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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO o0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJOXEHWWA M TpeOOBAaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yaétoM deaepanbHON paboyelt MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamMera «Dusukay.

Copmepxanue mporpaMmbl 1O (U3MKE HAmpaBiIeHO Ha (QOpPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYArONIMXCS W OpPTaHU3AlMI0 H3yUCHUS
(bU3MKKM Ha NEATebHOCTHOM ocHOBe. B mporpamme mno ¢usuke y4uThIBAIOTCA
BO3MOKHOCTH y4yeOHOro mpenMera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O00yUYeHHs], a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBaeT pacnpeereHrue yueOHOro Marepuanina
1o rogam o0ydeHus (10 Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOrO COAECPKAHUS U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAMYECKOU
MOMOIIH YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, TOCKOJIbKY (PU3MYECKUe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, W3yYaeMbIX XHUMHEH, Ouosorued, acrpoHomued u GU3HIECKOU
reorpaduei, BHOCHT BKJIAJ B CCTCCTBEHHOHAYyYHYIO KapTUHY  MHpa,
MPEeJOCTaBIsIeT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHUS HAyYHOTO METOja
MO3HAHUS, TO €CTh CI10c00a MONyYeHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 riaaBHBIX 3a7a4 (PU3NUECKOro 0O0pa3oBaHUSl B CTPYKType OOIIETo
oOpa3oBaHHsI COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00ydarouuxcs.

N3yuenne @usukun Ha 0a30BOM YpOBHE MpeIIojiaraeT OBJaJCHHE
CIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAay4YHO OOBSICHSTH SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;

e UHTEPOPETUPOBATH  JAaHHBIE U UCIOJb30BaTh  HAay4YHbIC
JI0Ka3aTeIbCTBA JIJISl [TOTYUYEHHUS BHIBOJIOB.

Henmn wusyueHuss (PU3NKK HAa YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHOro mnpeamera «®Dusnka» B
oOpa3oBarenbHbIX opranuzauusx Poccuiickoit ®enepauuu, peagu3yromux
OCHOBHBIE  0011€00pa3oBaTeNibHbIE MPOTPaMMbl, YTBEPKAEHHON peUICHHEM



Komnerun MunuctepcTBa npocsenienus Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).
eaun ndyyenus Gusnku:

MpUOOpETeHNE HWHTEpeca W CTPEMIICHHS OOydJaronuxcsi K HayYHOMY
M3YUYCHHIO TMPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIe TIO3HAHUSA ¥ (DOPMHUPOBAHHE
MCCJIEI0BATEIIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBIICHUSIM;
dbopMupoOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUA O POIU (U3WKU IS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEJCTABICHHH O  BO3MOXKHBIX  cdepax  Oymymiei
po(eCCUOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3MKOM, IOJTOTOBKA K
JaJIbHEHIIIeMy 0OYYCHHIO B ’TOM HAIPaBJICHUU.

JIOCTH)KEHHE 3TUX IieJied MporpaMMbl 1O (u3WKe Ha YpPOBHE OCHOBHOI'O
oOrrero o0pa3oBaHusi 00ECTIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

NpuoOpeTeHNe 3HAHUM O JAUCKPETHOM CTPOEHUU  BEIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHYCCKMX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpETeHNE YMEHUN OMHCHIBATH U OOBSCHATH (DM3UUECKUE SBICHHS C
MCITIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUs IPOCTEHIIMX pPaCcy€THBIX 3a7ad C
UCIIONB30BaHUEM (PU3UYECKHX MOJeNeld, TBOPUECKUX W TMPAKTHUKO-
OpPUEHTHUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOHBIEC SBJICHUS U BBITIOJIHATH OTMBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCIIOJIb30BaHUEM U3MEPUTEIHHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHMOPMAIE (PU3NUECKOTO COACpPIKAHUSA,
BKJIIOYast UHPOPMAIIHMIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHWE MH(POPMAIIH;

3HAKOMCTBO €O cepaMu poPecCUOHATBLHON AESTEIbHOCTH, CBA3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKEHUAX (PU3UYECKON HAYKH.

Ha usyuenune ¢usuku (6a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOI'O OOILIEro
oOpazoBanus orBoauTtcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HeZIeNI0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B Hezento).

[Ipennaraemsplii B mporpaMMe no (U3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YIUTENb JeIaeT BEIOOP POBEACHHUS



1abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIAWBUIYAIBHBIX OCOOCHHOCTEH
oOyJarommxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraéMbiX B pamKax
OCHOBHOTO TOCYJapCTBEHHOTO 9K3aMeHa M0 (U3HKE.



COILEPKXAHUE OBYUYEHUA
7 KITIACC

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

®uszuka — Hayka o mpupone. SBneHus npuponsl. PU3NYECKHE SBIICHHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenudyuHbl. 3Mepenue Qusnmueckux BenuuuH. PuznUecKue
npuoopsl. [lorpemHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €MHHUII.

Kak ¢usuka u JApyrue ecTeCTBEHHblE HAyKHM HW3Y4aroT MPUPO.Y.
EctecTBeHHOHayuyHBI METOJ| TO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCKUX SBJICHUI C TOMOILBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHn4yecknue, TEIUIOBBIE, OJJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE

SIBJICHHUSI.
2. duszunyeckue nNpuOOPHI U MpoLEaypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM H
1 (GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimet.

Omnpenenenne 1eHb! ASEHUS IKaJIbl U3MEPUTENBHOTO Ipudopa.
N3mepenue paccTosTHUMN.

W3mepenne 06bE€Ma KUIAKOCTH U TBEPAOTO TEIA.

Onpenenenue pa3zMepoB MaJIbIX TEI.

M3mepenne TteMmeparypbl IIPU MOMOLIM >KMIKOCTHOIO TEPMOMETpPA H
JaTYMKA TEMIEPATYPHI.

IIpoBenenne uccnenoBaHus IO MPOBEPKE T'MIOTE3BI: NAIBHOCTH IOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OOJIbllIe, YeM OOJIbllIe BhICOTA
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IycKa.

Paspneu 2. IlepBoHayanbHbIe CBEJACHUS O CTPOCHHH BelleCcTBA.

Crpoenue BemecTBa: aTOMbl W MOJEKYJdbl, HX pa3mepbl. OMbITHI,
JOKAa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrkeHnre dactul BemectBa. CBsI3b CKOPOCTH JIBMDKEHUSI 4YacTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmonelicTBue YacTuil
BEILIECTBA: IPUTSKECHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE Ta30B, XKUAKOCTEN M TBEPIBIX
(kpUCTaITUYEeCKUX) Tell. B3auMocCBsi3b MeXay CBOWCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenue 6poyHOBCKOTO ABUKECHHUSI.



2. Habmonenune nuddysun.
3. HaGmionenue  siBneHud,  OOBSACHAIOMIMXCA  MPUTSOHKEHUEM  WIH
OTTAJIKUBAHUEM YACTHUIL BEIIECTBA.

Jlabopamopnule padbomot u onvimol.

I. Ouenka pguameTpa aroMa METOJOM psSiAOB  (C  UCIHOJb30BaHUEM

dboTorpaduwuii).

2. OnbIThI O HAOJIOICHUIO TEIJIOBOT'O PACIIMPEHHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUIJI MOJIEKYJISIPHOT'O IPUTSKEHUS.

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

MexaHnueckoe JBH>KEHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JBUKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nytu u
BPEMEHU JBUKEHUS.

SBrneHue uHepHUMHU. 3aKOH HUHEpIUU. B3auMojelcTBHE Tesl KaK MNpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Tel. Macca kKak Mepa HWHEpPTHOCTU TeJa.
[InoTHOCTH BemecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B E€IMHHUIIC
00BbEMa BEIECTBA.

Cuila Kak XapakTepucTuKa B3aumojeicTBus Tei. Cuila ynpyrocTd M 3aKOH
I'yka. M3mMepenune cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TskecTd. CHJla TSDKECTH Ha Apyrux raHerax. Bec tena. Hesecomocts. Cnoxkenue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMou. PaBHOnelcTByromas cuin. Cuna TpeHUs.
TpeHune CKONIbXKEHUS U TPEHUE MOKOs. TpeHne B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro IBUKEHUS TeNa.

N3mepenne cKopoCTH NMPSMOJINHEUHOTO ABUKEHHUS.
HabGmronenue siBjeHUST HHEPIIUH.

Hab6nronenue n3MeHeHust CKOpOCTH MPU B3aUMOICUCTBUM TEll.
CpaBHEHHE MacC MO B3aMMOJIEVCTBHUIO TEI.

R e

. CrnoxeHnue Cui, HallpaBJICHHBIX IO OHOU MPSMOH.

JIa6opamopubte pabomul u onvimol.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKCHHS (IIapuKa B KUIKOCTH,
MOJIEIH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeaHEil CKOPOCTH CKOJBbXEHUs OpycKa WM IIapuKa 0
HAKJIOHHOM TUIOCKOCTH.

3. Omnpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCThH pacTsbKeHHs (Iedopmanun)
MIPY>KAHBI OT TIPHIIOKEHHOW CHITBI.

5. OmbIThI, TE€MOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUS OT

Beca Tella U XapaKTepa CONPUKACAIOIINXCS MTOBEPXHOCTEH.



Pa3znen 4. JlaBjieHue TBEPABIX TeJl, :KMIAKOCTE U ra3os.

Hasnenune. CriocoObl yMEHBIICHHS U yBEJIMUEHUA AaBieHus. [[aBneHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEéma, Temmneparypsl. llepenaya paBieHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH W razamu. 3akoH [lackams. [IneBmaTnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI XUJKOCTH OT TIyOuHBI. ['HMIpocTaTuyeckuil
napanokc. Coobmaromuecs cocyabl. [ uapaBinueckue MEXaHU3MBI.

AtMocdepa 3emun u armocepHoe aasieHue. [IpuuuHbl CylecTBOBaHMS
BO3aAylHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
naBiaeHUs. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 1151 M13MepeHus: aTMOC(HEPHOTO TaBJICHHUS.

JlericTBHE )KUAKOCTU U ra3a Ha MOrpyKEHHOE B HUX TeJI0. BrlTankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mapaBnuyeckuit mpecc.

[IposiBieHue nelcTBUS aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIOUIEH CHUJIBI OT 00BEMA MOTPYKEHHOM YacTH
TE€JIa ¥ IJIOTHOCTH KUJAKOCTH.

AN o o M

~

PaBeHCTBO BBITATKMBAIOIIENW CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

VYcioBue miaBaHus TE: MJIaBaHUE WJIM MOTPY)KEHHUE TEJI B 3aBUCHUMOCTHU

OT COOTHOIICHHS TNIOTHOCTEH TeJIa U KUIKOCTH.

Jlabopamophuie padbomot u onvimol.

1. HWccaenoBaHnue 3aBHCMMOCTH Beca Tejla B BOJIE OT 00BbEMA MOrpyKEHHOM B
JKHJIKOCTh YaCTH TeEJa.

2. OnpeneneHue  BBITAJKUBAIOIIECW  CHUJIbI, JCHUCTBYIOIIEH Ha  TeENo,

MOrPYKEHHOE B )KUIAKOCTb.

*

3. IlpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI, IEUCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MaccChl Teja.

4. OnpITel, JAEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHJIBI,
JNEUCTBYIONIE Ha TeJNO B JKUAKOCTH, OT O0bEMA NOTPYKEHHOH B
KUJIKOCTh YaCTH TeJa U OT IUIOTHOCTH JKUIKOCTH.

5. KoncTpynpoBaHnue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKU U
OIpEelICIIEHUE €€ TPYy30HOABEMHOCTH.

Pa3zgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBbI: pblYar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaBuno» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUMAIbHAsT DHEPTHUS.
IIpeBpaienre 0OTHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl NpOCTBIX MEXaHU3MOB.

Jlabopamophule padbomot u onvimol.

1. Ompenenenuie pabOTbHl CHIIBI TPEHUS MPH PABHOMEPHOM ABM)KCHUU Tela

10 TOPU3OHTAILHOW MOBEPXHOCTH.

2. HccnenoBaHue yCcaOBUK PAaBHOBECHS phlUara.
N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUS MEXAHUYECKOW SHEPIUH.

W

8 KVIACC

Pa3nesn 6. TenuioBble siBJIEHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOEHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPIOro, JKUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJIIPHO-KUHETUUYECKON TEOPUH.
CmaunBaHue U KalWUISIpHBIE sIBJICHUS. TemIoBoe pacuiupeHue U CKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOIO JIBHXKEHUS
yactull. Buytpenusas osHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEH SHEpruu:
Teronepeaaya 151 COBEPIIICHUE padoTHI. Bunaet TEIIONEepEeAaYn:
TEIUIONPOBOJAHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTH BeliecTBa. TemiooOMeH u
TEIJIOBOE paBHOBEcCHE. YpaBHEHHME TemioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJAENbHAs TEMJIOTa IUJIABJICHUS.
[TapooOpazoBanue u konaeHcauusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHUS OT aTrMochepHOTo
JABJICHUS.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0Ta CrOPaHusl.

[Tpuniuner pabotel TerioBbix napurareneit KIIJ TtemmoBoro mnBuratesns.
TeroBble IBUTATEN U 3aLATA OKPYKAIOILIECH CPE/Ibl.

3aKOH COXpPAHEHUS U MPEBPAILICHUS SHEPTUMU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.



Habmronenrne 6poyHOBCKOTO IBUKEHUS.

Hab6monenne nuddysun.

HaOmronenue siBeHnii cMauMBaHUs M KaMWIISPHBIX SIBJICHUH.
HaOnronenue TemioBoro pacmpeHus Tel.

W3MmeHeHne naBieHUs ra3a IpH M3MEHEHHH O00bEéMa M HarpeBaHUM HIIH
OXJIAKJICHHU.

[IpaBuiia u3MepeHus TemMIepaTyphl.

Bune! Tenmonepenayn.

OxnaxIeHue IPU COBEPIICHUN PaOOTEHI.

9. HarpeBaHue npu coBepiieHUH padOThl BHEITHUMH CHIJIAMHU.
10.CpaBHeHuE TETIOEMKOCTEN Pa3IMUYHbIX BEIIECTB.
11.Habmronenne KuneHus.

kb=

o =_A

12.HabmroieHre moCcTOSHCTBA TEMIIEPATYPhI TIPH TUIABJICHHUU.

13.Mojaenu TeIIOBBIX JIBUTATENICH.

Jlabopamopnuie padbomot u onvimut.

1. OnbIThl O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUSL.

2. OnpIThI MO BBIPALIMBAHUIO KPUCTAIIOB MIOBAPEHHOM COJIM UJTU caxapa.

3. OnbIThl N0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4. OnpeneneHue AaBlIEHUS BO3yXa B OAIIOHE HIIPUIIA.

5. OnbIThl, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh JABIECHHUSI BO3AyXa OT €ro
00BbEMa M HArPEeBAHUS WIIH OXJIAXKICHUS.

6. IlpoBepka rumnores3sl TMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJOMKA KUIAKOCTH
B TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

7. HaOmionenue wu3MeHEHUsT BHYTPEHHEHW DSHEpPrHMHM Tella B Pe3yJIbTare
TerJIonepeaur U padoThl BHEITHUX CHJL.

8. UccnenoBanue sBIeHUs] TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U
ropsiuei BOJBI.

9. Onpenenenne KOJIMYECTBA  TEIUIOTHI, IMOJYYEHHOrO BOJOM  Mpu
TEIJI000MEHE C HArPEThIM METATUYECKUM HUIUHAPOM.

10.Onpenenenune yneapbHONU TEINIOEMKOCTH BEILIECTBA.

11.HUccnenoBanne nporecca NCIapeHusl.

12.0npenenenne OTHOCUTENBHOM BIIAXKHOCTH BO3/TyXa.

13.0Onpenenenne y1eapHON TEIUIOTHI MIABICHUS JIbJA.

Pasznen 7. Diekrpuyeckue ¥ MATHUTHBIE SIBJICHUS.

OnekTpu3anus Tel. J[Ba poaa 3neKTpuuecKux 3apsiaoB. BzaumoneicTBue

3apsbKeHHBIX  Tesl. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJECHCTBHS
3apsHKEHHBIX TEJT OT BEJUYUHBI 3apPSAI0B U PACCTOSHUS MEXKIY TEIIAMH).



OnekTpuueckoe mosie. Hampsk€HHOCTh 2yIeKTpuueckoro mojs. Ilpuniun
CYHEPIO3UIINH ISKTPUIECKUX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DIEMEHTAPHBIA AJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W JOUDNEKTPUKU. 3aKOH  COXPAHEHMS
BJICKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIOBHUS CYLIECTBOBAHUS DJIECKTPUUECKOTO TOKA.
WNcTOoYyHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUS DSIIEKTPUYECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B XKHUJKOCTSIX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUYECKOE  HANpsKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ICIBHOE CONPOTUBJIEHUE BellecTBa. 3akoH Oma
s yyactka nenu. [locienoBaTenbHOE W MAapaJUICNIbHOE  COEIUHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJEKTpUYECKOTO TOKa. 3akoH Jhxoymns—Jlenna.
DIeKTpUUECKHE TIeTH U TOTPEeOUTENIN AIEKTPUUIECKOoM sHepruu B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTtossnHble  MarauThl.  B3auMojeilicTBHE  NMOCTOSHHBIX  MarHuTOB.
MaruauTtHoe 110JiIe. MarauTHoe nosie 3eMJId M €ro 3HaueHHe I )KU3HHM Ha 3eMiie.
OnbiT  Opcrena. MarHuTHOe TIoJ€  2JIEKTpUYecKoro Toka. IIpumeHeHue
3JIEKTPOMArHWTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUIATENb MOCTOSTHHOTO TOKa. lCMOnb30BaHUE 3JIEKTPOJABUTATENEH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SIBieHre dIeKTpOMarHuTHON MHAYKIuU. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. Crnoco0bl MOy YEHHUS ANEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

DJIeKTpHU3alus Te.

