJI eHCTBHEM

PYKUHBIL.

Jlabopamopnuie padbomot u onvimeot.

1.

10.

11.

KoHcTpyupoBanue TpakTa JUisi pa3roHa W JalbHEHIIEro paBHOMEPHOTO
JIBUKEHUS MIapUKa WA TEISKKH.

Omnpenenenue cpenHeld CKOPOCTH CKOJIbKEHHS Opycka WM JIBUKEHUS
IIapyKa Mo HAaKJIOHHOM MIIOCKOCTH.

OmnpeneneHue yCKOpEHHs] Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHON CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOM CKOPOCTHU IYTH OTHOCSTCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHHUS.

Onpenenenne kodhPUIIEHTa TPEHUS CKOIBKEHUS.

Omnpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThI CUIIBI TPEHUS MTPU PABHOMEPHOM JIBHXKEHHH TeJa 110
TOPU30HTAIBHOM MOBEPXHOCTH.

Onpenenenue pabOTHl CUJIBI  YIOPYrOCTH TP  TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBHKHOTO U TTOJIBHYKHOTO OJIOKOB.

N3yyenue 3akoHa COXpaHEHUs SHEPTUH.

Pa3ngen 9. MexannuecKne KoJ1e0aHUA W BOJTHBI.



Konebarensnoe neuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHH: IEPHO/I,
4acToTa, aMIUIUTyAa. MareMaTU4ecKuil U NpYKUHHBIA MasATHUKU. [IpeBpamienue
AHEPTUU MPH KOJIeOATEITHHOM JIBUKEHUH.

3aryxaromue  koneOanus.  BolHyknennole — kojebanus.  Pe3zoHaHc.
Mexannueckue BoaHbl. (CBolicTBa MexaHW4YecKMX BOJIH. [IpomonbHble U
nomnepeyHble  BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ paciHpoOCTPaHEHHUS.
MexaHnuecKue BOIHBI B TBEPAOM TeEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKkoCTh 3Byka U BbicoTa ToHa. OTpakenue 3Byka. MHPpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaGmonenune koneGaHuii Ten MOJ NEWCTBUEM CHJIIBI TSDKECTH M CHJIBI
YOPYTOCTH.

HaGmronenne konebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
HaGmronenrie BRIHYXAC€HHBIX KOJI€OaHUI U PE30HAHCA.
Pacnipoctpanenue npo1oIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYyCTHYECKHI pe30HaHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KojeOaHWil MaTeMaTHu4ecKoro
MasTHHUKA.

2. OmpezeneHne 4acTOTHI U MIepuoa KoieOaHil MPY>KMHHOTO MasITHHUKA.

3. HccnepgoBanue 3aBUCHUMOCTH TIEpHOJa KOJIeOaHHM MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEepUoia KoJeOaHuil Py KMHHOTO MasgTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHCHUMOCTH TEpHoJa KoieOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJebaHHid
NPYKUHHOTO MAsATHHKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. W3mepeHue ycKopeHusi CBOOOTHOTO MaJeHUsI.

Paznen 10. DineKTpOMArHUTHOE 10JIe M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DIJIEKTpOMarHuTHele  BOJHBL.  CBoliCTBa
ANEKTPOMArHuTHhIX BOJH. [llkana »neKTpoMarHUTHBIX BOJIH. lcmonbs3oBaHuE
ANEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBA3U.

DOnekTpoMarHutHas npupoaa cera. CkopocTh cBeTa. BosiHOBBIE CBOIICTBa
CBETa.

Jemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOMCTBA CBETA.
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Jlabopamopnuie padbomot u onvimot.
1. M3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOHIBHOTO

tenedoHa.
Pa3nea 11. CBeToBBIE ABJICHUS.
JlyueBas MOJEIh CBETA. Hcrounukn CBETA. [IpssmonvHEHOE

pacnpoctpanenue cBeta. 3atMeHus: Connna u Jlynsl. OTpakenue ceta. [mockoe

3epKajio. 3aKOH OTPAXKECHUS CBETA.

IIpenomnenue cBeTta. 3aKOH TIpeloMieHHUs cBeTa. [losiHOe BHyTpeHHee
OTpaXeHHWe cBeTa. Vcnonap30BaHME TIOJTHOTO BHYTPEHHETO OTPaXXEHHUS B
OINTUYECKUX CBETOBOJIAX.

Jlunza. Xox nyuent B muH3e. Ontuueckas cucteMa ¢goToarnmnapara, MUKpOCKorna
u Teneckona. a3 kak ontuyeckas cucrema. biim3opykocTh U 1aTbHO30PKOCTb.

Paznoxxenne Oemoro cmBera B cnekTp. Omnbitel Hptorona. CroxeHue
CIIEKTpaJbHBIX IBETOB. J(ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmMosiHEHHOE pacpoCTpaHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyuenne n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

IIpenomnenue cBeTa.

OnrTnyecknii CBETOBO/I.

Xon mydeit B coOuparoiieu JnH3e.

XoJ JIyueu B pacCEeHBaroOIICH JINH3E.

[TomyueHnne n300pa>keHUH C TTOMOIIIBIO JTUH3.

[Tpunuun necTBus goToanmapaTa, MUKPOCKOIIA M TEJIECKOTA.

10. Monens riasa.

11. Pa3noxxeHue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6ey1oro cBeTa MM CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBaHue 3aBUCHUMOCTH yTJIa OTPa)X€HUsSI CBETOBOTO Jydya OT yrjia
MaJICHUS.

2. M3ydeHue xapakTEepUCTUK U300paKeHUs MPeIMETa B TUIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCMMOCTH yTJia MPEJIOMJIEHUSI CBETOBOIO Jiyda OT yrJjia
NaJICHUs] Ha TPAHUIIE «BO3JAYX—CTEKIIO».

4. Tlomyuenue n300pakKeHUI C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.
Omnpenenenue HOKYCHOTO pacCTOSHUS U ONTUYECKON CHIIBI COOMpAIOIIE
JIMH3BI.

6. ONBITHI 110 Pa3I0KEHUIO OEJIOTO CBETa B CIIEKT).

OmbITEI TIO BOCTIPUATHIO I[BETA TMPEAMETOB NPH HUX HAOIIOJACHUHU uepes
IIBETOBBIC (DHIIHTPHI.
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Pa3nen 12. KBanToBble ABJIeHUS.

Omnwitel Pe3epdopna u minanerapHas Mojeinb aroma. Monenb atoma bopa.
Hcnyckanue u noronieHue ceeta atomoM. KBauTel. JInHe4aThie CIEKTPHI.

PannoaktuBHOCTh. Alnbda-, 6eTa- u raMmma-uznydenus. CTpoeHue aTOMHOTO
sanapa. HykmonHnas wmopens atomHoro snapa. M3orombl.  PamnoakTuBHBIC
npeBparieHus. [lepros momypacmaga aTOMHBIX SEP.

SAnepHble peakiuu. 3aKOHBI COXpAHEHHUs 3apsS0BOTO M MAacCOBOTO YHCE].
DHeprusi CBSI3M aTOMHBIX sjep. CBs3b Macchl W DHEPrHM. Peakiuu cuHTe3a U
nenenus saep. Ucrounuku s3ueprun CoJtHIa U 3BE3I.

Anepnas sHepretuka. J[eMCTBUS paaMOAKTUBHBIX H3JYYCHUN Ha J>KHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONSHHUS.

2. CreKTpbl pa3InYHbIX Ta30B.

3. CnekTtp Boaopoa.

4. HabGnroneHnue TpekoB B kamepe BuiibcoHa.

5. Paborta cuéTunka MOHU3HPYIOIMIHNX U3TYyUYESHHH.

6. Peructparus nzmydeHust IPUPOIHBIX MUHEPATIOB U TIPOTYKTOB.

Jlabopamopnuie padbomot u onvimeot.

1. HaOmromeHue CIUIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHHE DHEPTHH YACTHUIIBI 10 TOPMO3HOMY

nyTH (1o pororpadusm).

3. H3mepenue paqnoakTUBHOTO (oHa.

IToBTOPUTEIBLHO-0000 1A AT MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIOIITHNN MOTYIT TIPpEAHA3HAYEH JJIsI CHCTeMAaTH3aINH
1 0000IIIEHUS TPEIMETHOTO COJIEPKaHUS U OTIBITA JIEATEIbHOCTH, TPUOOPETEHHOTO
Ipy W3yYEeHUHW BCEro Kypca (U3WKHA, a TakkKe sl MOATOTOBKH K OCHOBHOMY
TrOCYJapCTBEHHOMY JK3aMEHY 10 (H3uKe I 00YyJaroluXcs, BBHIOPABIIUX ATOT
y4eOHBIN MpeIMET.

[Ipu M3ydeHHU JAHHOTO MOIYJS PEATH3YIOTCS U CUCTEMATU3UPYIOTCS BHUIBI
NEATeIbHOCTH, HA OCHOBE KOTOPBIX O0ECIIEUMBAETCS JAOCTIKCHHUE MPEIMETHBIX U
METanpeMETHBIX  IUTAHUPYEMBIX  PE3YyJIbTaTOB  OO0yudeHHs, (GopMuUpyeTCs
€CTEeCTBEHHOHAyYHAasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHUS
SBJICHUN TPHUPOALI U TEXHUKH, OBJAJEHHUE YMEHUAMH OOBACHITH (PU3UYECKUE
SBJICHUSI, TIPUMEHSS TIOJIyYeHHBIC 3HAHMs, pellaTh 3aJa4d, B TOM YHCIIE
KaueCTBEHHBIE U DKCTICPUMEHTAIbHBIE.

[TpuHIHUITHATBHO AEATETLHOCTHBIN XapaKTep JaHHOTO pa3jielia peaiu3yeTcs 3a
CYET TOro, UTO 0OYYAIOIIMECs BBITIONHSIOT 3a/IaHKsI, B KOTOPBIX UM IpejjiaracTcs:



Ha OCHOBC IIOJIYYCHHBIX 3HAHUU paciio3HaBaTb MW HAYYHO O00BACHATH
(1)I/IBI/I‘IGCKI/I€ SIBJICHHS B OKpY)KElIOHlGﬁ mpupoac u HOBCGHHGBHOﬁ KHN3HU,
HCIIOJIb30BATh HAYYHBIC MCTOAbI UCCIICIOBAHUSA (1)I/ISI/III€CKI/IX HBHGHHﬁ, B TOM
YUCJIC OJIA IMPOBCPKU TUITIOTE3 U IMMOJYUCHHUSA TCOPCTHUICCKHUX BBIBOJIOB,
00BSACHATH HaY4YHBIC OCHOBBI HanOoee BaKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX
TGXHOJ’IOFHﬁ, HaIIpUMCP, IIPAKTHYCCKOTO HUCIIOJIB30BAHHUA PA3JIMIHBIX UCTOYHHUKOB
OHCPIUM HAa OCHOBC 3daKOHAa IMPCBpAIICHUA U COXPAHCHHUA BCCX M3BCCTHBIX BHIOB
OHCPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3NKy HA ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HANpPaBIEHO

Ha JOCTW)KEHUE JINYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbpraTe uzyueHusi U3UKU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs

y oOyuatomierocs OyayT cOpMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3YJIbTAThI B
YacTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

— MPOSIBJIEHNE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
bu3nUecKol HAyKu;

— [IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpaskIaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYKI€HUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUUYECKUM NMPUMEHEHHEM JTOCTHUKEHUN
bu3uKy;

— OCO3HAHUE BAXKHOCTU MOPAJIBHO--3TUYECKHX MPUHLMIIOB B JIESITEIBHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIMTAHUS

— BOCHPHITHE 3CTETHMUECKHX KaueCTB (PU3MUECKOW HAyKd: €€ TapMOHUYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO HHCTPYMEHTa
NO3HAHMS MUpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BaKHEWILIEH COCTABISIOIICH
KyJIbTYPBI;

— pa3BUTHE HAy4YHOM JIO003HATENBHOCTH, WMHTEpPECA K HCCIeN0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opmupoBaHMs  KYJbTYPbl 3A0pPOBbS W  3MOLMOHAJIBHOIO
0J1aronmoTyunsi:

— OCO3HaHHE IIEHHOCTHM O0e30MacHoro oOpa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU MPaBWI OE30MaCHOTO TOBEIECHUS Ha
TpaHCHIOpPTE, Ha JOPOrax, C AJIEKTPUUECKHUM U TEIUIOBBIM 00OpYIOBaHHUEM B
JOMalIHUX YCIOBUAX;