JIBa pojia SNEKTPUUYECKHUX 3apsiI0B U B3AMMOJEHCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO 1 JEHUCTBUE IIEKTPOCKOIIA.
DJeKTpocTaTudecKas MHAYKIIHS.

3aKOH COXpAaHEHUS JICKTPUUECKUX 3aPsI0B.
[IpoBOAHUKY U AUDIICKTPUKH.

MoenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIS.
M cTOYHUKH TTIOCTOSIHHOTO TOKA.

JIeCTBUA 3JIIEKTPUYECKOTO TOKA.

10.25eKTpruUecKnil TOK B )KUIKOCTH.

11.T"a30BBbli1 pa3ps.
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12.3MepeHue Cuiibl TOKa aMIIEpPMETPOM.
13.M3MepeHune 31eKTPUIECKOT0 HANPSIAKEHUST BOJIbTMETPOM.
14.PeocTaT u Mara3uH CONpPOTUBIICHUI.



15.B3auMopeiicTBrEe MOCTOSIHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH Pa3/ICICHUS MOJKOCOB MATHUTA.

17.MonenupoBaHre MarHUTHBIX MMOJIEH MOCTOSTHHBIX MAarHUTOB.

18.0mbIT Opcrena.

19.MarauTHoe noJie Toka. JJIEeKTPOMAarHur.

20./leiicTBE MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

21.2neKTpoaBHUraTesb MOCTOSHHOTO TOKA.

22.VccnenoBaHue sIBIEHUS 3JIEKTPOMAarHUTHONW WHIYKIUH.

23.0mnbiTe1 Dapanes.

24.3aBUCUMOCTbh HAIIPABJICHUS HMHAYKIUOHHOTO TOKa OT YCIOBHUU €ro
BO3HUKHOBEHHUHI.

25.25eKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamophule padbomot u onvimel.

1. OnbITel 1O HAOJMIOJAEHUIO JJIEKTPHU3AlMU TeNl MHAYKIHEH U TpH
COTNIPUKOCHOBEHUH.

2. HccnenoBanne MACUCTBHUS DJIEKTPUYECKOTO TMOJsS HA IPOBOJHUKU U
TUBJIEKTPUKHU.

3. COopka u mpoBepka padOThI JIEKTPUUECKOMN LIENH MOCTOSHHOTO TOKA.

4. VI3amepeHue u peryJiupoBaHUE CUIIbI TOKA.

5. H3MepeHue u peryampoBaHUE HAIIPSKECHUS.

6. HMccnenoBanue 3aBUCHMOCTU CWJIBI TOKA, MAYIIETO 4e€pe3 PE3UCTOpP, OT

COTNIPOTHUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

7. OIBITHI, JIEMOHCTPHUPYIOIITHE 3aBUCUMOCThH AIEKTPUUYECKOTO
CONPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUJIOIIAJM TOMNEePEYHOTO
CEUCHHMS U MaTepuala.

8. IlpoBepka mpaBmia CIOXKEHUS HAIMPSHKEHUM TMPU TOCJIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBuia sl CUJBI TOKAa MOpPH NapajieIbHOM COCIMHEHUU
PE3UCTOPOB.

10.Onpeaenenue padboOTHI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11.0npenenenne MOIIHOCTH AJEKTPUYECKOTO TOKa, BBIAEISAEMON Ha
pe3ucTope.

12.HUccnenoBanne 3aBUCMMOCTH CHJIbI TOKa, MAYIIETO 4epe3 JIaMIIO4Ky, OT
HaIpsDKEHUs Ha HEH.

13.0Onpenenenune KIIJ] HarpeBarens.

14.UccaenqoBanre MariuTHOTO B3aNMOJIEHCTBHUS IIOCTOSSHHBIX MAarHUTOB.

15.i3yyeHrne MarHuTHOTO TIOJ1 TMOCTOSIHHBIX ~MarHUTOB TMPU  HUX
00BbEIMHEHUH U Pa3/IeIICHUN.

16.VccnenoBanue nelcTBUS SJEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17.0n0bITBI, AEMOHCTPUPYIONIUE 3aBUCUMOCTb CHJIBI  B3aUMOJICUCTBUS
KAaTyIIKM C TOKOM W MarHuTa OT CHJIBl TOKa W HalpaBJCHUS TOKa B
KaTylIKe.

18.13yueHne nelcTBUS MATHUTHOTO TOJI HA IPOBOJIHUK C TOKOM.

19.KonctpyupoBanue u usyueHue paboThl SJIEKTPOIBUTATES.

20.N3mepenue KIIJ[ anmekTpoaBUTaTeIbHON YCTAHOBKH.

21.00BITBI  TI0 MCCIEIOBAHUIO SIBJICHHUS SJICKTPOMATHUTHOW WHIYKIUU:
UCCJIEIOBAHNE W3MEHEHMI 3HAYEHUS W HANPABICHUS HHIYKIIHOHHOTO
TOKA.

9 KVIACC

Pa3zpnes 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe JABMXKeHHE. MarepuanpHas Touka. Cucrema OTCUéTa.
OTHOCHUTENIBHOCTP MEXAaHHYECKOro JABWXKEHHUS. PaBHOMEpHOE MNpSAMOIMHENHOE
nBuxxeHne. HepaBHOMepHOE MpsMoJIMHETHOE ABMKEeHHE. CpeqHsas 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE npsiMoJiMHElHHOe JBHkeHue. (CBOOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepnon u ydacrora oOparieHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

IlepBsiii 3ak0H HptoToHa. Bropoi 3akoH Herotona. Tpertuit 3akon HeroToHa.
[IpuHIMI CynepIIO3ULIMM CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuia TPEHUSI CKOJIbKEHUS, CUJla
TPEHUS TIOKOSI, IPYTrue BUJIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHUE CBOOOIHOIO
nafgeHus. JlBwxenue ruraner Bokpyr Comnua. IlepBas kocmMuyeckas CKOpPOCTb.
HeBecomocTh U neperpysKu.

PaBHOBecue marepuanbHON TOUYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpaleHusi. MoOMeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenue umiynbca. IMImynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YNPYTOCTH,
TpeHus. CBsA3b dHEepruu U padbotsl. [loTeHIManbHas 3HEprus Tea, MOAHITOrO Hal
IMOBEPXHOCTHIO 3eMIH. [loTeHmanbHas sHeprust CxxaTou npykuHbl. Knunernueckas
sHeprus. TeopemMa 0 KMHETMYECKOW DHEPTHM. 3aKOH COXPAHEHUS MEXaHMYECKOH
DHEPIUH.

Hemoncmpayuu.

1. HabGmroneHne MexaHU4eCKOro JABM)KEHUS TEJla OTHOCUTENBHO Pa3HBIX Tell

OTCYETA.
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8.
9.

CpaBHeHuEe TyTed W TPAEKTOPUW ABUIKEHHSI OJHOTO M TOrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne cKopoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanne Npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGmronenue nBrkeHus Tea Mo OKpYKHOCTH.

Hab6nronenne MmexaHnuecKuX sIBIICHUM, TPOUCXOISIINUX B CUCTEME OTCUETA
«Temexkka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU
OTHOCUTENBHO KaOMHETA (PU3KKHU.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAacChl Tejla U JEHUCTBYIOUIEH HA HEro
CUJIBL.

HabGnronenue paBeHcTBa CHII IPU B3aUMOJIEUCTBUH TETI.

N3meHenue Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

10.ITepenaua ummnysbca Ipy B3aUMOACHCTBUH TEIL.

11.TIpeobpa3oBaHusi 3HEPTUU PHU B3aUMOJICHCTBUU TEN.

12.Coxpanenue uMITyJibca Mpy HEYNPYyTrOM B3aUMOJICUCTBUU.

13.CoxpaHeHue umiyJibca npu abCOIOTHO YIIPYTrOM B3aUMOJIEHCTBHH.
14.Habmroienre peakTUBHOTO JIBUYKEHUS.

15.CoxpaHeHue MEXaHUYECKOM SHEPTUH NPU CBOOOTHOM MaICHUH.
16.CoxpaHeHrne MEXaHUYECKOW SHEPTUM TIPU JIBUKECHUU TeJla MOJT IEUCTBUEM

IIPY>KUHBI.

Jlabopamophule padbomot u onvimel.

l.

*

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JalbHEUIIEro paBHOMEPHOTO
JIBIDKCHUS TIAPUKA WU TEIEHKKH.

Ornpenenenue CpeaHeil CKOPOCTU CKOJIbKEHHS OpyCKa WU JBUKEHUS
[IapuKa 1Mo HaKJIOHHOW ITIOCKOCTH.

Onpenenenue yCKOpPEHHsS Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUH 10
HAKJIOHHOM TUIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBM)KEHUM 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JIBIDKEHUHM O€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSITCS Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHHS OT CHIIbI
HOPMAJILHOTO JIABJICHHUS.

Omnpenenenue kodpduiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBMKCHUH Tela
110 TOPU30HTAIILHON TOBEPXHOCTH.



10.0Onpenenenrie  pabOThl CHJIBI yOPYrOCTH TpU TMOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBHIKHOTO U MOJBMYKHOTO OJIOKOB.

11.M3ydyeHue 3akoHa COXpPAHEHHS SHEPTUU.

Paznen 9. Mexannueckue Ko0Jie0aHUS U BOJIHBI.

KonebatenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOaHUIA: TIEPUO/,
4acToTa, aMIUIUTyJa. MareMaTU4ecKuil U NpyXKUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPrUU MPH KOJIeOATETHLHOM JIBUKEHUU.

3aryxaromue — koneOaHus.  BeiHyxzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJIHBI. (CBoiicTBa MeXaHMYeCKuX BOJH. IIpomonbHble U
nomnepevHble BOJIHBL. JlIMHA BOMHBI M CKOPOCTh €€ pacipOCTPaHEHHUS.
Mexanuyeckue BOJIHBL B TBEPJIOM TeEJIE€, CEUCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTBh 3Byka W BbicOTa TOHA. OTpaxenue 3Byka. MHppa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue konebaHuii TET MOA AEUCTBUEM CHJIBI TSKECTU U CHIIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BRIHYXIEHHBIX KOJI€OaHUM U pE30HAHCA.
PacnipocTpaneHue mpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTBHI.
AKyCTUYECKUI pe30HAHC.
Jlabopamopnuie pabomovt u onvimet.
1. Onpenenenue YacTOThl W TepuoAa KOJIEOAHUN MaTEeMaTHYECKOIo
MasiTHUKA.

2. OmpeneneHue 4aCTOThI U EPUOJA KOJICOAHUN Py KUHHOTO MasITHUKA.

3. UccnenoBanue 3aBUCUMOCTH NEpHO/Ia KOieOaHU MOABEIIEHHOTO K HUTH

rpy3a OT AJUHBI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEpUOIa KOJIeOaHUN NPy KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IlpoBepka He3aBUCUMOCTU TEepHOJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpysa.

6. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NEpuoaa  KoJjieOaHUid
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue ycKopeHus CBOOOIHOTO MajJIeHUsI.

Paszpges 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJEKTPOMATHUTHOE  TOJIE.  OJJNEKTpOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana »ieKTpOMarHuUTHBIX BOJH. lcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

AN



DJleKTpoMarHuTHas mpupoaa cBera. CkopocTh cBeTta. BoyiHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

1. CpoiicTBa 2IEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomot u onvimol.

1. W3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C IMOMOIIBIO MOOHJIBLHOIO

tenedoHa.

Pa3nen 11. CBeToBbI€ SIBJICHHUS.

JlyueBas  Momenb  cBera.  Mcrounuku — cBerta.  lIpsamonuHenHoe
pacrpocTtpaneHue ceera. 3atMenust Connina u Jlynsl. Otpaxenue ceera. Ilimockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomiieHusi cBera. llonHoe BHyTpeHHee
OTpakeHHE cBeTa. VIcrmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon nyueir B nuH3e. OmnTuueckass cucrtema (Qortoanmnapara,
MHUKpOCKONa M Teneckoma. ['J1a3 kak omnTuyeckas cucTema. biam3opykocTe u
NaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. OmnbiTel HbetoToHa. CroxkeHue
CIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMonMHEIHOE pacpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomiienue cBera.

Onrtryeckuii CBETOBO/I.

Xon tyuei B coOuparolei JInHse.

XOJ Iy4der B pacCEeUBAIOIIEH JIMH3E.

[Tomy4yenune n300pakeHui C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus doToanmapara, MUKpPOCKONA U TEJIECKOIIA.
10.Mopens riasa.
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11.Pa3noxxenue 6enoro cBeTa B CIEKTP.

12.TTonyuenue 6enoro cBeTa Mpu CIOXKEHUU CBETA PA3HBIX 1[BETOB.

Jlabopamopnuie padbomovt u onvimot.

1. UccnenoBanue 3aBUCHMOCTH yIJla OTPaXEHHUs CBETOBOIO Jiy4ya OT yrijia
najeHusl.

2. U3yueHue xapakTepUCTHK U300pakeHUs MPeIMETa B IUIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCUMOCTH yrjla MPEIOMIICHHS CBETOBOTO Jiy4a OT yIJia
MaJIeHUs] Ha TPAHULIE «BO3yX—CTEKIIO».



4. TlomyueHue H300paKCHUI C TTIOMOIIBIO COOMPAIOIICH JTUH3BI.

5. Omnpenenenne POKYCHOTO PacCTOSIHUS M ONTUYECKON CHIIBI cOOMparolen
JIUH3BI.

6. OmnbITHI O Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.

7. OmbITHI MO BOCTPHUSATHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUU Yepes3
I[BETOBBIE (PUIIBTPHI.

Paszpnes 12. KBanToBbBIC SIBJICHHS.

Omneitel Pe3epdopna u miuanerapHas Mozenb atoma. Mogens atoma bopa.
Hcnyckanue u normonieHune ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oera- u ramma-uziaydeHus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. Msorombsl.  PaamoakTtuBHbIE
npespamienus. [lepron nmonypacnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJ0BOrO W MAacCOBOTO YHCEI.
DOHeprus CBsI3M aTOMHBIX snep. CBs3b mMacchl M 3HEpruu. Peakuuwu cuHTE3a U
nenenus anep. Mcrounuku saeprun CosHIa U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTUBHBIX W3JIYUYEHUH HA JKHUBBIC
OpraHU3MBbl.

JHemoncmpayuu.

CrexTpbl U3Ty4YEeHUsI U MOTJIOIICHHUS.

CrHeKTpbl pa3IMyYHbIX Fa30B.

CnekTp Bogopo/a.

Hab6mnronenue TpekoB B kamepe Bunbcona.

PaboTta cuérunka HOHU3UPYIOIINX U3ITyUESHHI.

Peructpanus u3nydeHus NpupoIHbIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamophule pabomot u onvimel.

1. HaGmroneHue CrlomHbIX U TMHEHYAThIX CTIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBaHue TPEKOB: MU3MEPEHUE SHEPTUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusam).

3. H3mepeHue paioakTUBHOTO (OHA.

IToBTOPHTEIHLHO-00001IIAO U MOAYJIb.

[ToBTOpUTENHHO-0000IAIOINKA MOAYJIb IPEIHA3HAUYEH JIJISi CUCTEMATU3ALINU
u  0000IIeHUsT MPEIMETHOTO  COAEPKAHUST U OMbITa  JACSTEIbHOCTH,
NpUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (DU3MKH, a TaKkKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 ¢u3uke Ui oOydaroumxcs,
BBIOPABILIUX 3TOT y4E€OHBIN MpeaMerT.

[Ipu M3y4eHUn AAHHOTO MOJIYJIA PEaTU3yIOTCd U CHCTEMATH3UPYIOTCS BUIBI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTcs JTOCTHKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  PE3yJIbTaTOB  00y4eHUs, (popMUpyeTcs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHHE HAy4HBIX METOJOB HCCIEI0BAHUS

AR o



SBJICHUM TIPUPOABl M TEXHHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3UUECKUE
ABJICHUSI, TPUMEHSAS T[OJyYEHHbIE 3HAHWSA, pemarb 3aJayd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTEep JAHHOTO pas3jeiia peaau3yeTcs
32 CY4€T TOro, YTO OOydaromuecs BBITIOJHSIOT 3aJaHusi, B KOTOPBIX WM
npeaJiaraeTcs:
Ha OCHOBE IIOJIYUYCHHBIX 3HAHUM pacro3HaBaTh M HAY4YHO OOBSICHATH
(uzmyeckue SBICHUS B OKPYKAIOUIEH MPUPOJI€ U MOBCETHEBHON KU3HU;
MCITIOJIb30BaTh HAYYHBIE METOJIBI UCCIEOBAaHUS (PU3NUECKHUX SBJICHUHN, B TOM
YUCJIE IJI POBEPKU TUIOTE3 U MOIYUYEHHS TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4HbIE OCHOBBI HAM0OJIE€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPI'UHu.



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

Nzydenne (pu3NKu Ha ypOBHE OCHOBHOTO 0OOIIEro 0Opa3oBaHMs HAIIPABICHO

Ha JOCTI)KEHHUE JINYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.