— copMUPOBAaHHOCTH HaBbIKA peIeKCHH, IPU3HAHKUE CBOETO IIpaBa Ha OMHUOKY
U TAKOI'0 JK€ MpaBa y Ipyroro 4eiIoBeEKa;

6) Tpy10BOr0 BOCIIMTAHMNS:



— AKTUBHOE y4yacTHe B PEIICHUM MPaKTUYECKUX 3ajad (B pamMKaX CEMbH,
oOpa3oBaTeIbHOM  OpraHu3alii, TropoAa, Kpas) TEXHOJIOTHYECKOH |
COILIMAJIbHOM HAMPaBIEHHOCTH, TPEOYIOIIMUX B TOM YUCIIE U PU3NYECKUX 3HAHUI;

e — HHTEPEC K MPAKTUICCKOMY M3yUCHHIO MTPOdeCcCHii, CBA3aHHBIX ¢ (PU3HKOM;

e 7)3KO0JOrH4e€CKOro BOCIIMTAHUSA:

e — OpHEHTalMsl Ha NMpUMEHEHHE (PU3UUECKUX 3HAHUM JJIs PEIICHHUS 3a1ad B
o0JlacTh OKpY’Karoleld cpenpl, IUIAHUPOBAHUS TIOCTYNIKOB M OIEGHKH WX
BO3MOKHBIX TTOCJIEACTBUM JIJI1 OKPY>KAIOIIEH Cpeibl;

e — OCO3HaHHE TJI00AILHOTO XapakTepa JKOJIOTHYECKUX MpoOIeM M IMyTed HX
pelIeHUS;

e 8) aganTanmum K HM3MEHSIIONIUMCS YCJOBHAM CONMAJIBLHOM W NMPHPOIHOH
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJCHCTBUU TIPU BBHITIOJHEHUU WCCIICIOBAHUN W
POCKTOB (PU3MYECKON HAIPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUAM
APYTHuX,

e — TIOBBIIICGHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 IMPaKTUUYECKYIO
NesITeIbHOCTB;

e — TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHUCIEe GOPMYIUPOBATH
U7IeH, TIOHSATHS, TUIIOTE3bI O (PU3NIECKUX 00BEKTAX U SBICHUSX;

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIacTH
bu3uKy;

e — IUTAHUPOBAHUE CBOETO0 pPA3BUTUS B NPHOOPETEHWU HOBBIX (UIUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U MMPUPOIBI, OOIIECTBA U
PKOHOMUKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (PU3UUECKUX 3HAHU;

e — OIICHKa CBOMX JCWCTBUM C Y4Y€TOM BIMSHUS HAa OKPYKAIOUIYIO Cpeny,
BO3MOXXHBIX TJIOOAJIBHBIX ITOCIICICTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS IPOTpaMMBI 110 (pH3UKE Ha YPOBHE OCHOBHOT'O O0IIIETO
oOpazoBanus y oOydaromerocs OyayT cpopMHpOBaHB MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC IEHCTBUS,
KOMMYHUKATUBHBIE  YHHBEpPCaJbHBIC  y4eOHBIC  JIEHCTBUS, PETYJIATHBHEIC
YHHUBEpCATbHBIC yUCOHBIE TeHCTBUSI.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble JJoruyeckue JelicTBUA:



BBISIBJISATE M XapaKTEPH30BaTh CYIICCTBCHHBIC TPU3HAKH OOBEKTOB
(ssBNIEHU);

yCTaHaBJIMBATh CYIIECTBEHHBIN NMPHU3HAK KJIACCH(PUKAIIMKA, OCHOBAHHMS IS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISTH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTPHBAeMbIX (pakTax,
JAHHBIX ¥ HAOJIOJICHUSX, OTHOCSAIIUXCS K (PH3NICCKUM SIBIICHUSIM;
BBISIBJISATh TPUYMHHO--CJICJICTBEHHBIC CBS3U TPH HM3YYCHUU (HHU3UUICCKUX
SIBJICHUH U TIPOIIECCOB, JICJIaTh BBIBOJIBI C HCIIOIh30BaHUEM JEAYKTUBHBIX U
WHAYKTHBHBIX YMO3AKIIOUCHUH, BBIIBUTATh THUIIOTE3bIl O B3aUMOCBS3SIX
(U3UYECKUX BEJINYUH;

CaMOCTOSTEILHO BEIOUPATH CITOCO0 pereHus y9eOHOH pu3ndecKoi 3a1aun
(cpaBHEHHME HECKOJIBKMX BapHAaHTOB peEIICHHUS, BbIOOpP Haumbosee
HOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJICJICHHBIX KPUTEPHUECB).

Ba3oBnble uccienoBareabcKue 1eHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
POBOAUTH MO CAMOCTOSITENIBHO COCTaBJIEHHOMY TUIaHY ONBIT, HECIOKHBIN
bu3NYeCcKUil IKCIEPUMEHT, HEOOJbIIOe HccleqoBaHUE (HU3UUIECKOTO
SIBJICHUS;

OLICHMBaTh Ha TPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpPMAIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POpMYIIHPOBaTH 000OIIEHHS U BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOIIOICHHUSI, OTIbITA, UCCIIEOBAHUS;

NPOrHO3UPOBATH  BO3MOJKHOE  JalibHEIee pa3BUTHE  (HU3HMUECKUX
IPOIIECCOB, a TAKXKE BBIBUTATH MPEANOI0KEHNUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ nundpopmanmeii:

NPUMEHSTh Pa3INYHbIE METO/bl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MHPOpPMALIUU WIH JaHHBIX C Y4E€TOM IMPEMJIOKEHHOW Yy4yeOHOM
bu3nyeckoil 3a1a4u;

aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAIbHYIO (GOpMY TMpeCTaBICHUS
uHbOpMAIIMK ¥ WUIIOCTPUPOBATH peIlaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, uarpaMmmaMu, HHOU rpadukoi U MX KOMOWHAIIUSAMH.

KommyHuKkaTHBHBIE YHMBepcaibHbIe YUyeOHble 1eiCTBUA:

B XO0Jic OOCYXJCHHS Y4eOHOro MaTepHalia, pPe3yJbTaTOB JIa0OPaTOPHBIX
paboT M IPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIICHUE 3aJlauyd W IOJJICpKaHHUC
0J1aro’KeaaTeaIbHOCTH OOIIEHMS,



COTOCTAaBJSITh CBOU CYXKACHUS C CYXICHUSIMH JPYIUX YYaCTHUKOB
auanora, OOHapyXUBATh Pa3jIndKe U CXOJICTBO MO3UIINIA;

BBIPYKaTh CBOIO TOUKY 3PEHHsSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATh PE3YIbTaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(9KCTIEpUMEHTa, UCCIIEOBaHUS, IPOEKTa);

NOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMaHAHON U MHAUBUAYATbHOM
paboThI MPU PEIICHUH KOHKPETHOM (PU3NYECKON pOoOIeMbl;

NPUHUMATH LEJIM COBMECTHOW NIESITEIbHOCTH, OPTraHU30BbIBATh JACHCTBUS
no e€ JOCTIKEHUIO: paclpeieNsiTh poJiM, OOCYXAaTh TMPOIECCH U
PE3yJIbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUS HECKOJIBKHUX JIIOJIEH;
BBITIOJHATH CBOIO YacTh palbOThI, JOCTUTAsT KAYECTBEHHOTO pe3yjbTaTa o
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YWICHAMHU
KOMAaH/IbI;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATEIHHO C(OPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUSI.

PerynsiTuBHbIe YHMBepcaJbHbIe YueOHbIe JeiCTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YU4€OHBIX CUTYalHUsX, TPEOYIOIIUX
TSl perieHust GU3NIeCKuX 3HaAHUI;

OPUEHTUPOBATHCS B  PAJMMUHBIX  MOAXOAAX MNPUHATUS  PELICHUI
(MHIUBHIYaTbHOE, TPHUHATUE PEUICHUS B TpYIe, MPUHATHE PEIICHHM
rpYIIoi);

CaMOCTOSITEIILHO COCTABIIATH AITOPUTM pellIeHUs GU3NMUECKON 3a7auu WIN
IUTaHA WCCJIEAOBAHMS C YYETOM HMMEIOUIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHThI PEIICHHUI;
JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJII), AMOIHMOHAJIbHBIN NHTEJIEKT:

JaBaTh aJ€KBATHYIO OLEHKY CUTYAIlMU U Mpejararh rjiaH e€ N3MEHEeHHUS;
OOBSCHATh TMPUYMHBI  JOCTHKEHUSA  (HEIOCTHXKEHHsS]) PEe3yJIbTaToOB
NS TEIHbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTH (B TOM YHWCJE B XOJ BBIMOJHEHUS
(Gu3MYeCKOro UCCJIEeIOBaHMS WJIM MPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHMBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIHNX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE pe3yibTaTa IeJIU U YCIOBUSM;

CTaBUTH Ce0s1 HA MECTO JIPYTOro YeJioBeKa B XOJI€ CIIOpa UK JAUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYIroro;



e TMPHU3HABATh CBOE MPABO HA OUIMOKY MpU pelIeHUH (PU3NYECKUX 3a/1ay UITU
B YTBEPKJEHUSAX HA HAYYHBIE TEMBI U TaKOE e MPaBo APYroro.

INPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenusi B 7 Kjiacce npeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e HCIMONB30BATh TOHATHS: (U3MYECKHE UM  XUMHUYECKHUE  SIBJICHUS,
HaOJII0/ICHHEe, SKCIIEPUMEHT, MOJeNb, TUIIOTe3a, CAUMHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYeCKOe JBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEpPHOE, NPSIMOJUHEHHOE), TPAeKTOpHs, PaBHOJAEHCTBYIOIIAS
cuna,  gedopmarus  (ynopyras, — IUlacTUYecKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYBI;

e pasnuyarh sBIeHUs (AUQQy3us, TEIIOBOE IBHKEHHUE YACTHUI] BEIIECTBA,
paBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE  JBIDKCHHE, HWHEPIHS,
B3aMMOJICHCTBHUE TeJ, pPAaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHus], epeaada JaBjaeHus TBEPIBIMU TeIaMHU, KUAKOCTSIMU U Ta3aMH,
aTMoc(epHOE [aBlieHWE, IUIaBaHHWE TeJ, MPEBpAIEHUS MEXaHMYECKOU
HHEPTUH) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

e pacmo3HaBaTh MPOSABICHHE HW3YYEHHBIX (U3UYECKUX SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpUMEPHI JIBIKEHUSI C Pa3UYHBIMU CKOPOCTSAMH B JKUBOW U HEXHBOU
OpUposie, ACUCTBUE CHJIBI TPEHUS B TMPHUPOJAEC W TEXHHUKE, BIUSHUE
aTMOC(EPHOTO JaBJICHUS Ha *UBOM OpraHU3M, MJIaBaHHE PHIO, pblYaru B
TeJe 4elI0BeKa, MPU 3TOM MEPEBOJUTh MPAKTUUECKYIO 3a7ja4y B yUeOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKHN) (PU3HUECKUX SIBJICHUI;

e ONUCHIBATh U3YUYCHHBIE CBOWMCTBA TeNl U (PU3UUYECKUE SBIICHUS, UCIIOIB3YS
¢bu3nyeckne BeIMUrHbI (Macca, 00bEM, IMIIOTHOCTH BEIIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEJHS CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSKECTH, BEC Tela,
CHWJIa TPEHUS, TaBJeHne (TBEPIOTO TeNa, KUIKOCTH, Ta3a), BEITAIKMBAIOIIAS
CWJIa, MeXaHuuyeckass paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3(p(GUIIMEHT TOJE3HOro JACHCTBUS MEXaHW3MOB, KHHETHYECKas U
NOTEHLIMANIbHAS JHEPrus), MpU ONHCAHUU TPABUIBHO TPAKTOBAThH
(bu3HYECKUil CMBICT UCTIOJIB3YEMbIX BEJIMUHMH, UX 0003HAYCHUS U €IUHUIIBI
(bU3MYeCKUX BEJIMYMUH, HAXOIUTHh (OPMYIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3MYECKYyl0 BEIMYMHY C JAPYTUMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;



XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJNIb3Ys TIPaBUJIA CIOXKEHUsI CHII (BIOJb OJHOW MpsAMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIoO paBHOBecHUs phruara (0Joka),
«30JI0TOE TIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHMYECKOH
SHEPruu, NpU HTOM JaBaTh CIOBECHYI0 (OPMYIUMPOBKY 3aKOHA H
3alUCHIBATh €T0 MATEMATHYECKOE BBIPAXKEHUE;

OOBSACHATH (hU3UUECKHUE SABJICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMii NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYMHHO--CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIAroB ¢ OMOpOil Ha 1-2 M3y4eHHBIX CBOWCTBA (HPU3UYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH;

pemiaTe pacu€THble 3amadyd B 1—2 JEHCTBHS, HCHOJB3Yys 3aKOHBI H
dbopmynbl, CBsi3bIBaIONIME (DU3MYECKHWE BEIUYMHBI: HAa OCHOBE aHAlM3a
YCIIOBUS 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (hU3MUECKUE
BEJIMYUHBI B (OPMYJIbl U TPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHbBIC
JaHHbIe, HEOOXOAMMBIE NIl PEIICHUs 3a]lay, OLIEHUBATh PEATMCTUYHOCTD
NOJIY4eHHON (hU3UYECKON BEIIMUNHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEHIUTh MpPH MOMOIIU
(bU3HYEeCKIX METOJIOB, B OMIMCAHUH MCCIIEIOBAHUS BBIJIETSAThH IIPOBEPIEMOE
IpEeANoJIOKEHUE (TUIIOTE3Y ), pa3audyaTh U UHTEPIIPETUPOBATH MTOTYYEHHBIN
pe3yNbTaT, HAXOAWTh OUIMOKM B XOJI€ OIbITa, JENaTh BBIBOJABI IO €r0
pe3yibpTaTaM;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBICHUN  WIH
(bu3HYecKX CBOMCTB Te: (HOPMYTUPOBATH TPOBEPSEMbIE TPEATIOI0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pyAOBaHUs, 3aIUCHIBATh X0/
ombITa U GOPMYITHUPOBATH BHIBOIBI;

BBINIOJIHSATh TMpPSIMbIE M3MEPEHUS PACCTOSAHUS, BPEMEHHU, MACChl Tela,
o0BéMa, CHJIBI M TEMIEepaTypbl C UCIHOJb30BAHMEM aHAJIOTOBBIX U
UGpoBBIX TPUOOPOB, 3aMUCHIBATH IMOKa3aHUS MPUOOPOB C YUYETOM
3aTaHHOM aO0COJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEJIMYUHBI OT
JIpYrod ¢ UCIHOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBUCUMOCTH MYTH
PAaBHOMEPHO IBUXKYILETOCS TEJNa OT BPEMEHU JABUKEHUS T€Ja, CUIIbI TPEHUS
CKOJIbKEHMsI OT Beca Tejia, KayecTBa OOpaOOTKM IMOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CHJIbI TPEHHUS OT IUIOI[AAU COIPUKOCHOBEHUS TEJ, CHJIBI
YOPYTOCTH OT YIJIMHEHHS MPYKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00BEMA
NOTpY>KEHHOM YacTH TeJla U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
TUTaBaHUsS TeJ, YCJIOBUM paBHOBECHSl pbluara U OJOKOB), y4acTBOBAaTh B



TUIAHUPOBAHWM yYeOHOIO HWCCJIEeNOBaHUs, CcoOMpaTh YCTaHOBKY U
BBITIOJTHATh M3MEPEHUsI, CIEIysl MPEeIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJYYCHHON 3aBHUCHMOCTH (DM3MUYECKUX BEIMYUH B BHUJIC
MPE/UIOKCHHBIX TaOMUI] ¥ TpapuKOB, JeNaTh BBIBOABI MO Pe3ylibTaTaM
MCCIICJIOBAHHS,

MPOBOJIUTh KOCBCHHBIC H3MEPEeHHS (HU3MUECKUX BEIWYMH (IUIOTHOCTH
BEIIECTBA )KUIKOCTH M TBEPIOTO TEa, CHJIAa TPSHUS CKOJIbKCHISI, TaBIICHUE
BO3/1yXa, BBITAIKUBAIOIAS CHWJIA, JICHCTBYIOIIAs HAa TMOTPYXKEHHOE B
KHUIKOCTh  TeNO, KOd(Q(PHUIMEHT TMOJNe3HOTO  JEWCTBUS  MPOCTHIX
MEXaHU3MOB), CJEIyS TPEIOKCHHON WHCTPYKIIMU: TPH BBITOJHEHUN
MU3MEPEeHH COOMpPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIYHCIATH
3HAaYeHNE UCKOMOU BEITMYMHBL;

COOJTFO/IaTh MTPaBWIIa TEXHUKHU O€30MaCHOCTH MPpH paboTe ¢ T1abopaTopHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JICHCTBUSI MPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BECBI, TEPMOMETp, JHHAMOMETP, COOOIIAONINECS COCYIbI, OapoMeTp,
phIYar, IOJBMKHBINA U HETIOABW)KHBIN OJIOK, HAKIIOHHASI TUTOCKOCTB;
XapaKTepH30BaTh MPHUHIMIBI JEUCTBUS HW3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOpOH Ha WX omucaHus (B TOM 4YHCIIE:
TOJIIMITHAKHA, YCTPOWCTBO BOJOINPOBOJA, THIPABIMYSCKUN TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBON HACOC, APEOMETP), HCIIOJIb3Ys 3HAHUS
0 CBOMCTBaX (PM3MUECKUX SIBJICHUN U HEOOXOAMMBIE (U3HUIECKUE 3aKOHBI 1
3aKOHOMEPHOCTH,

NPUBOANTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpPHMEpax)
MPaKTUYECKOTO HCTOIB30BaHUS (DM3MUECKUX 3HAHWUU B IOBCEIHEBHOU
XKU3HM 11 obecriedeHus: 0€30MacHOCTH TPy 0OpallieHuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOHUCTBAMU, COXPAHECHHSI 3I0POBbS M COOIIO/ICHUSI HOPM
HKOJIOTUYECKOTO TTOBEICHHS B OKPYIKAIOIIEH cpee;

OCYIIIECTBJIATH OTOOp HWCTOYHWKOB wuH(popmammu B HHTepHETE B
COOTBETCTBHH C 3aJIaHHBIM TIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEFOIIIUXCS
3HaHUH © TyTéM CpaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIACIATH
MHPOPMAINIO, KOTOpas SIBJISIETCS MPOTHUBOPCUYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

MCTIOJIH30BaTh MIPH BBHITIOJTHEHUH YUEOHBIX 3a/IaHUH HAyYIHO--TIOMYJSIPHYIO
aUTepaTypy GU3HUECKOTO COACPKAHUS, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetm MHTepHeT, BIaaeTh NpuéMaMd KOHCIIEKTHPOBAaHHUS TEKCTa,
npeobpa3zoBaHUs HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHKOB MHPOpMAIUU (HU3UUECKOTO COMEPIKaHUS, B TOM



quCIIe MyOIMYHO JeaTh KpaTKHe COOOIIEHHS O pe3ysibTaTax MPOEKTOB WU
y4eOHBIX HCCJEIOBAHUN, TIPH 3TOM I'PAMOTHO MCTOJB30BATh HM3yUYCHHBIN
NOHATUWHBIA ammapat Kypca (HU3UKH, COMPOBOXKAATh BBICTYIUICHUE
IIPE3CHTalUEH;

e TPU BBIMOJHEHUH Y4YEOHBIX IIPOCKTOB U HCCIECIOBAHUIN pacrpeacisiTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBHHU C IOCTABJICHHBIMH 3aJadyaMu,
CIICIUTh 3a BBINIOJIHECHHEM IJJaHa JSHCTBHUH, aJeKBaTHO OIICHHUBATH
COOCTBEHHBIH  BKJaJA B  JACATEIBHOCTb  TPYINIbI,  BBICTpPAUBATh
KOMMYHUKATUBHOE B3aMMOJEHUCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIIUX.

K xonmy o0yuenust B 8 kiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMMUXCS YMECHUM:

e HCIIOJB30BaTh MOHATHS: Macca M pa3Mephbl MOJIEKYJI, TETUIOBOE JBH)KEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTATIINUECKUE U
aMmopdHbIe Tela, HACBHIIICHHBIH KM HEHACBHIIICHHBIM Tap, BIAXHOCTh
BO3/yXa, TeMIleparypa, BHYTPEHHSI DHEPTUs, TEIJIOBOM JBUTaTelb,
AJIEMEHTAPHBIN AIEKTPUYECKUIN 3apsijl, SJIEKTPUUYECKOE MOJie, MPOBOAHUKHU
U TURJICKTPUKH, TTOCTOSIHHBIN 3JICKTPUUECKHUI TOK, MarHUTHOE TOJIE;

e pa3nMyaTh SIBJICHUA (TEIJIOBOE paCIIUPEHHUE U CXKaTue, Terulonepesaya,
TEIUIOBOE PaBHOBECHE, CMayMBaHWE, KANWJUIAPHBIC SIBICHUS, UCIIApECHUE,
KOHJIGHCAIIMs, IUIABJICHHE, KpHUCcTayuu3anus (OTBEepACEBaHKE), KUTICHUE,
Temionepeaaya (TeTIONIPOBOHOCTD, KOHBEKIIHS, W3JTy4YEHHE),
AJIEKTpU3alUs TeJl, B3aUMOJICHCTBUE 3apsiiOB, ACHUCTBUS BJIEKTPUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCHCTBUE MArHUTOB, JCHCTBUE
MAarHuTHOTO TIOJIsI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKITUS)
0 ONHMCAaHUID MX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PHU3UUECKOE SIBJICHHE;

e pAacCMoO3HABaTh MPOSBICHUE M3YYCHHBIX (PU3UYECKUX SBJICHUH B
OKpYXKarollleM MHpe, B TOM 4YHcCie (U3UYECKHE SIBICHHS B TPHUPOJE:
MOBEPXHOCTHOE HATSPKEHUME W KaNWUISIPHBIE SBICHUS B TPHUPOJE,
KpUCTaUIbl B mpupoje, uzinydeHue CoJiHIa, 3amep3aHue BOJIOEMOB,
MOpCcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiIH, Ipeid MoTFCOB, pOJIh MATHUTHOTO TIOJIS JJTsI *KU3HH Ha 3eMIle,
NOJIIPHOE CHUSHHUE, IPU HSTOM IMEPEBOJUTH MNPAKTUYECKYH 3a7ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKH) (U3UYECKUX
SIBJICHUM;

e OIKMCHIBATH W3yUYEHHBIC CBOMCTBA TeNl U (PU3MUECKHUE SBICHUS, UCTIONB3YS
dbu3nYecKkre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSS YHEPTUsl, KOJTUIECTBO
TEIUIOTHI, yJelIbHAsg TEIJIOEMKOCTh BEIIECTBAa, YJEJIbHAs TEIJIoTa



IUTaBJICHUS, YJelbHas TeIyioTa NapooOpa3oBaHMs, yJeJdbHas TeIioTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOU
MAaIIIMHbI, OTHOCUTEIIbHAS BIAKHOCTh BO3/1yXa, JIEKTPUUECKUI 3apsij, Cuila
TOKa, DJIEKTPUYECKOE HAMNpsOKeHHWe, COMPOTHBJICHHE IMPOBOJIHHKA,
yIeIbHOE CONPOTHUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTh dJIEKTPUUECKOTO
TOKa), MpU OMNHCAHUM TPABWIBHO TPAKTOBaTh (U3MUECKHN CMBICTT
UCIIOJIb3YyEMbIX BETUYMH, 0003HAYEHUS U €IUHUIBI (PU3UUYECKUX BETUYHH,
HaxXoAUTh (OPMYJIBI, CBS3BIBAIONIME JTAHHYIO (DU3UYECKYIO BEIUYUHY C
IPYTMMH BEIIMYMHAMHU, CTPOUTH TpadUKU H3YyYEHHBIX 3aBUCUMOCTEM
(bU3HYEeCKUX BEJINYHUH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKON TeOopHH
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJiel (HAa KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH OMa i yJacTKa IeNH, 3aKOH
Jxoyns—JleH1a, 3aKOH COXpaHEHUsI SHEPTHUH, IIPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIMMCHIBATH €0 MaTEMAaTUYECKOE BhIPAKEHUE;
OOBSACHATH (PU3MUYECKHE TMPOIECChl M CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyaIluil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBS3U, CTPOUTH OOBsICHEHHE U3 1—2 JTOTHYecKuX
IIaroB ¢ Omopod Ha 1—2 HW3yYEeHHBIX CBOMCTBA (PU3MUYECKUX SBJICHHM,
(bU3HYEeCKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3anadyd B 2-3 JCHCTBUS, HCIONB3YS 3aKOHBI U
dbopmynbl, CBsi3bIBaIONIME (PU3MYECKHWE BEIUYMHBI: HAa OCHOBE aHAlM3a
YCIIOBUS 3a/laud 3alMChIBATh KPATKOE YCJIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX JUIsl peIIeHHus 3aJauyd, BBIOMpATh 3aKOHBI W (POpPMYIIHI,
HEOOXOMMBbIE g €€ pelieHus, MPOBOAUTh pacy€Thl W CPaBHUBATH
MOJIyYeHHOE 3HaueHne (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JaHHBIMH;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEUIUTh MpPH MOMOIIU
(bU3HYEeCKUX METOO0B, MCIOJIb3ysl OMHCAHUE HCCIEIOBAHUS, BBIICIAThH
poBepsieMOe TPENINOJIOKEHUE, OLIEHUBATh MPABUIBHOCTh TOPSAIKA
NIPOBEJICHUS UCCIEIOBAHMS, 1€TIaTh BHIBOJIBI;