B pesynbraTe uzydyeHus: pu3nkyd Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHus

y obydarorierocss OyayT chopMupoOBaHbI CIEAYIONINE JIMYHOCTHBIC PE3YIbTaThl B
JaCTH:

1) maTpuOTHYECKOT0 BOCIIMTAHMSA:

— IPOSBJIICHUE UHTEpeca K UCTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
(u3HUECKON HAYKU;

— [IEHHOCTHOE OTHOIIEHHUE K TOCTUKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXJICHHH OOIIECTBEHHO 3HAYMMBIX
U DTUYECKUX TNpoOJeM, CBA3AHHBIX C MPAKTUYECKUM TPUMEHEHHUEM
JNOCTHKEHUU (PU3UKH;

— OCO3HAaHHME BaXHOCTHU MOPAIbHO-3TUYECKUX MPHUHIMUIOB B JESITEIHLHOCTH
Y4EHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMUSI:

— BOCIIPUSITUE ICTETHUYECKUX KAdyeCTB (PU3NUECKOW HAyKW: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE UEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOIO0 HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI Pa3BUTHUSL TEXHOJOTUW, BaKHEHIIEH COCTaBIIAIONICH
KYJIBTYPBI;

— pa3BUTHE HAy4YHOW JIOOO3HATENBHOCTH, MHTEPECA K HCCIEIOBATEIbCKOM
NEeATEIbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBHOIO
0/1aronoJIy4us:

— OCO3HaHHME IIEHHOCTH O0e30MacHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuJl OE30MacHOr0 TMOBEJAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ 3JIEKTPUYECKHUM U TEIJIOBBIM OOOPYJOBAaHUEM B
JIOMAITHUX YCIIOBUSIX;

— chopmMupoBaHHOCTh HaBbIKa pediieKCHHM, MNpU3HAHUE CBOETO IIpaBa Ha
OIIKUOKY U TaKOTO e MpaBa y APYyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE ydYacTHE B PEIICHUWU NPaKTHUUECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAJIbHOW HAIpaBJICHHOCTH, TPEOYIOMHUX B TOM YHCIEe U (U3HYECKUX
3HaHUM;

e — HMHTEPEC K MPaKTUYECKOMY H3yUEeHHIO Npodeccuii, CBSI3aHHBIX C (PU3UKOMH;

e 7)I3K0OJOrH4e€CKOr0 BOCIIMTAHUA:

e — OpHUEHTAlMSl HAa MpPUMEHEHUE (PU3NYECKUX 3HAHUW ISl pElCHUs 3a7ad B
00JaCTH OKpY’KAIOIIeH Cpenbl, IUIAaHUPOBAHUS TIOCTYNIKOB U OICHKH HX
BO3MOKHBIX MTOCHEACTBUN JIJIs1 OKPYKAIOLIEH CPE/IbI;

e — OCO3HaHHE TJIOOAJTBLHOIO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MyTeu ux
peuieHus;

e 8) aganTanMuM K U3MEHAKIIMMCS YCJIOBHUSIM COLUAJBLHOW M NPHUPOIHOI
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBHINOJHEHUU HCCIEIOBAHUI U
POEKTOB (hM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX;

e — TIOBBIIIICHWE YPOBHS CBOCM KOMIIETCHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NESATENbHOCTD;

e — NOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM YHCIIe (POPMYIUPOBATH
UJIeU, IOHSTHUS, TUTIOTE3bI O (PU3UUYECKUX 0OBEKTAX U SABJICHUSX;

e — OCO3HaHME Je(HUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 001aCTH
bu3uKu;

e — IUIAHMUPOBAHUE CBOEr0 PA3BUTHA B MPUOOPETECHUU HOBBIX (PUIMUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPOJIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIMIOJIH30BAHUEM (DU3NUECKUX 3HAHUI;

e — OIICHKAa CBOUX JICUCTBUU C YUYETOM BIIMSHUS Ha OKPYXKAIOIIYIO Cpendy,
BO3MOXHBIX TJIOOAIBHBIX MTOCIIEACTBHI.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B pesynbrate ocBoeHHS mporpamMmbl 1o (pH3MKEe Ha YPOBHE OCHOBHOI'O
oO1mero o6pa3oBanus y o0ydaronierocsi OyayT copMUpOBaHBI MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIOUYAIONINE I03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC IEHCTBUS,
KOMMYHHUKATHBHBIC  yYHHMBEpCajbHbIC  y4eOHbIC  JICHCTBHUSA, PETyJISATHBHBIC
YHHUBEpCaIbHbIC yUeOHBIC JICHCTBHSI.

Ilo3naBaTeqbHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS



Bba3oBble Jjornueckue J1elicTBUA:

BBISIBIIAT M XapaKT€PU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB
(s1BEHUIN);

YCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KJIACCU(PUKALNUNA, OCHOBAHMS IS
000011IeHNS U CPAaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBaEMBbIX (PaKTax,
JaHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBJICHUSM;
BBISIBJISITH  TTPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YyUYEHUU (PUIUIECKUX
SBJICHUI U MPOLIECCOB, JI€NaTh BBHIBOJBI C UCIIOJIb30BAHUEM J€TyKTUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIJIBUTaTh TMIIOTE3bl O B3aUMOCBSI3AX
(hbU3UYECKUX BEJIMYUH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOU (pu3nyeckou
3aJaun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEILIEHUs, BbIOOp Hauboiee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHEB).

ba3oBbie uccienoBarebCKue JeiiCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUM MHCTPYMEHT MO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIIEHHOMY IJIaHY OIIBIT, HECIOXKHBIN
bu3MYeCKUl JKCIIEPUMEHT, HEOOJbIIOe HCCIeI0BaHNE (PU3UYECKOTO
SIBJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HUH(OpMaIHIO,
MOJIYYEHHYIO B XO/JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENHHO (POPMYIMPOBATH O0OOIIEHHS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBENEHHOTO HAOIOAEHUS, OTbITa, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajibHEIlIee pa3BUTHE  (PUBHUECKUX
MIPOIIECCOB, a TAKXKE BBIJBUTATh MPENOI0KEHUS 00 UX Pa3BUTHUU B HOBBIX
YCHOBUSIX U KOHTEKCTaXx.

PabGora ¢ undopmaunmeii:

IIPUMEHSTh Pa3JINYHbIE METOJbI, THCTPYMEHTBI U 3alPOCHI IIPU MTOUCKE U
orbope mHGOpPMAIMU WIM JAHHBIX C y4€TOM MPEIJIOKEHHON yuyeOHOU
¢buznueckoil 3a1auu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IUYHBIX BUAOB U OPM IIPEICTABIICHHUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMAJbHYIO (OpMYy MpeicTaBlICHUS
uHbOpMallMl M WUIOCTPUPOBATh pEIIaeMble 3a7aud HECIO0XHBIMU
CXeMaMmH, luarpaMmmMmaMu, HTHOU rpa@uKoi U MX KOMOUHALIUSIMHU.

KOMMyHHKaTI/IBHbIe YHuBEpPCaJIbHbIC yqeﬁnble }IQﬁCTBHﬂ:

B XO7le OOCYXJEHHUs y4eOHOro MaTepuasia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI TIO CYIIECTBY 00CYKIaeMOU TEMbI U



BBICKA3bIBaTh WJICH, HAIlCJICHHbIE HAa pEIICHUE 3aJadd M TMOJJep>KaHue
OJ1arokenaTeNbHOCTU OOIIEHNUS;

COIMOCTAaBIISATh CBOM CYXKICHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
auaiora, OOHapyKUBATh Pa3IN4HMe U CXOJICTBO TTO3UITUN;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPECTABIATh PE3YIbTAThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(3KCTIepUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOW M
WHIUBUIYyAIbHOW paboThl MpU PEIIEHUH KOHKPETHOW (U3MYECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JIESITEIIbHOCTH, OPTaHW30BBIBATh JCHCTBUS
mo e€¢ IOCTIKCHHIO: PACTPENeNsiTh POJIH, OOCYXAaTh MPOIECCHI U
pPE3yNbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pa0OTHI, IOCTUTAsi KAUECTBEHHOTO pe3yJjbTaTa 1o
CBOEMY HAIPAaBIECHUIO W KOOPAWHUPYS CBOM JEHCTBHS C JPYTUMH
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHEHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

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

CaMoopraHmauml:

BBISIBIISITh TPOOJIEMBI B JKU3HEHHBIX M yU4E€OHBIX CUTYaIHSIX, TPEOYIOIINX
ISt pereHus: GU3nuecKux 3HaHUM;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIUBUAYyaTbHOE, TPUHATHE PEIICHUS B TPYIIIE, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOATENLHO COCTABIISITH AITOPUTM PEllIeHUs (PU3MUECKON 3aauu WIIN
IUTaHa HMCCIEAOBAaHUSA C y4ETOM HMEIOLINXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIjIaraéMbie BAPUAHTHI PEIICHUN;
JieNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIBLHBIN NHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpejyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKCHHUS  (HEHOCTHIKEHHUSI) PE3yJIbTaTOB
JeSTEIHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh (B TOM YHUCJE B XOJI BBIMOJHEHUS
(U3UYECKOr0  HUCCIEOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
O0CTOSITENILCTB, W3MEHHUBIIMXCS CHUTYallWid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;