OPOBOAUTH OMNBITBI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUN  WIH
(bu3HYeCcKUX CBOMCTB Tel (KaNmWUISIPHBIC SIBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHus TpU M3IYyYEHUHU OT LBETa H3Iydaromed (MOTJIONIaroIIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEeMIEPATYpPbl KUAKOCTH U
wiom@aan e€ TOBEPXHOCTH, OJEKTPU3AIMS Tel U B3aUMOJEHCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICMCTBHE TOCTOSHHBIX MAarHUTOB,
BU3YyaJM3alllisl MAarHUTHBIX TOJEH TOCTOSHHBIX MAarHuToOB, JEHCTBUSA



MarHUTHOTO TOJIsI Ha TPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHura,
CBOMCTBA dJEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBaATh
IpOBEpsieMbIE MPEANOI0KEHHsI, COOUPaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyAOBaHUs, OMUCHIBATH X0 OMBITA U (HOPMYITUPOBATH BHIBOIBI;
BBITIOJTHSTH MPSIMbIE U3MEPEHHUS TEMIIEPATYPhl, OTHOCUTEIHLHOM BIAKHOCTH
BO3JlyXa, CHUJIbl TOKa, HANPSDKEHUS C HCIOIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB M JATYUKOB (HU3MYECKUX BEIUYHMH, CPABHUBATH PE3YJIbTaThl
U3MEepeHui ¢ yu€ToM 3aJJaHHOM a0COTIOTHOM MOrPEIIHOCTH;

IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEJIMUYUHBI OT
Ipyrod ¢ UCHOJB30BaHUEM TMPSMBIX U3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJICHHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJAM TONEPEUHOTO
CEUEHHMsI U Y/ICIILHOTO COIPOTUBIICHUS BEUIECTBA MPOBOAHUKA, CUITBI TOKA,
UAYIIETO 4epe3 TMPOBOJHUK, OT HANpPsDKEHHs Ha  MPOBOJHUKE,
UCCJIEIOBAaHME TOCIEAOBATEIbHOIO M MapajUieIbHOr0  COEIMHEHHM
NPOBOJAHUKOB): TUIAHUPOBATh HCCJEIOBaHHE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIenys MNPeIoKeHHOMY IUIaHy, (UKCUPOBATH
PE3yNbTATHI OTYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIHII U TpaUKOB, 1eTIaTh
BBIBO/JIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

NPOBOAUTH KOCBEHHBbIE H3MepeHUs: (U3MYECKUX BENIMYMH (yIenbHas
TEIIOEMKOCTh ~ BEIIECTBA, CONPOTUBJICHHWE TPOBOAHHMKA, pabdoTa U
MOIIIHOCTh 3JEKTPUYECKOT0 TOKAa): TUIAHUPOBATh HM3MEPEHHs, COOUpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIENysl MPEIOKEHHON WHCTPYKIUHU, U
BBIUMCIISITh 3HAUEHHUE BEJIUYUHBI;

coOJII01aTh MTpaBUiIa TEXHUKU O€30MaCHOCTH MU paboTe ¢ J1abopaToOpHBIM
000pyOBaHHUEM;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOI Ha UX OMHUCAHUS (B TOM YHKCJIE: CUCTEMA
OTOIUICHHSI JOMOB, TUTPOMETP, NApOBasi TypOUHA, aMIIEpPMETP, BOJIBTMETD,
CUETUUK DIJIEKTPUYECKONW DSHEPIHH, DIIEKTPOOCBETHUTENbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPOIIPUOOPHI (mpuMepsl), AIEKTPUUECKHE
peIOXPaHUTENH, IIEKTPOMArHUT, JIEKTPOABUTATEIh TOCTOSHHOT'O TOKA),
UCIIOJNIb3Ys 3HAHUA O CBOMCTBax (DU3MYECKUX SBICHUN M HEOOXOAUMbBIC
¢bu3nUecKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTENIbHbIE
puOOPHI IO CXEMaM M CXeMAaTUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, ABUTATENIb BHYTPEHHETO CrOpaHMs,
ANEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbI JJIEKTPUUYECKUX LT C
MOCIIEIOBATENIbHBIM U TIapaJIICNIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS PJIEMEHTOB JIEKTPUUYECKUX TETIEH;



NPUBOANTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
MPaKTUYECKOTO HCTOIb30BaHUS (HM3MUECKUX 3HAHUU B IOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH TpU 0OpalleHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOHUCTBAMU, COXPAHECHHSI 3[I0POBbS U COOIIOICHUSI HOPM
AKOJIOTUYECKOTO TTOBEICHHS B OKPYIKAIOIIEH cpee;

OCYIIECTBIATh TOWUCK wHpOpMauu (GU3NISCKOTO COACPXKAHHS B
WHTepHeTe, HAa OCHOBE HWMEIONIUXCS 3HAHUW ©W TYTEM CpaBHEHUS
JOTIOJTHUTEIIPHBIX UCTOYHUKOB BBIJIEISITh MH(DOPMAIIHIO, KOTOPAs SIBISICTCS
MPOTHBOPEYHUBOM MIIM MOXKET OBITh HEIOCTOBEPHOM;

MCTIOJIh30BaTh MPH BHITIOJHEHUH YUEOHBIX 3a/IaHUH HAyYIHO--TIOMYJSIPHYIO
JauTepaTypy GU3HUECKOTO COACPKAHUS, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetm MHTepHeT, BlIaaeTh nNpuéMaMyd KOHCIIEKTHPOBAHHUS  TEKCTa,
npeobpa3zoBaHUs HHPOPMAIH U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o0o6mass wHOpMaNMIO M3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJIEpKaHUsl, B TOM YHCJIE ITYOJIMYHO MPEACTABIISATH PE3YIbTAThI POCKTHOU
WJIN WCCIIE0BATEIBCKON ACSITEIFHOCTH, TIPU STOM TPAaMOTHO HCIOJIE30BaTh
W3yYCHHBI TIOHATUHHBIA amnmapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUICHUE TIPEe3CHTAIINCH;

NpY BBHITIOJTHEHUH YYEOHBIX TPOEKTOB W UCCIENOBaHWN (U3HMUecKux
MPOIIECCOB pacIpeNesiTh O00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
TIOCTaBJICHHBIMU 3a7a4aMH, CIICTUTH 32 BBHITTOJIHEHUEM IUIaHA JEUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAll B
JESTeLHOCTD TPYIIIBI, BEICTPAaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
TPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHL

K xoniy oOyueHusi B 9 kiacce nmpeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CHCTeMa OTcuéTa, MaTepHalibHas TOYKa,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmanus
(ympyrasi, mjgacTuU4eckasi), TpPEHHE, IEHTPOCTPEMHTENIbHOE YCKOpEHHE,
HEBECOMOCTh M TEPETpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEO,
IIEHTP TSKECTU TBEPAOTrO Tella, paBHOBECHE, MEXaHMUYECKHE KoJeOaHus u
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIE BOIHBI, IIIKaIa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh W J1allbHO30PKOCTH,
CHEKTPBI UCITYCKAHMS U TOTJIONICHUs, anbda-, 0eTa- 1 raMMa-u3JIy4eHus,
M30TOIIbI, SiZICpPHAsI DHEPTeTHKA,;

pasznuyarh SIBICHHS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJIUHEHHOE IBUKEHUE, CBOOOTHOE
najieHue Tell, pAaBHOMEPHOE JBMKEHUE MO0 OKPY>KHOCTH, B3aMMOJEHCTBUE



TeJ, peakKTUBHOE JBW)XEHHUE, KojeOaTelbHOE JBIKCHHE (3aTyXarollue U
BBIHY)KJICHHBIC KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBI)KCHHE, OTpPaKCHUE
3ByKa, MPSIMOJIMHEWHOE paclpOCTpaHEHUE, OTPAKCHUE M MPEIOMIICHUE
CBETAa, MOJTHOE BHYTPEHHEE OTPaKCHHE CBETA, pa3jI0KeHHE OEJIoro cBeTa B
CIIGKTp UM CJIOKEHHE CIEeKTpaJbHbIX IIBETOB, JHCIEpPCHUS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTh, BOZHUKHOBEHHUE JIMHEHYATOTO CIEKTpa
U3JIYYEHHMS) 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SIBJICHHE;

pacrio3HaBaTh TPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXXaroleM MHupe (B TOM 4YHCIEe (PU3NUECKUE SBJICHHUS B TPUPOJE:
MPUJIUBBI U OTJUBBI, JBMKEHUE TTIaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE IKUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB JKMBOTHBIMH,
3eMJICTPSACEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 03XO, I[BETa Tel,
ONTHYECKUE SBJICHUS B TPHUPOJE, OMOJOTHYECKOE JCHCTBHE BUIUMOTO,
yIbTPadUOICTOBOTO W  PEHTTCHOBCKOTO M3JIyUYeHHM, €CTECTBEHHBIN
PaIMOaKTUBHBIN (HOH, KOCMHUYECKHE JIYUd, PaTUOAKTHBHOE H3JIyUeHUE
NPUPOJAHBIX MHUHEPAJIOB, JEHUCTBUE PAJUOAKTUBHBIX M3JIYYCHUM Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOJIUTHh IMPAKTUYECKYIO 3ajJady B
y4eOHYI0, BBIJICIATh CYIIIECTBEHHBIC CBOMCTBA (NMpU3HAKH) (U3UYECKUX
SIBJICHUM;

OMHCHIBATh U3YYCHHBIC CBOMCTBA TN M (PU3UYECKUE SBJICHUS, HUCIOJIb3YS
dbusnyeckre BENMYUHBI (CpPedHSE W MIHOBEHHas CKOPOCTh Tejla IMpHu
HEPAaBHOMEPHOM JIBMKEHUM, YCKOPEHHUE, IMEePEMELICHUE, MyTh, YIJIOBas
CKOpOCThb, CWJIa TPEHHMS, CWIa YIPYroCTH, CUjla TSHXKECTH, YCKOPEHHUE
CBOOOJIHOTO IIaJICHUSI, BEC TeJla, HWMITYJIbC TeJla, HWMITYJIbC CHJIbI,
MexaHuuyeckass paboTa M MOIIHOCTh, TOTCHIIMAJbHAsI DJHEPrus Tena,
MOJHATOrO HaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHI[MAJIbHAS DHEPTUS CXKATOM
NPY>KUHBI, KHHETHYECKAasi SHEPT U, MOJTHASI MEXaHUYECKas YHEPIusi, HEPUOJ
M YacToTa KoyieOaHW#, JJIMHA BOJIHBI, TPOMKOCTh 3BYyKa W BBICOTa TOHA,
CKOpOCTh CBE€Ta, IMOKa3aTelib MPEIOMJICHUS CpEAbl), IpPU OMNHCAHUU
PaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMbIX BEIWYHH,
0003HaYeHUsI W €IUHUIBI (PU3NUECKUX BEIMYHMH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIINE JTAHHYIO (DM3UUYECKYIO0 BEIMYMHY C JPYTHUMH BEJIMUYUHAMH,
CTPOUTH TpaUKu U3YUSHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITHMYHH;
XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKHE SIBICHUS W IPOIIECCHI,
UCIIOJNIb3Ysl 3aKOH COXPAHEHHUS JHEPruu, 3aKOH BCEMHUPHOIO TATOTCHUS,
NPUHLMI CYNEPHO3UIIMKA CHUJI, TMPUHIUI OTHOCUTEIBHOCTU ['anmwuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs UMIYJIbCa, 3aKOHBI OTPAXXCHUS U
MPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUSI 3aPsI0BOT0 U MaCCOBOT'O YHCE



NpU SACPHBIX PEAKIHAX, NMPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa W 3aIUCHIBATh €r0 MaTEMAaTHYECKOE BBIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl W CBOMCTBA Tel, B TOM YHUCJIEC U B
KOHTEKCTE CHUTYaIHid MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISABIIATH
NPUINHHO--CIICCTBEHHBIE CBS3H, CTPOUTH 00BICHEHUE U3 2—3 JIOTHYECKHUX
IIaroB C OMOpPOM Ha 2-3 HM3yYEHHBIX CBONCTBA (U3NYCCKUX SIBICHHHU,
(bU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pelaTth pacuéTHBIC 3aa9u (OMUPAIOIITNECs HA CUCTEMY U3 2—3 ypaBHEHHU),
UCTIONB3YsI 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DU3HMUECKUE BETMUUHBI: Ha
OCHOBE aHaJIM3a YCJIOBHS 3aJ]a4d 3aIMCHIBATh KPATKOE YCIIOBHE, BBISBISATH
HEJIOCTAOIINEe WM W30BITOYHBIE TaHHBIC, BEIOUPATh 3aKOHBI M (POPMYIIHI,
HEOOXOJMMBIE JUIsI PEIICHUs, TPOBOAWTH pacdéThl H  OICHUBATH
PEATMCTUYHOCTH IMOTYYCHHOTO 3HAYCHHSI PU3NICCKON BEITUYHHEI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEHIUTh MPU TTOMOIIH
(GU3NYECKUX METONIOB, WCIIONB3Yys ONHMCAHHWE HWCCICIOBAaHUS, BBIICIATH
NpOBEPSIEMOE  TPEATIOIOKEHUE, OICHWBATh TPAaBUIBHOCTh TIOPSAKA
NPOBEACHUS  WCCIEAOBaHWs, JeJaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOICHUI U OTIHITOB;

NPOBOJIUTH OMBITHl 10 HAOTIOACHUIO (DHU3UYECKHX SIBICHUN WA
(bu3MYECKUX CBOWCTB TeN (M3ydeHHE BTOpOro 3akoHa HproTOHA, 3akoHa
COXpaHEHHUs] DHEPrHH, 3aBHUCHMOCThH TepHojaa KojeOaHWH TpPYKHHHOTO
MasiTHKa OT MacChl Tpy3a W XKECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTATYIBI MAJIBIX KOJICOAHWH, TPSMOJIMHEHHOE PACIIPOCTPAHCHUE CBETA,
pa3ioXeHne OelIoro CBeTa B CIEKTP, M3YUYCHHE CBOWCTB M300paKCHHS B
TUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHsI TpeaMeTa B coOuparomien
JUH3E, HAOIOJEHNE CIUIONIHBIX W JIMHEHYAThIX CIEKTPOB H3ITYUCHHS ):
CaMOCTOSITETFHO ~ COOMpaTh yCTaHOBKY W3 HM30BITOYHOrO Habopa
000pyTOBaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POPMYITHUPOBATH
BBIBOJIBI;

MPOBOJIUTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX W3MEPEHUH, ONpeaeisis
CpeqHee 3HAa4YCHHE W3MepseMOl BenMuuHBI ((DOKYCHOE pacCTOsHUE
cobuparomieii JIMH3BI), O0OOCHOBBIBaTH BBIOOp cHoco0a HU3MEpPEeHUs
(M3MepuUTeNbHOrO Mprbdopa);

MPOBOJIUTh HWCCIIEIOBAaHUE 3aBHCUMOCTEH (U3NYECKUX BEIMYUH C
MCTIOJIh30BaHUEM IMPSAMBIX H3MEPEHUH (3aBUCUMOCTD ITYTH OT BPEMEHH TIpH
PaBHOYCKOPEHHOM JIBIDKEHWH ©O€3 HavadbHOW CKOPOCTH, TIeproja
KOJIeOAaHW MaTeMaTHYeCKOTO MasSTHHKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKEHUs CBETa OT yria MaJCeHUs W yIiia MPEJIOMIICHHS OT yIJia
MaJeHus): IUIAaHUPOBATh HCCIIEIOBAaHKUE, CaMOCTOSITEIFHO COOUpaTh



YCTaHOBKY, (PHKCHpOBaTH pe3yJNbTaThl IMOJYyYECHHOW 3aBUCHMOCTH
bu3NYECKUX BEIWYUH B BHUAE TaOMUI U TpadHKOB, NIejaTh BBIBOIBI 1O
pe3yabTaTaM HCCIIeI0BaHUS;

MPOBOJIUTh KOCBEHHBIE W3MEpPEHHS (PUINICCKUX BEIUYHH (CpemHss
CKOpPOCTh U YCKOPEHHE Tella TP paBHOYCKOPEHHOM JBW)KCHUH, YCKOPEHUE
CBOOOJHOTO TaJleHUs, JKECTKOCTh MPYXHUHBI, KOIDPUIMEHT TpeHUs
CKOJIbXKCHHS, MEXaHHuYeckas paboTa W MOIIHOCTh, 4YacTOTa M IEPHOT
KOJIeOAaHUI MaTeMaTHYeCKOTO M TMPYKHHHOTO MAasTHHUKOB, ONTHYECKAs
cia coOupammeld JUH3bI, pPaJdOaKTHUBHBIA (OH): IUIAHUPOBATH
U3MEPECHHS, COOHMpaTh OSKCICPUMEHTAILHYI0 YCTAaHOBKY H BBITIONHATH
MU3MEPECHHS, CIeAys MPEIJIOKECHHOW WHCTPYKIIUU, BBIUYUCIATH 3HAUCHUE
BEJIMYMHBI U aHATTM3UPOBATH TIOJTyUYEHHBIC PE3YNIBTATHI C YIETOM 3aJaHHON
MOTPENTHOCTH U3MEPEHHUIA;

COOJTFO/IaTh MTPaBWIIa TEXHUKHU O€30MaCHOCTH MPH paboTe ¢ T1abopaTopHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (QU3UIECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKAsI JIMH3a, TUTAaHeTapHasi MOJIEIb aTOMa, HyKJIOHHAs! MOJICITb
aTOMHOTO SIpa;

XapaKTepH30BaTh MPHUHIMIBI JEUCTBUS HW3YUYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOPOH Ha WX omucaHus (B TOM YHCIIE:
CIUIOMETP, NATYUKH TIOJOKEHUS, PACCTOSHHUS W YCKOPCHHWs, DPaKeTa,
OXOJIOT, OYKH, TMEepHCcKol, ¢oToanmapar, ONTHYECKHE CBETOBOIBI,
CTIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUSA O
CBOWMCTBaX (HU3WYECKHX SIBICHHA ¥ HEOOXomuMmble (U3NUYSCKUE
3aKOHOMEPHOCTH,

MCTIOJIh30BaTh CXEMBI U CXEMATHYHBIC PHUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOMCTB, H3MEPUTEITHHBIX IPUOOPOB U TEXHOJIOTHIECKHUX IPOILIECCOB MIPH
pelleHny  y4eOHO--TIPaKTHYEeCKUX 3a7a4, ONTHYECKHUE CXEMBl JJIA
MOCTpOEHUS N300paKeHHI B TIIOCKOM 3€pKajie U COOMparoIiei TuH3e;
NPUBOANTh  TpPUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
MPaKTUYECKOTO HCTOIB30BaHUS (M3MUECKUX 3HAHWUU B IOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH TIpU 0OpallieHUuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOHUCTBAMU, COXPAHECHHSI 3I0POBbS M COOITIO/ICHUSI HOPM
HKOJIOTUIECKOTO TTOBEICHHS B OKPYIKAIOIIEH Cpee;

OCYIIECTBIATh TOWUCK wHpOpMauu (GU3NISCKOTO COACPXKAHHS B
HHTepHEeTe, CaMOCTOSATEHHO (OPMYIIUPYS MMOMCKOBBIN 3aIpoc, HAXOIUTh
IYTH OTPEAeNICHUs] JOCTOBEPHOCTH TMOJIYYCHHON MH(OpPMAIIMH Ha OCHOBE
MUMETOIINXCS 3HAHUH U TOTIOJTHUTEIFHBIX HICTOYHUKOB;



UCIIOJIb30BaTh MPHU BBHIMOTHEHUHN YYEOHBIX 3aIaHUM HAYYHO--TIOMYJISIPHYIO
TUTEepaTypy GU3NIECKOT0 COJAEPKaHMs, CIIPABOYHBIE MATEPHAIIBI, PECYPChHI
cetu VHTepHer, BiaaeTb MNpUEMAMU KOHCIEKTHPOBAaHMS  TEKCTa,
npeobpazoBaHusi HHGOOPMAIIUU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3laBaTh COOCTBEHHBbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
UHGOpMAIIMK U3 HECKOJIBKUX HCTOYHHMKOB (PUINYECKOTO COJIEpKaHUs,
NyOIMYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOMN MU UCCIEA0BATENbCKOM
NEeSTENbHOCTH, TMPU OTOM TPaMOTHO  HCIOJIb30BaTh  M3YYCHHBIH
NOHSITUMHBIA ammapaT W3y4aeMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIIJICHUE TMpPE3CHTalMe ¢ Yy4€TOM OCOOEHHOCTEH ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoububie | IlpakTnyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAOLIEro MUpa

1.1 dusnka - HayKa 0 IPUPOIE 2 bubmorexa [IOK
. " PP https://m.edsoo.ru/7f416194
bubmmoreka [JOK
. D 2 1
- R https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1. E 7 2 1
3 CTECTBEHHOHAYUHBIH METOJ MO3HAHUS e ara 6194
Hroro no pazgeny 6

Pa3nea 2. [leppoHauyasbHble CBeleHHS 0 CTPOCHHHU BellecTBa

2.1 CrpoeHue BelecTBa 1 bubmorexa HOK
' p B https://m.edsoo.ru/7f416194
29 JIB>KEeHME U B3aUMOJICHCTBUE YaCTHI] ) | bubmmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2.3 Ar 2
PETATHBIC COCTORMILL BEMECTRa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHue u B3auMojieiicTBue TeJl
bubmuorexa [JOK
A M 3
3 CXATITICCKOT ABIDREHHE https://m.edsoo.ru/7f416194




bubmuorexa [JOK

. 4 1
3.2 MHepuus, macca, 1A0THOCTS https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. . 14 2
33 Cuna. Bugpt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPIBIMU 3 bubmmoreka [JOK
' TeJIaMHM, )KUJKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 5
Jlapierne KukoCTA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 Avoceproe JaaeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora u MomHoCTh. JHEprus
bubmuoreka [JOK
. 1
31 PaGota n mommocTs 3 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. 1
32 Hpocthie MeXaHH3MEI > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. 4 1
>3 Mexatiraeckas SHEpris https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PezepBHoOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68 12




8 KUIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoubublie | IlpakTHyeckue
NpPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TensioBble iBIeHUS
. bubmmoreka [JOK
1.1 CtpoeHnue u CBOIMCTBA BellleCTBa 7 hitps-//m.cdsoo.rw/ 74181 ce
bubmuorexa [JOK
. 21 1 3
1.2 Terosbie Mpoiecchl https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazjen 2. DiiekTpuyeckne 1 MATHUTHbIE SABJICHUS
21 DNeKTpUYEeCcKUe 3apsiibl. 3apsHKeHHbBIE Tena 7 | bubmmoreka [JOK
' U X B3aUMOJCHCTBHUE https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
. IT 7 i 2 1 5
2.2 OCTOSIHHBIN JIEKTPUYECKUI TOK 0 hitps-//m.cdsoo.ru/ 74181 ce
bubmuoreka [JOK
2. M 6 1 1.5
3 ATHHTHBIC ABIICHI https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
DICKTPOMATHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 10.5




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoubublie | IlpakTHyeckue
NpPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJieHUsI
11 MexaHn4eckoe JBMKEHHUE U CTIOCOOBI €T0 10 | bubmuoreka [JOK
' OIMMUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAIMOJIeHCTBIC Tei https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpACHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. MexaHuveckue KoJ1eOAHUA ¥ BOJIHbI
bubmuoreka [JOK
2.1 Mexanudeckue kojieba 7 2
XamHcert Hebam https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 MexaHnuveckue BO .3 8 1 3
XAHITICCIHC BOIHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazjen 3. DiiekKTpOMarHuTHoe 1oJie ¥ 3J1eKTPOMAarHUTHbIE BOJIHbI
31 DNeKTPOMarHuTHOE TOJIe U 6 ) bubmmoreka [JOK
' DIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pasgen 4. CBeToBbIe ABJCHUA




bubmuorexa [JOK

. 2
4.1 3aKOHBI PaCIPOCTPaHEHUsI CBETA 6 hitps://m. edsoo.ru/74 1 ada6
bubmuorexa [JOK
4.2 JIun3b!1 ¥ onTHUEcKKEe TPUOOPHI 6 3 https://m.odsoo.rw/7#4 1adat
bubmuorexa [JOK
. 1
4.3 Pasnoxxenne 6eoro cBeTa B CIIEKTP 3 https://m.odsoo.rw/7#4 1ada6
Hroro no pazneny 15
Paspnen 5. KBanToBbI€e siBJIeHHS
bubmuoreka [JOK
. 4 1
5.1 Hcnyckanue v moriomeHne CBeTa aTOMOM hitps-//m.cdsoo.ru/7f4 1 ada6
bubmuorexa [JOK
. 1
32 (CTpoeHIE aTOMHOTO /P 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. 1
5.3 SAnepHble peakuuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTte/ibHO-0000 a0 1M I MOYJIb
[ToBTOpenue u 00o0IIeHNE COAEPIKAHUS bu6mmoreka [JOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 25