CTaBUTh ce0sl Ha MECTO JPYroro 4esJoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IIOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIroro;
MPU3HABATh CBOE MPABO HA OLIMOKY MPH PElIeHUH PU3NYECKUX 3a7a4 U1
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATDBI

K xonIry o0yuenus B 7 Kjacce rpeMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

WCIIOJIP30BaTh  TOHATHS:  (PU3WYECKHME W  XUMHYCCKHE  SIBJIICHHS,
HaOJIIOZICHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHHIIBI (U3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUS, PABHOAECUCTBYIOIIAS
cua, nedopmarus (ympyras, IJIaCTUYECKAs), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddys3us, TEIIOBOE IBMXEHUE YACTHUIl BEIIECTBA,
pPaBHOMEPHOE  JBW)KEHHE, HEpPaBHOMEPHOE  JIBDKCHHE,  WHEPIUS,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPABIX TEJI C 3AKPEIUIEHHOW OCBIO
BpallleHMs], Tepefadya JAaBJIeHUs TBEPIABIMU TEJNAMH, S>KUIKOCTAMU U
razamy, aTrMocepHOe JaBJ€HUE, IUIaBaHUEe TeJl, NPEBpPALLCHUS
MEXaHMYECKOI SHEpPruu) MO ONHUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKHX SIBJICHUH B
OKpYXalollleM MHpE, B TOM 4YHUCIE (PU3MUECKHE SIBICHUS B HPHUPOJE:
MPUMEpPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXKHBOU
MpUpOJIE, NCUCTBUE CWJIbI TPEHUS B IMPUPOAE M TEXHUKE, BIUSHUE
aTMOC(EpHOro JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHue pbiO, phluaru B
TeJIe YeJIOBEKa, MPU 3TOM MEPEBOJIUTh MPAKTUUECKYIO 3a7a4y B YUEOHYIO,
BBIJICIIATH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECKUX SBJICHHIA,
OINMKCHIBATh MU3yUCHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIB3YS
¢du3nyeckue BeNUYMHBI (Macca, 00bEM, IUIOTHOCTH BEILIECTBA, BpeM,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHUJIa YIIPYTOCTH, CUJIA TSKECTH, BEC
Tena, CWJIa TPEHUs, JAaBieHHe (TBEPAOro Tena, >KUIAKOCTH, Tasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYEeCKas paboTa, MOIIHOCTb, IIEYO CHJIBI,
MOMEHT CWIbl, KO3(G(UIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KUHETUYEeCKash W MOTEHIHAIbHAs YHEPTUsi), MPU ONHCAHUU TPABUIBLHO
TPaKkTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJB3YEeMBIX  BEIWYWH, UX
0003HAaYEHUs W €IUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOJIUTH (OPMYIIBI,



CBSI3BIBAIOIIUE JAHHYIO (DU3UUECKYIO0 BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH TpaUKK U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3HYECKUE SBJICHHUS W MPOLECCHI,
UCIIOJIB3YS TIpaBUjia CIOXKEHUs CUJ (BIIOJb OJHOUM mMpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBECHs phruara (0Jo0Ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPruy, NpU ITOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHa H
3aMKMCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UUECKUE SIBICHHUSA, POLIECCH] U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluid NPaKTHKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh NTPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX
ABJIEHUH, (PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3a7ayd B 1—2 JACUCTBUS, HUCIOJIb3Yys 3aKOHbI U
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHME BEITWYMHBI: Ha OCHOBE aHalu3a
YCIJIOBHS 3a/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3HUECKUE
BENTUYUHBI B (OPMYJBI M TPOBOJIUTH PACUEThl, HAXOJUTh CIPABOYHBIC
JTaHHbIe, HEOOXOAMMBIE JIJISl PEIICHUs 3a]]a4, OLIEHUBATh PEATUCTUIHOCTD
MOJTy4YeHHOU (PU3NUECKOI BETUUUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU [TOMOIIH
(bu3NYECKUX METOOB, B OIIMCAHUU UCCIIEI0BAaHUS BBIIEIATH MPOBEPSIEMOE
npeanosjoxkeHue  (TUoTesy),  pa3idyaTh M HHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaxXOJWTh OIIMOKA B XOJI€ OIbITa, JAeNaTh
BBIBOJIBI 10 €r0 Pe3yJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIOMEHUIO (PU3WYECKUX SBICHUN WU
bu3nUecKux CBOWCTB TEN: dbopmynpoBatTh MIPOBEPSIEMBbIEC
MPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMMCBIBATH XOJ1 ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSHUSI, BPEMEHHU, MacChl Tena,
o0béMa, CHUJIBI M TEMIEpaTyphl C HCHOJIb30BAHMEM aHAJIOTOBBIX U
nM(QpPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKa3aHUs TPUOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNU;

MPOBOANUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKOI BEIMUUHBI OT
IpYrod C HCIOJIb30BAHUEM TMPSMBIX H3MEPEHHM (3aBUCUMOCTH TYTH
PaBHOMEPHO JBIKYLIErocs Tela OT BPEMEHU [BMXKEHUS TeENa, CHIIbI
TPEHUS CKOJIBLKEHUS OT Beca Tella, KauecTBa 00paOOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAJH CONPUKOCHOBEHUS TEJl, CUIIBI
YOPYTOCTH OT YJUIMHEHHS MPY>KUHBI, BHITAIKUBAIOIIECH CUIIBI OT 00bEMa
MOTPYKEHHOW YACTHU TeJNA U OT IUIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH T€Jia, OT INIyOUHBI, HA KOTOPYIO MOTPYKEHO TeJI0, YCIOBUM
IUTaBaHMsI TeJl, YCJIOBUW paBHOBECHs pbluara M OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAHUM  Y4YEOHOrOo MCCIIEIOBAaHUSA, COOMpPAaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs, Clenys MNpPEIJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ysbTaThl TMOJTYYEHHOH 3aBHCHUMOCTH (DPM3MYECKUX BEIMYUMH B BHJE
NpE/UIOKEHHBIX Ta0bnull U TpauKoB, JAejaTh BBIBOABI IO pe3yJibTaTaM
UCCJIeI0BaHNUS;

NPOBOJANTH KOCBEHHBIE H3MEPEHHS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOrO Teja, CUjla TPEHHS] CKOJIbXEHMUS,
JaBJIIEHWE  BO3]yXa, BbITAJKMBAIOIIAs  CWJIa, JeHcTByrolmas Ha
NOTPYKEHHOE B KUIKOCTh TeNo, KOA(POUIMEHT MOJIE3HOro AeHCTBUS
MPOCTBIX MEXaHWU3MOB), CHEAys MNPEIJIOKEHHON WHCTPYKLMHU: TIpH
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUUCIISITh 3HAUEHUE UICKOMOM BEJIMYUHBL;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPUOOPOB M TEXHUYECKHUX YCTPONCTB:
BEChbl, TEPMOMETP, AMHAMOMETP, COOOIIAIOLIUECS COCYAbl, OapoMmeTp,
pBIYar, TOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh MPHUHIMIBI  JEHCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOl Ha UX OmucaHus (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABINYECKUN Ipecc,
MaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIOb3Ys 3HAHUS
O CBOMCTBaxX (PpU3MYECKHUX SBICHHM M HEOOXOIMMBbIE (DPU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUsS (U3MUECKUX 3HAHUN B TOBCEIHEBHOU
KU3HU JUIs1 o0ecrieyeHus: 0€30MacHOCTH MpH OOpallleHny ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMS 3J0POBbS M COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUSI B OKPYIKaIOLLEH Cpeie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(popmanuu B HHTepHere B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHNXCS
3HaHUH M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHHKOB BBIIEISATH
uH(pOpMaLMIO, KOTOpas SIBISIETCA NPOTHUBOPEUYMBOM WM MOXKET OBITh
HEIOCTOBEPHOMU;

UCITI0JIB30BaTh MPHU BBIIIOJIHEHUH YYEOHBIX 33JaHUI HAyYHO-MOMYJISIPHYIO
aUTepaTypy  (PU3MUECKOro  COAEpKaHMs, CIPaBOYHBIE MaTepHabl,
pecypcsl cetu VIHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;



co37aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHMS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAINKU (HU3UIECKOTO COAEPKAHUS, B TOM
yyciie MyOJIMYHO JieJaTh KpaTKUe COOOUIEHUS O pe3yjbTaTax MpPOEKTOB
WM  Y4yeOHBIX HCCIEIOBAaHUM, TPU HSTOM TPAMOTHO UCIOIb30BaTh
W3YYCHHBIM TIOHATUUHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MIPU BBITIOJTHEHUN YYEOHBIX IMPOEKTOB M MCCIEIOBAHUN pacrpeacssiTh
00SI3aHHOCTH B TPYIIIIE€ B COOTBETCTBUM C IOCTaBJICHHBIMU 3a/lauamy,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JIEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBHUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoH1y o0yuenus B 8 kiacce npeIMEeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSTHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAIIIMUECKUE U
aMmopdHble Tena, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAXKHOCTh
BO3/lyXa, TeMIIepaTypa, BHYTPEHHSS DJHEPrusi, TEIUIOBOM JBUTaTEllb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUIN 3apsijl, JIEKTPUUECKOE TOJIe, IPOBOJIHUKH
Y IUDJICKTPUKH, TTOCTOSHHBIN JEKTPUUYECKUN TOK, MATHUTHOE MOJIE;
pa3nuuath SBJICHUS (TEIJIOBOE PACIIMPEHHE M CXKaTue, TeIulonepenaua,
TEIJIOBOE€ PABHOBECHE, CMAYMBAaHUE, KAlWJUISIPHbBIC SIBJICHUSI, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauiM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Teronepeaaya (TeTUIONPOBOHOCT, KOHBEKIIHS, U3JIy4eHue),
AIEKTPU3ALUS TEJ, B3aUMOJICVCTBUE 3apANIOB, JECUCTBUS JJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICMCTBUE MAarHUTOB, JECHCTBHE
MarHUTHOTO TOJId HAa MPOBOJHUK C TOKOM, JICKTPOMAarHUTHAs UHAYKIIHS)
[0 ONHUCAHUI0 UX XAapPAKTePHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacIio3HaBaTh IMPOSBICHHE M3YYCHHBIX (DH3WYECKUX SBJICHUHA B
OKpY’)XKalollleM MHpE, B TOM YHCiIe (U3HMYECKHUE SBICHUS B IPUPOJIC:
MOBEPXHOCTHOE HATHKEHUE U KANWULSIPHBIE SBICHUS B TPHUPOJE,
KpUCTaJUIbl B mpupone, uznydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETra, dJICKTPUYSCKUE
SBJICHUS B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MOa0COB, pOidb MAarHUTHOTO TMOJS IS KU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (PHU3HUUIESCKHUX
SIBJICHUH;



OTKCHIBaTh U3yUEHHbIE CBOICTBA TeNl M (PU3NUYECKHUE SIBICHUSA, UCIIOIB3YS
bu3nUeckue BEIUUHMHBI (TEMIEpaTypa, BHYTPEHHSISI YJHEPTHUsl, KOJIUYECTBO
TEIJIOTHI, yJeJdbHas TEIJIOEMKOCTh BELIECTBA, yJAelbHasg TEIIoTa
IUIaBJICHUS, YJEJIbHAas TeIJIoTa NapooOpa3oBaHMs, YJeiabHas TEIJIoTa
CTOpaHUs TOIUIMBA, KOA()(PUIMEHT TMOJEe3HOro JCHCTBUS TEIJIOBOM
MAallliHbl, OTHOCUTEJbHASI BIAXHOCTh BO31yXa, JJICKTPUYECKHU 3apsl,
CHJIa TOKA, JJEKTPUUYECKOE HaIPSKEHUE, COMPOTHUBICHUE IPOBOJHUKA,
YVACIbHOE  CONpPOTUBIEHWE  BEIIECTBa, pabdoTa MU  MOLIHOCTH
ANEKTPUYECKOT0  TOKAa), TMpPHU ONHWCAHWH MPABWIBHO TPAKTOBATh
(bU3MYEeCKUl CMBICT MCHOJb3YEeMbIX BETUYHH, O003HAYEHUS U €IUHHIIBI
(GU3MYEeCKUX BEIWYMH, HAXOAUTHh (OPMYJIbl, CBS3bIBAIOIINE JIAHHYIO
(U3UYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH;

XapaKTepu3oBaTh CBOWCTBA Tel, (U3MUECKUE SBJICHHUS W TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU
CTPOEHUs BEIECTBA, NMPUHLMUII CYNEPHO3UIMU NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiaa, 3aKoH OMa /11 yJacTKa LEnu, 3aKOH
Jlxoyns—JleHua, 3akOH COXpaHEHHs DSHEPrud, IpPU ITOM J1aBaTh
CJIOBECHYIO0 (DOPMYJUPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYeCKOe
BBIPAKEHHUE;

OOBSICHATh (PU3NYECKUE IMPOIECCHl M CBOWCTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOrHYecKux
1aroB ¢ Omnopod Ha 1—2 M3y4YEeHHBIX CBOMCTBAa (PU3NYECKUX SIBJICHU,
bu3nyecKux 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJayd B 2—3 JACUCTBUS, HUCIOJIb3Yys 3aKOHbI U
dbopmyIibl, CBs3BIBAIONIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHalv3a
YCJIOBHS 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISIBISTH HEIOCTATOK
JaHHBIX JUIsI pEIIeHWs 3a7add, BbIOMpATh 3aKOHBI U (HOPMYIIBI,
HeoOXoauMble Uil €€ pelIeHHs, MPOBOAWTH pacy€Thl W CPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEMIUTh MpPHU [TOMOIIH
(bu3NYeCKUX METOJIOB, MCIIONb3Yys OMHCAHWE HCCIIECIOBAHMS, BBIIEIATH
MPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHMBAaTh MPABWIBHOCTh TMOPSIKA
MIPOBEICHUSI UCCIIEIOBAHUS, 1€TIaTh BHIBObL;

MPOBOJUTH OMNbBITHI IO HAOMIOJECHUIO (PU3NYECKUX SIBICHUU WU
(bu3nyecKux CBOUCTB TeJ (KaUUIAPHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/yXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHus TPU M3IYUYCHHH OT I[BETa H3JIydaromie (Tmorjolaromniei)



MOBEPXHOCTH, CKOPOCTh MCHApPEHUsI BOJbI OT TEMIEPATYpPbI KUIKOCTH U
wiomaan e€ TOBEPXHOCTH, OJJIEKTPH3alMs Tell W B3aUMOJACHCTBUE
DIIEKTPUYECKUX 3apsAoB, B3aWMOJACWCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3yalH3al[s MAarHUTHBIX TOJE€H TMOCTOSHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO MOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOWCTBA DJEKTPOJABHTaTessl TOCTOSHHOTO TOKa): (opMyInpoBaTh
poBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyIOBaHUs, OMUCHIBATH X0/ OTBITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEMIepaTypbl,  OTHOCHTEIbHOU
BIXXHOCTH BO3AyXa, CHUJIBl TOKAa, HAMNPSOHKEHUS C UCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (DU3MUECKHX BEIMYUH, CPAaBHUBATH
pe3yNbTaThl U3MEPEHU ¢ YIETOM 3aJaHHOIN a0COIIOTHOM MOTPEITHOCTH;
MPOBOANUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKOI BEIUMUMUHBI OT
ApYyroi ¢  HCIOJNB30BAaHMEM NPAMBIX HM3MEpeHH  (3aBUCUMOCTb
COTMPOTUBIICHUSI TPOBOJHWUKA OT €ro JUIMHBI, TUIOHIAAW MOMEPEYHOTO
CEUEHHS U YACTBHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYUIEr0 uepe3 MPOBOJHUK, OT HaNpsHKEHUs] Ha IMPOBOJHUKE,
UCCIIC/IOBAaHUE IIOCIENOBAaTEIbHOTO M MMapajUIeIbHOTO  COEAMHEHUH
MPOBOJHMUKOB): TUIAHWPOBATh WCCIICIOBAaHUE, COOUpPATh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUS, CIEIysl MPeNoKEHHOMY IIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJE TaOnull M TpadUKOB,
JeTaTh BBIBOJIBI IO PE3YJIbTaTaM HUCCIIEOBAHUS;

NPOBOJNTH KOCBEHHBIE W3MEpeHHs (PHU3NYEeCKHX BeMWYWH (yAenbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE TMPOBOJHMKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIaHUPOBATh W3MEPEHHs, COOUpAaTh
IKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys MPEIIOKEHHON MHCTPYKLUHU, U
BBIUMCIISATH 3HAUCHNE BEJIMUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
o0opyToBaHHEM;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS M3YYCHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOH Ha WX OmucaHus (B TOM YHCIE:
CHCTeMa OTOIUICHUS IOMOB, TUTPOMETp, MapoBas TypOWHa, aMIEpMETp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPruH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBI, HarpeBaTeNbHBIE AIIEKTPONPUOOPHI (IPUMEPHI), FITEKTPUUECKUE
MPEIOXPAHUTEIH, JIEKTPOMArHUT, SIEKTPOABUTATENh IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMUA O CBOMCTBAX (M3WYECKUX SIBJICHHM M HEOOXOIAMMBIC
¢buznyeckue 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMaTUYHBIM pUCYHKaM  (KHJIKOCTHBIN