IHOYPOYHOE IINTIAHUPOBAHHUE
7 KIIACC

IHOYPOYHOE IINIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®u3nKa — Hayka O IPUPOJIE.
SBnenus npupoabl

duznueckue ABIEHUI

du3nyeckue BEIUYUHBI U UX
U3MepeHue

VYpok-uccnenosanue "N3mepenue
TeMIepaTypbl IPU ITOMOIIH
KHUJIKOCTHOTO TEPMOMETpA U AATUHKA
TeMIeparypbl”

MGTOI[I)I Haquoro TIIO3HAHUJ.
Onucanue GU3NIECKUX SIBICHUH C
HOMOIIBIO MOJIETIEN

bubmuorexa [JOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "[Ipoepka
THITOTE3bI: JaTbHOCTH MOJIETA IIapHKa,
MYMEHHOI'O TOPU30HTAJIBHO, TEM
OombIIe, YeM OOJIBIIIE BRICOTA ITycKa"




Crtpoenue BemectBa. OMBITHI,

bubmuorexa [JOK
7 AOKASBIBAIOMME IMCKPETHOS https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIIECTBA
bubmuoreka [JOK
8 JlBmKenHe TaCTHIL BelliecTsa https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 HAOJIOJICHUIO TETUIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
1 BOJIbI. O000IIIEHNE IO pa3eTy bubmmoreka [JOK
«IIepBoHayvanbHbBIE CBEJICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEILIECTBAY
MexaHnueckoe JTBUKEHHUE.
12 PaBHOMEpPHOE M HEpAaBHOMEPHOE bromorexa LOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bubmuorexa [JOK
13 CropocTs. EAHHHULE! CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nytu u BpeMeHU ABUKECHUS bubmmorexa OK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubmmoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
[ImoTHOCTH BemiecTBa. Pacuer Macchl bubmuorexa [JOK
16
1 o0beMa Tena 1o ero TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopras pabota «Onpenenenue
MJIOTHOCTH TBEPJIOTO TEJIa»
13 Pemenne 3amad o reme "I1oTHOCTH bubmuorexa [JOK

BerecTna"

https://m.edsoo.ru/ff0al23¢c




Cuna xak XxapakTepucTHKa

19 B3auMoeiicTBus ten. Cuna
ynpyroctH. 3akoH I'yka
Jlaboparoprast pabota «3yueHue
20 3aBUCHUMOCTH PaCTsHKEHUS
(medopmarnm) MpyKUHBI OT
MIPUJIOKEHHON CUJIIBD»Y
21 [[IBnenue Tsarorenus. Cuiia TSHKECTH
CBsi3b MEX1Y CHIION TSXKECTU U
22 accoi te ayBec ena. Pemenue bromorexa LOK
M i Tena. Tena. Pemenu
R " https://m.edsoo.ru/ff0al778
3aja4 1o teme "Cuna TspKecT!
Cuna TspKecTH Ha IpyTHUX IUTaHeTax. bu6mmoreka [JOK
23
Pu3nYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bubmuoreka [JOK
24 Nsmepenne cun. Jlunamomer
p A P https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec Tena. HeBecomocth
https://m.edsoo.ru/ff0al778
CnosxeHue ABYX CUJI, HAIIpaBJICHHBIX
26 . o . P bubmuorexa [JOK
10 OJTHOM TPSIMOIA.
! . P https://m.edsoo.ru/ff0ala70
PaBHoielicTByrOIIAs CHIT
27 Pemrenue 3agau o reme
"PaBHogeiicTByrOMmAas cui"
Cuna tpenus u e€ Buzbl. TpeHue B bubmmoreka [JOK
28
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopnas pabdota «/3yueHue
paropraz p i bubmuoreka [JOK
29 3aBUCHUMOCTH CHJIbI TPEHUS

CKOJIBXXCHHA OT CUJIBI JaBJICHUSA U

https://m.edsoo.ru/ff0alcc8




XapaKTepa COIPHUKACAOIINXCS
ITOBEPXHOCTEW»

Pemenue 3anau Ha onpenesieHue

30 PaBHOJEHCTBYIOIIEH CUIIBI
Pemenue 3amau nmo remam: «Bec
31 tenay, «I'padpudeckoe n3o0paxeHne bubmmoreka [IOK
cuny, «Cunbly, «PaBHOAEHCTBYIOIAs https://m.edsoo.ru/ff0alde0
CHII»
KonTponsHas paboTa 1o temam:
«Mexannueckoe ABWKeHUE», «Macca,
32 IUIOTHOCThY, «Bec Temay,
«['paduueckoe n300paxeHne Cuim,
«CHbD»
1 Hasnenue. CiocoObl yMEHBIIIEHUS U bubmmoreka [JOK
YBEIIMUECHUSA JaBIICHUSA https://m.edsoo.ru/ff0a20a6
aBJICHHUE T'a3a. 3aBUCUMOCTh
34 Z[HaBJIGHI/ISI rasa ot o0néMma, bubmorexa HOK
https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua maBieHus TBEPALIMU
35 TGJII;MI/I, KUAKOCTSIMH U Ir)a3aM1/1. bubmorexa [IOK
https://m.edsoo.ru/ff0a25b0
3akoH [lackamns
36 JlaBneHue B )KUJKOCTH U Tase, bubmmoreka [JOK
BBI3BAHHOC JICHCTBUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau o reme «JlaBiaeHnue B bubmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
38 CooOrmmaromuecst COCyIbl bromorexa OK

https://m.edsoo.ru/ff0a2970




bubmuorexa [JOK

39 Tunpasimaieckuit npece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuaeBoit
YKHUJIKOCTHBIN HacoC
Atmocdepa 3emMian 1 TpUYHHbI €€ bubmmoreka [IOK
41
CYLIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
4 Bec Bo3myxa. AtmMocdeproe bubmmoreka [JOK
JTaBJICHUE https://m.edsoo.ru/ff0a2b5a
13 N3mepenune arMochepHOTO TaBICHHMS. bubmmoreka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 Pep bubmuorexa [JOK
JIABIICHIA OT BLICOTRI HAll YpOBHEM https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomerp-anepouns. ATmochepHoe bubmmoreka [IOK
JABJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau o teme "
AtmocdepHoe naBieHue"
€HCTBUE KUJIKOCTHU U Ta3a Ha
47 Jletictan g bubmuorexa [JOK
TOTPYMCHHOE B HUX TEJO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopras pabota «Onpenenenue
43 BBITAIKHMBAIOIIECH CHITBI, bubmuorexa [JOK
JEMCTBYIOLIEH HA TEJO, MOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUJIKOCTb)
Jlaboparoprast paboTa 1o Teme
49 «MccnenoBanme 3aBUCUMOCTH Beca bubmuoreka [JOK

Tena B BOJIE OT 00bEMA MOTPyKEHHOMN

B XXUJKOCTBh 4aCTH TECJ1a»

https://m.edsoo.ru/ff0a3514




50

IInaBanue Ten

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnast pabora
"KoncTpyupoBanue apeoMerpa win
KOHCTPYHPOBAHHUE JIOJKU U
omnpeneneHue e€ rpy30noabEMHOCTH"

52

Pemrenue 3angau no remam: «IlinaBanue
cyaoB. Bo3ayxonnaBanuey,
«/laBiieHHEe TBEPIBIX TEN, JKUAKOCTEH
U Ta30B»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

KonTtposnpsHas paboTa o teme
«/laBiieHnEe TBEPIBIX TEN, JKUAKOCTEH
U Ta30B»

54

Mexanuyeckasi pabota

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3{82

55

MoutHocTs. EAuHUIBI MOIIIHOCTHA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3{82

56

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM IIPH
noabéMe 1o JecTHuue"

57

IIpocTeie MexaHu3Mel. Peryar.
PaBHOBeCHE cuit Ha peruare

58

Poruaru B Texuuke, ObITY U IPUPO/IE.
Jlaboparopnas pabora
«HMccmenoBanue yclIOBUM paBHOBECUS
pbIyaray

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478¢e

59

Pemenne 3a1a4 1o reme «Y CIOBUS
paBHOBGCI/ISI pmqara»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6




60

KoaddurmenT nonezHoro aencTBus
Mmexanu3ma. Jlaboparopuas padora
«M3mepenue KIIJI HaknoHHOM
IIJIOCKOCTU»

0.5

61

Pemenne 3amay mo reme "PaboTa,
MomHocTh, KIT/"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanndeckas SHEpIusl.
Kunerndeckas u noreHuuanbHas
JHEPrus

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

3aKoH COXpaHEHUs MEXaHUYECKOU
SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 10 TEME
"DKCrepUMEHTAIbHOE OTpEIe/IEHUE
N3MEHEHHUS KHHETHUECKOU U
ITOTEHIMAJILHOW SHEPIUU IIPH
CKaTBIBAHHMH TeJIa 110 HAaKIIOHHOM
miockoctu"”

65

KonTtposneHas paboTa 1o teme
«PaboTa 1 MOIIHOCTE. DHEPTHUs»

66

PesepBHeIit ypok. PaboTa ¢ TekcTamu
o Teme "Mexanudeckoe ABuxkeHue"

bubmuoreka [JOK
https://m.edsoo.ru/ff0adee6

67

PesepBHeIit ypok. PaboTa ¢ TekcTamu
1o TeMe "JlaBneHue TBEPIBIX TEM,
KUAKOCTEN U ra3oB”

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

68

PesepBHeIit ypok. PaboTa ¢ TekcTamu
o reme "PaboTta. MOIIHOCT®b.
Oneprus"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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8 KVIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbusbie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETHYECKO I 1 bubmmoreka [JOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aToOMOB M MOJIEKYIT 1
Moaenu TBEPAOTO, KUAKOTO U
3 5 OC’ st ! Bu6mmoreka [IOK
razo00pa3HOro COCTOSHUMN
P https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBsicHEHHE CBOWCTB TBEPAOTO,
KUJKOTO B Ta3000pa3HOTO
4 COCTOSIHU BEIIECTBA Ha OCHOBE 1
ITOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU
5 Kpucranmnmaeckue u amopdHbie | bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMauvBaHue U KallUJUISIPHOCTb. 1 bubmmoreka [JOK
IToBEpXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
bubmuorexa [JOK
7 TennoBoe pacIMpeHue U cxxaTue 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpATYpPbI
8 CO CKOPOCTBIO TETUIOBOTO JBUKEHUS 1

HacCcTHIL




TCIIJIOTA CropaHusd

9 Buytpennss sHeprus. CriocoObt bu6mmoreka [JOK
VU3MEHEHUs BHYTPEHHEN DHEPTUH https://m.edsoo.ru/ff0a5c60

10 Buael renonepenaun bubmorexa LOK

https://m.edsoo.ru/ff0a6412
VYpox-konpepenuus "[Ipakruueckoe

1 HCII0JIb30BAHME TEIIJIOBLIX CBOWCTB bubmuorexa [JOK
BELIECTB U MAaTEPUAJIOB B LEIISIX https://m.edsoo.ru/ff0a65c0
sHEprocoepekeHus "

12 KommaecTBo TemnoTel. Y nenbHas bubmuorexa [JOK
TEIMJIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHUE TEIUIOBOTO OanaHca.

13 TennmooOMeH 1 TeroBoe bubmmorexa OK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
Jlaboparopnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa IIPU CMEUTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiuet BObI"

Pacuer xonndecTBa TEILIOTHI,

15 HEOOXO0IMMOTO JIJISl HAarpeBaHUs
TeJa U BBIACIIIEMOTO UM MpH
OXJIAXKICHUH
Pemrenue 3agad Ha pacyer
KOJIMYECTBA TEIJIOTHI,

16 HEO0OXO0IUMOTO JIJIsl HAarpeBaHUs buGnnorexa LIOK

https://m.edsoo.ru/ff0a6bb0
TeJa U BBIACIIIEMOTO UM MpH
OXJIAXKICHUH
17 DOHeprus TOIIMBA. Y ieibHas bu6mmoreka [JOK

https://m.edsoo.ru/ff0a7b5a




[InaBneHue u oTBEpACBaHUE

13 v bubmuorexa [JOK
KPHUCTAJUTMYECKUX TeJ. Y IebHas
p a https://m.edsoo.ru/ff0a71d2
TEILIOTA TUTABJICHHS
Pemienue 3aga4d Ha pacyer
19 P bubmuorexa [JOK
KOJINYECTBA TEILJIOTHI IIPH
p https://m.edsoo.ru/ff0a72fe
TJTABJICHUN U OTBEP/ICBAHUH
20 [TapooOpazoBaHue U KOHIEHCALHUSI. bu6mmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbHas TenaoTa
mapooOpa30BaHMs M KOHJICHCAIIHH.
71 3 P . poc eMIIeDA bubmuorexa [JOK
ABHCHMOCTH TEMIICPATYPhI
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(EPHOTO
JaBJICHUS
Bnaxuocts Boznyxa. JlabopaTopHas
” pabota "OmnpenencHre bubmmoreka [JOK
OTHOCHUTEIBbHOM BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3IYyXa"
73 Pemenue 3anau Ha onpenesieHue
BJIQYKHOCTH BO3]TyXa
[TpuHIHTIB pabOTHI TETIIIOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JIBurarens BHyTPEHHETO CTOpaHUs
KIIJI TenmoBOro aBUraTesis.
)5 T I[o . aTe sa a bubmuoreka [JOK
CIUIOBBIC JIBUTATEIH U UT
A N H https://m.edsoo.ru/ff0a7c¢7c
OKpYXarolel cpeibl
%6 3aKOH COXpaHEHUS U MpeBpallleHus

OHCPTHH B TCIIJIOBBIX ITPOLIECCAX




[ToaroroBka Kk KOHTPOJIBHOM paboTe
o TeMe "TeImoBrIe IBICHUS.

bubmuorexa [JOK

27 N3meHeHne arperaTHbIX COCTOSTHUN https://m.edsoo.ru/ff0ag83f2
BemecTa"
KonTtposnsHas paboTa 1o teme

28 "TeHJfOBI)Ie SIBJII)GHI/ISI. N3menenue bromorexa LOK

. " https://m.edsoo.ru/ff0a86ae

arperaTHbIX COCTOSIHUM BEIIECTBA

29 Dnektpuzaius Ten. JIBa pona
AJIEKTPUYECKHUX 3apSAI0B
Ypok-uccnenoBaHue

30 "OnexTpu3anus Tel UHAYKIUEN 1
IIPU COIPUKOCHOBEHUU"

31 B3anmoelicTBre 3apsKeHHBIX TEll. bubmmoreka [JOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTPUYECKOEe ToJIe.

1 HanpsikeHHOCTB 3J1€KTPHUUECKOTo bubmmoreka [JOK
noJist. [IpuHIun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJIEN
Hocurenu snexTpuueckux 3apsiios.

33 OnemeHTapHbIi 3apsaa. CTpoeHue
aToma

34 [IpoBOJHUKY U TUANEKTPUKU. 3aKOH bubmmoreka [JOK
COXpaHEHUs DIEKTPUYECKOIO 3apsaa https://m.edsoo.ru/ff0a8ef6
Pemrenue 3agau Ha mpuMeHeHne bubmmoreka [JOK

35 CBOWCTB 3JIEKTPHUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYCCKUN TOK, YCIOBHS €TI0

36 CyHIGCiBOBaHI/IH. I/ICquHHKH bromorexa LOK

QJICKTPHUYCCKOT'O TOKA

https://m.edsoo.ru/ff0a95a4




bubmuorexa [JOK

37 €MCTBHUS DIICKTPUUECCKOTO TOKa
a p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 ANEKTPUUECKOTO TOJISI Ha
IIPOBOJHUKY U IUAJIEKTPUKH"
DNEeKTPUYECKUM TOK B METaJJIaX, bubmmoreka [JOK
39
JKUJKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas 1enb U e
COCTaBHBIC YaCTH
Cuna Toka. JJabopaTopHast padora
41 "UsmepeHue u eI; JII/Ip OBaII;)He CHIIBI bubmorexa [IOK
" P PEryIp https://m.edsoo.ru/ff0a8bd6
TOKa
4 DNEeKTPUYECKOE HAIPSIKEHHUE. bubmmoreka [JOK
Boabsr™erp. https://m.edsoo.ru/ff0a9%¢14
ConpoTHBICHHE IIPOBOIHUKA.
43 V)leJII)LHoe COII OTI/I:I)BJIGHI/IG bubmorexa HOK
P https://m.edsoo.ru/ff0aa738
BEIIEeCTBA
3aBUCHMOCTh CUJIEI TOKA OT
44 HanpspkeHus. 3akodH Oma Juis bubmorexa [IOK
p ' https://m.edsoo.ru/ff0aad44a
y4acTKa 1enu
45 Pemenne 3amad mo reme "3akoH bubmuorexa [JOK
Owma a5 yyactka nenu" https://m.edsoo.ru/ff0aa738
46 [TocnenoBarenbHOE U TapaJlIEIbHOE
COEIMHEHUS TTPOBOTHUKOB
Pemenne 3amaa mo teme:
" bu6mmoreka [JOK
47 [TocnenoBaTenbHO M apaLIeIbHOE

COEJIMHEHUE NPOBOIHUKOB"

https://m.edsoo.ru/ff0aa04e




Jlaboparoprast padota "[IpoBepka
IIPaBUJIA CII0KEHUS HANIPSKEHUN
MIPU MIOCTIEIOBATEIHLHOM

48 COEIMHEHUH B €3UCTOPOB" buGnnorexa LIOK
. yxp PO, https://m.edsoo.ru/ff0aaa58
[IpoBepka npaBuiia st CUIIbI TOKa
MIPU NapaJIETFHOM COEIMHEHUN
pe3uctopos"
Pemnrenue 3aga4 Ha npuMEHEHHE
49 3akona Oma 11 astHquro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aadle
COEIMHEHUS TTPOBOTHUKOB
Pemnrenue 3aga4 Ha npuMEHEHHE
50 3akona Oma 11 a3J]i)HqH0ro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TTPOBOTHUKOB
Pabora u MomHoOCTH
51 JJ1e €CKOI'0 TOKa. 3aKOH bubmorexa LOK
JIEKTPUY o TOKa.
p https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGoparopuas padora
52 "Ono EHGHI;HI/IG pa6OTI>I Y MOII[HOCTH buGnnorexa LIOK
P P | https://m.edsoo.ru/ff0ab3e0
ANEKTPUUECKOTO TOKa
DNEeKTPpUYECKUE 1IeTTH 1
53 MOTPEOUTENN IIEKTPUIECKOI bu6mmoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHHUE
[ToaroroBka Kk KOHTPOJIBHOHN paboTe
o TeMe "DIIEKTPUUECKUE 3aPSIIbL.
P P bubmuorexa [JOK
54 3apspKeHHBIE Tela U UX

B3auMoaeiicTBud. I1ocTOSIHHBIN
AJIEKTPUYECKHI TOK"

https://m.edsoo.ru/ff0abd2c




KonTtposnpsHas padoTa 1o teme
"DreKTpUUeCKHe 3apsbl.

bubmuorexa [JOK
55 3apspKeHHBIE Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoeiicTBus. [locTosTHHBIN
ANEKTPUUECKUH TOK"
56 [TocTositHHBIE MArHUTHI, UX
B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "N3yuenue | bubmmoreka [JOK
MOJIeH MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe nojie. MaraursHoe rnousie
bubmuorexa [JOK
58 3eMJIn U €ro 3Ha4eHHE JUISl KU3ZHU
https://m.edsoo.ru/ff0acOba
Ha 3emie
OmnsiT Dpcrena. MarauTtHoe 1oie
bubmuoreka [JOK
59 ANEKTPUUECKOTO ToKa MarHuTHoe
https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
[IpuMeHeHue >1eKTpOMarHuToB B
60 texnuke. JlaboparopHas padora 0.5 bubmmoreka [JOK
"N3yueHue neicTBUS MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
I10JIsI Ha TIPOBOJIHUK C TOKOM"
DNEeKTPOABUTATENH MIOCTOSTHHOTO
ToKa. Mcnons3oBanue
ANEKTPOJBUTATENECH B TEXHUUECKUX
61 N AHCIIODTE bubmuorexa [JOK
CTPOMCTBAX U HA TPAHCIIOPTE.
yerp P P https://m.edsoo.ru/ff0ac86¢
Jlaboparopnas pabora
"KoHcTpynpoBaHue U U3ydeHHE
paboThI AEKTpOABUTATEIS"
OmnbiTel @apazes. 3akoH
62 AJIEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuio JIenna




63

OnekrporeHeparop. CrocoObl
MIOJTY4YEHUS MIEKTPUIECKOU
SHEpPruu. DIEKTPOCTAHIIUU Ha
B0O300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

64

[ToaroroBka Kk KOHTPOJIBHOHN paboTe
10 TeMe "DNEeKTpUYECKue 1
MAarHUTHBIE ABJIEHUS"

65

KonTtponpsHas paboTa 1o teme
"DJIeKTpUUECKHEe U MarHUTHBIE
siBIIeHUS"

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

66

PezepBHblii ypok. PaboTa ¢
TekcTaMu 1o teMme ""TermnoBbeie
SIBJIEHUS"

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

67

PezepBHblii ypok. PaboTa ¢
TekctaMu 1o TeMe "IlocTosiHHBIN
AJIEKTPUYECKHI TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblii ypok. PaboTa ¢
TEKCTaMH 10 TeMe "'MaruuTHeie
SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68
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9 KUIIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
o
Jlj;n Tema ypoka Bcero Konrposbubie | Hpakrireckue fdlj;:eﬂl/lﬂ :)Ig]()l:ll;(:;:;eenbﬂme
padoThbI padoThI pecypeaI

| MexaHnueckoe JIBUKEHHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEITLHOCTD 1 bubmuoreka [JOK
MEXAHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpSIMOIMHENHOE | bubmmoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE nipsIMOJIMHEHHOE

4 nerkeHue. CpeHsis U MTHOBEHHAs 1
CKOPOCTh

5 [IpsimosmHETHOE PaBHOYCKOPEHHOE 1 bu6mmoreka [JOK
JBUKECHHE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocCTbh MPSMOJIMHENHOTO

6 PAaBHOYCKOPEHHOTO JBMKEHUSI. 1
I'padux ckopoctu
Jlaboparopnast pabora

7 "Onpenenenne yCKOpEeHUs Telia mpu 1 | bubmmoreka [JOK
PaBHOYCKOPEHHOM JIBUXKEHUH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TIOCKOCTH"

2 CBoboanoe nagenue Ten. ONbITh !
lanunes

9 PaBHOMEpHOE ABHKEHKE TIO | bu6mmoreka [IOK

okpyxHocTu. Ilepron n yacrora

https://m.edsoo.ru/ff0ael 76




oOpamienus. JInneiHas u yriaoBas

CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHHUE
1 Ilepsrlii 3akoH HetoToHa. BekTop bu6mmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroTona. bubmuorexa [JOK
12 B
PaBHofelicTByrOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpertuii 3akon HeroToHa. bubmuoreka [JOK
Cynepno3unust Cuit https://m.edsoo.ru/ff0ae982
14 Pemrenue 3agau Ha mpuMeHeHne bubmmoreka [JOK
3axk0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 C Saxon Ty bubmuorexa [JOK
Wia yHPYrocTH. JakoH 1 yka https://m.edsoo.ru/ff0aeca2
16 Pemtenue 3agau no reme «Crna
YOPYTOCTH
JlaGoparopuas padora
17 «O - I::EI/ISZ IzKGCTTKOCTH bubmmorexa OK
fipeaet https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bubmuorexa [JOK
18 Cra Tpenms https://m.edsoo.ru/ff0af738
19 Pemenne 3amau mo reme «Cuia bubmuoreka [JOK
TPEHUA» https://m.edsoo.ru/ff0afa26
JlaGoparopuas padora
20 "0 patopHa i (I)T(b Ta bubmmoreka [JOK
TpCICTICHAC KO3 \ HHHeH https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbXKEHUS
P "3
eIllIeHue 3a1a4 o TeMe "3aKOHEBI BuGmiorexa [IOK
21 Hrrorona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e




Cuna TSHKeCTH U 3aKOH BCECMUPHOTO

bubmmoreka [JOK
22 TATOTEHUS. Y CKOpEeHUe CBOOOIHOTO 1
https://m.edsoo.ru/ff0af044
NaJeHUs
VYpoxk-koHpepenuus "JIBukeHue Ten

23 BOKPYT T'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cuctema). ['amaktuku"

Pemenue 3agau no teme "Cuia Bu6 110K
nonroTexa

24 TSDKECTU U 3aKOH BCEMHPHOTO

" https://m.edsoo.ru/ft0af5{8
TATOTEHUS

’5 IlepBas kocMHUECKast CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKH.

%6 AOGcomoTHO TBEPIOE TEIO. bubmmoreka [JOK
PaBHOBecue TBEpHOrO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OCBIO BPAILICHUS

27 MowmeHT cunsl. LleHTp TsKECTH

)3 Pemenune 3agaq mo reme "MomeHT bubmuoreka [JOK
cuibl. LleHTp TsKecTn" https://m.edsoo.ru/ff0b02b4
IToaroToBka K KOHTPOJILHOM padboTe BuG 10K

nonuoTexa

29 1o TeMe "MexaHuueckoe ABHKEHHUE.

BaamoneiicTie Ten" https://m.edsoo.ru/ff0b0408
MMOJICHCTBHE Tl
KoHnTponsHas paboTta 1o Teme
30 "MexaHn4ecKoe IBUKEHUE Brbmorera LIOK
B N | ' https://m.edsoo.ru/ff0b06ec
3aUMO/JICIICTBHE TET
Nmmnynsc Tena. IMynsc CHITBL.
31 3aKoH COXpaHEHUs UMITYJIbCA. bubmmoreka [JOK

Ynpyroe u Heynpyroe
B3aUMOJICHCTBHE

https://m.edsoo.ru/ff0b07fa




Pemrenne 3aga4d o reme "3aKkoH

bubmuorexa [JOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢
1 VYpoxk-koupepenuus "PeaktnBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bubmuorexa [JOK
34 Mexanuyeckasi paboTa U MOITHOCTh hitps://m. edsoo.ru/fl0b0a84
35 PaboTa cuibl TSXKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTHU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnast pabora
36 «OrnpeneneHne padoThl CUIIbI TPEHUS
IIPY paBHOMEPHOM JIBUJKEHUU Tela
10 TOPU30HTAIBHON TIOBEPXHOCTH
37 CBs3b 5HEPTUH U PAOOTHI.
IToreHumanpHas dsHEprus
18 Kuneruueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKON DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMs SHEPTUHU B
MEXaHHUKe
40 Pemenue 3agau Ha Temy: "3akoH bubmmoreka [JOK
coxpaHeHus" https://m.edsoo.ru/ff0b12fe
Al KomnebaTenbHOE IBH)KCHHE B €T0 bubmuorexa [JOK
XapaKTepPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaroue KojaedaHus.
42 Bmzxym)llelimme KoJIeOaHUs. buGnnorexa LIOK
https://m.edsoo.ru/ff0b2010
Pesonanc
43 MareMaTHyeckuil ¥ Ipy>KUHHBII

MasATHUKHU




44

VYpok-uccnenopanue «3aBUCUMOCTD
nepro/ia KoJiebaHui OT KECTKOCTH
IIPY>XUHEL 1 MAcCHL Ipy3a»

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

45

IIpeBpanienue sHEprun Npu
MEXaHUYECKUX KOIeOaHUIX

46

Jlaboparoprast padota «I[IpoBepka
HE3aBHCUMOCTH NIepHOIa KoJeOaHni
rpy3a, NOABEIIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

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

47

Pemrenue 3amad no teme:
"Mexanundeckue Kojaeoanud"

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

48

Mexaunueckue BoJiHbl. CBOMCTBA
MexaHu4ecKux BOJH. [IpogonbHbie 1
MOTIEPEYHBIE BOJHBI

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

49

VYpox-koHpepenuus "MexaHHUECKHUE
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJTHBI"

50

3Byk. PacnipocTpanenue u
OTpa’keHHE 3ByKa

51

VYpoxk-uccnenosanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

53

Ypok-koH(pepeHus "YapTpa3Byk u
nHOPa3BYK B IPUPOJIE U TEXHHUKE"

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




[ToaroroBka Kk KOHTPOJIBLHOHN paboTe

bubmuorexa [JOK

54 110 TeMe "3aKOHBbI COXpaHEHMSL.
Mexanuveckue KojiebaHusi ¥ BOJTHBI" Bl sy, PRS0
KoHnTponsHas paboTta 1o Teme

55 "3aKOHBI COXPAHEHUS.
Mexanuveckue KojiebaHusi ¥ BOJTHBI"

56 DNeKTPOMarHUTHOE TOJIE. bubmmoreka [JOK
DNeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepenmus "[lkana

58 ANIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHuE 31EKTPOMATHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBSI3H"

VYpok-uccnenosanue "N3yuenne

59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C bubmorexa HOK
HOMOIIBIO MOGHITBHOTO TesedoHa” https://m.edsoo.ru/ff0b2c6c
Pemenue 3anau Ha onpenesieHue

60 YaCTOTHI U JUTMHBI
AJIEKTPOMAarHUTHON BOJIHBI
DneKTpoMarHuTHast IpUpoja CBETa.

61 Ckopocts cBeta. BomHOBBIE bubmorexa [IOK
CBONCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsamonuneninoe

62 pacnpocTpaHeHHe CBeTa. 3aTMEHUS bubmorexa HOK
Conmna u JTyHbI https://m.edsoo.ru/ff0b3658
3aKOH OTpaK€HUs CBETa. 3epKaa.

63 Pemenue 3a1ay Ha mpuMeHEHNE bubmorexa [TOK

3aKOHa OTPAXXCHUSA CBECTA

https://m.edsoo.ru/ff0b38c4




[Ipenomiienne cBeta. 3akoH

bubmuorexa [JOK

64 [IPEIIOMIICHHS CBETA https://m.edsoo.ru/ff0b3aea
[TostHOE BHYTpEHHEE OTpaKEHUE
6 cBeTta. Vcroap30BaHuE MOJTHOTO bubmuorexa [JOK
> BHYTPEHHETO OTPAXKECHUS B https://m.edsoo.ru/ff0b3c5c
OTITHYECKUX CBETOBOJAX
Jlaboparopnast pabora
"UccnenoBanue 3aBUCUMOCTH yIiia
66 IIPEIOMIIEHUS] CBETOBOTO Jy4a OT
yrja najieHusl Ha TpaHuIle "BO3TyX-
cTexno""
VYpox-koHpepeHuus
"Hcnonb30BaHKE MOJHOTO
67 BHYTPEHHETO OTPaKECHUS:
CBETOBO/IbI, OTITHKOBOJIOKOHHASI
CBsI3b"
bubmuorexa [JOK
68 JIunzel. OnTuueckast cuiia JTUH3bI hitps://m.edsoo.ru/fOb3f2c
. bubmmoreka [JOK
69 [TocTpoenne n3o0paxeHuil B TUH3AX https://m.cdsoo.ru/f0b4dda
Jlaboparopnas pabora
70 "Onpenenenne GoKycHOTO bubmmoreka [JOK
pacCTOSIHUSA U ONITHYECKOW CHJIBI https://m.edsoo.ru/ff0b4206
coOuparoriei TUH3bI"
71 Ypok-koHpepermus "OnTudeckue bubmmoreka [JOK
JTUH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
7 ['ma3 kak onruyeckas cucteMa. bubmuorexa [JOK

3penue

https://m.edsoo.ru/ff0b4684




Ypok-koHpepentus "JledexTo

73 "
3penus. Kak coxpaHuts 3peHue
Paznoxenne 6em0ro cBETa B CHEKTP.
OneiTel HetoToHa. Crioxxenue bubmuorexa [JOK
74
CIIEKTpaJIbHBIX IBETOB. J(nucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Pewmrenue 3amau o reme:
75 "IlocTpoenue u3o00pakeHui B bubmmorexa OK
p" P https://m.edsoo.ru/ff0cOe2a
JIMH3aX
VYpok-npaktukyMm "BonHoBbIE
76 CBOICTBa CBETa: JUCHEpCHs,
uHTephepeHIys u audpaxus"
77 OmnwiTel Pezepdopraa u mranerapHas bubmmoreka [JOK
MOJIelIb aTOMa https://m.edsoo.ru/ff0c12a8
73 ITocrynater bopa. Monens atoma
bopa
HcnyckaHue U MOTJIOLEHUE CBETa
79 aTOI\Z]OM KBanTsl. JIuneituateie bubmmorexa OK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPHI
20 VYpok-npaktukym "Habmonenue bubmmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTH U €€ BUIBI bubmmorexa OK
A a https://m.edsoo.ru/ff0c1672
%) Crtpoenue aToMHOTO sifpa. bubmmoreka [JOK
Hyxnonnas mozaeins https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE peBpaIeHNUS. bubmuoreka [JOK

M30TONEI

https://m.edsoo.ru/ff0clal4




Pemmenue 3a1a4 o remMe:

bubmuorexa [JOK

84 "PaguoakTUBHBIE TPEBPALLIEHUS " https://m.edsoo.ru/ff0c1b4a

85 [Tepuoa nonmypacnana
Ypok-koH(pepeHus

86 "lfannoaKqu)/IBime W3JIy4eHHUs B buGnnorexa LIOK

| https://m.edsoo.ru/ff0c2126
MpUpPO/JIe, METUIIMHE, TEXHUKE
SAnepHblie peakiuu. 3aKOHbI
87 COXII))aHeHESI 3apsJI0BOTO U bubmmorexa HOK
https://m.edsoo.ru/ff0c1c58
MaccoBOTO YHUCEN

28 DHeprusi CBSI31 aTOMHBIX SIZIEP. bubmmoreka [JOK
CBsi3b MacChl ¥ SHEPTUU https://m.edsoo.ru/ff0c1d7a
Pemrenue 3agau o reme "AnepHeie

89 peakuun"

90 Peakiuu cuHTe3a U neneHus saep. bubmmoreka [JOK
Wcrounnku sHeprum CosiHIA U 3BE3 ] https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "SAnepras

91 sHepreTuka. JlencrBus
PaIMOaKTUBHBIX U3TydEeHUN Ha
KUBbIE OPraHU3MbI"

[ToaroToBka K KOHTPOJILHOM padboTe

9 10 TeMe "DNEeKTPOMArHuTHOE IOJIE. bubmmoreka [JOK
DNEeKTPOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBrbie siBnenus"

KonTtposneHas paboTa 1o teme

93 "DJIeKTPOMarHUTHOE TIOJIE.

DNEeKTPOMarHUTHBIE BOJIHBI.
KBauroBrie saBienus"




[ToBTOpEenue, o6o0IICHNE.

bubmuorexa [JOK
94 JIabopaTtopHbIe pabOTEI 110 KypC
p pv P | ypey https://m.edsoo.ru/ff0c245a
"B3anMoeiCcTBIE TE
[ToBTopenue, 00001IeHNE. Perienne
95 P bubmuorexa [JOK
ACUETHBIX U KaUeCTBEHHBIX 3a1a4
P ' f[ https://m.edsoo.ru/ff0c2572
o Teme "TermoBbie mporecchbl
[ToBTOpenue, oboomeHne. Pemenne
96 pacueTHBIX U KaUECTBEHHBIX 3a/1a4 bu6mmoreka [JOK
no Teme "KII/] TennoBbIix https://m.edsoo.ru/ff0c2a22
nBuraresuei”
[ToBTopenue, 00001IeHME. Perienne
97 P . sana bubmuorexa [JOK
ACYETHBIX U KAYE€CTBEHHBIX q
p " g | https://m.edsoo.ru/ff0c2b30
o teme "KII/I anexkTpoycTaHOBOK
IToBTOpEenue, 0600IIIEHNE.
08 a6 P 60 o KVDC bubmuorexa [JOK
aboparopHble pabOTHI II
patop p | ypey https://m.edsoo.ru/ff0c2¢52
"CBeTOBbBIE SIBIICHUS
[ToBTopenue, 00006meHNe. PaboTa ¢
99 p " bubmuorexa [JOK
TEKCTAMH I10 TeMe "3aKOHBI
\ https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHHKE
IToBTOpenue, 0606menne. PadoTa ¢
100 P "Komel bubmuoreka [JOK
TexkcTaMH 1o TeMme "Konebauus u
https://m.edsoo.ru/ff0c2e82
BOJIHEI"
IToBTOpenue, 0606menne. PadoTa ¢
101 P ente "CEETOBLLE bubmuorexa [JOK
TEKCTAMH II0 TEM BETOBBI
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6o6meHne. Padora ¢
102 TekcTamu 1o Teme "KBaHToBas u

saaepHas pu3uka'




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

25







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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