TEPMOMETpP, TEPMOC, INCUXPOMETP, TMTPOMETP, ABUraTellb BHYTPEHHEIO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBbI AJIEKTPHUYECKUX
LENEN C MOCIEAOBATEIbHBIM U NApPaJUIEIbHBIM COCIMHEHUEM JJIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUU B IOBCEIHEBHOU
KU3HU JIs1 o0ecrieueHus: 0€30MacHOCTH P OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3J0POBbS M COOIIOACHUS
HOPM 3KOJIOTHUYECKOT0 IOBEJCHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HHPOpMALMK  (PUINYECKOTO COAECpKaHUSI B
HNutepHere, Ha OCHOBE HMEIOUIMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBLACNATH HH(DOpPMALUIO, KOTOpas
SBJISIETCS. IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHOI;
MCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 33JaHUIl HAyYHO-IOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOrO COJAEpKAHMS, CIPABOYHBIE MaTepHabl,
pecypcsl cety MHTEpHET, BiIafeTh NpUEMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAILIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NHCHMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
0o0006mass uHOpPMAIMIO M3 HECKOJBKUX HCTOYHUKOB (DU3UUECKOTO
COlEp)KaHUs, B TOM 4YHUCJIE€ MYOJIMYHO NPEICTABIATh PE3YIbTaThl
IIPOCKTHOW WJIM UCCIEAOBATEIbCKOW NEATEIBHOCTH, IPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YUYEHHbI TMOHATUHHBIA ammapar Kypca (U3UKH,
CONPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALNEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIAEAOBAHUN (PU3HUECKUX
MPOLIECCOB paclpeAesisiTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBHHU C
IIOCTaBJICHHBIMU 3aJla4aMU, CIEIUTH 3a BBINOJHEHUEM IlJIaHA JEHUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaThb COOCTBEHHBIM BKIAJ B
NEATEIBHOCTD IPYIIBI, BBICTPAMBATh KOMMYHHUKATUBHOE B3aMMOJIEUCTBHE,
MPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xonIry o0yueHus B 9 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh MOHATHUSA: CHCTEMa OTCuY€ra, MarepualbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIKCHUS, JAehopMarius
(ympyras, mjgacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHTENIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, IICKTPOMArHUTHBIC BOJHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NalbHO30PKOCTD,



CIEKTPHI UCITyCKAHUs M TOTJIONICHUs, abda, 0eTa- U raMMa-u3IIy4eHHs,
W30TOIIBI, SIIEPHAS DHEPTETHKA;

pasznuyaTh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUMHEHHOE JABUKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
T€J, PEaKTUBHOE JBIKEHHUE, KOoJieOaTeNbHOE NIBIDKEHHE (3aTyXarollue H
BBIHY’KJICHHBIE KOJIEOAHHUs), PE30HAHC, BOJHOBOE JIBHXKEHHE, OTPAKEHUE
3BYKa, NPSIMOJIMHEWHOE PacHpOCTPAaHEHUE, OTPAKEHUE U MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3IoKeHUE OEIoro CBeTa B
CHEKTp M CJIOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUS] CBETa,
€CTECTBEHHAasl PaJMOAKTUBHOCTb, BOSHUKHOBEHHME JMHEHYATOro CIEKTpPa
U3JITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBJICHHE;

pacmo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKHX SIBJICHUN B
OKpy»XaroleM Mupe (B TOM 4YHcie (pU3nyYecKue SBICHUS B TMPUPOJIE:
MPUJIMBHI U OTJIMBBI, IBUkKeHUE TIaHET COJTHEUYHON CUCTEMBI, PEAaKTUBHOE
JIBUKEHUE KUBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB IKUBOTHBIMU,
3eMJIETpSICEHUE, CEHCMUYECKHWe BOJHBI, I[yHAMH, 3XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B NPHUPOAE, OMOJIOrMYECcKOe EHCTBUE BHIUMOIO,
yAbTpaUONIETOBOTO U PEHTTEHOBCKOTO HU3JIYYEHHUM, €CTECTBEHHbIN
PaANOAaKTUBHBIN (OH, KOCMHUYECKUE JIy4Yd, PaJUO0AKTUBHOE H3IIyYCHHUE
MPUPOJHBIX MHHEpPANOB, JEHCTBUE PAJUOAKTUBHBIX M3IYYEHUH Ha
OpraHu3M 4eJIOBEKa), MpU ITOM NEPEBOAUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3UUECKUX
SIBIICHUI;

ONMKCHIBATh MU3YyUEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHUS, UCTIOIb3YS
¢dbuznyeckre BENMYMHBI (CpPEAHSsI M MIHOBEHHAas CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEeMEIECHUEe, MyTh, YIJIOBasd
CKOpPOCThb, CHJIa TPEHHMS, CUJIa YIPYTOCTH, CWJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHUs, BEC Tejla, HMMIYJIbC Telld, HMITYJIbC CHUJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS JHEpPrus Teda,
MOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUsl CHKATOU
NpY>KUHBI, KUHETUYECKAas DSHEprus, IOJHAs MEXaHWYEeCKas >SHeprus,
MEepHOJl U YacToTa KoJieOaHUM, JTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEIOMIICHUS CPeJibl), IPU ONMHUCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUI CMBICI HCMOJIb3YEMbIX BEJIUYHUH,
0003HAaYEHUs W €IUHUIIBI (PU3MUYECKUX BETUYHH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (DU3UYECKYIO BEJIMUYUHY C JIPYTUMU BEJIMYHMHAMU,
CTPOUTH TpaUKU U3yYEHHBIX 3aBUCUMOCTEN (DU3UYECKUX BEJIIMUMH;



XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBJICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPTUHU, 3aKOH BCEMHUPHOI'O TATOTEHMS,
NPUHIUI CYTEPHO3UIMH CHUJI, TPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHHUS HMMITYJIbCa, 3aKOHBI OTPAXKCHHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsA0BOI0 U MacCOBOTO YHUCEI
IpHU SIIEPHBIX PEaKUUAX, MPU ATOM [aBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHa M 3aIUCHIBATh €r0 MAaTeMAaTHUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TMPOIECCHl M CBOWCTBA TN, B TOM YHWCIE U B
KOHTEKCTE CHUTyaIluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTEpa: BBISABISITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTHYECKUX
1aroB ¢ Omnopod Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MYECKUX SIBJIICHUI,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacy€THble 3anaud (Omuparolmuecss Ha cucremy w3 23
yYpaBHEHUI), UCTIOIb3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (PU3UUECKHUE
BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3a/laydl 3alHChIBATh KpaTKOe
YCIIOBUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE ISl pEICHUs, TPOBOAUTH PACUETHI U
OLICHMBATh PEATMCTUYHOCTh IMOJYYEHHOTO 3HAuYeHUA (U3HUECKOU
BCJTUYMHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO PpEHINTh MPH TOMOIIU
(Gu3NYeCKUX METOJIOB, MCIIONb3Yys OMHCAHWE HCCIIECOBAHMS, BBIIEIATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OIICHUBATh MPABWIBHOCTh MOPSJIKA
NpPOBEJCHUS  HMCCIEAOBAaHUSA, JelaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOIIOIEHUH U OTIBITOB;

MPOBOJUTH OMBITHI 1O HAOMIOMEHUIO (PU3WYECKUX SBICHUN WU
bu3nYecKux CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HpioToHa, 3akoHa
COXpaHEHHUsl HDHEPruH, 3aBHUCHUMOCTh TEpHUOAa KOJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYJIBI MAJIBIX KOJIEOAHMH, IPSIMOJIMHEHHOE pacIIpOCTpaHEHUE CBETA,
pasnokeHue Oeyoro CBeTa B CHEKTpP, M3YUEHUE CBOMCTB M300pakKeHUS B
IUIOCKOM 3epKajie W CBOWMCTB M300pakeHHs TpeaMeTa B coOuparomieit
JauH3e, HAOMIOJCHHE CIUIOMIHBIX W JHMHEWYaThIX CHEKTPOB H3IIyYEHHs):
CaMOCTOATENLHO COOMpaTh YCTAHOBKY U3 HW30BITOYHOTO Habopa
o0OpyJOBaHUs, OINUCHIBaTh  XOJl OMNbITA M  €ro  pe3yjbTaThl,
(hopMyIHpPOBaThH BHIBOJIHI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Oompeaensis
cCpeqHee 3HAUCHHE U3MepsAeMOll BelnuuuHbBl ((POKycHOE paccTosiHue
cobuparomieli JMH3bI), O0OOCHOBBIBaTH BBIOOP crmocob0a HM3MEpPEeHHS
(M3MepuTENbHOrO MPUOOpa);



IPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKHUX BEJIMYUH C
UCIIOJIb30BAaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadalbHOW CKOPOCTH, MEpHOoja
KOJIe0aHU MaTeMaTHYeCKOr0 MAasTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpa)kK€HHUsl CBETa OT yrja MaJieHUs U YIJa MpeIOMIICHUs OT yria
NaJcHNs): IUJIAHUPOBAaTh HCCIIEIOBAHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (pUKCHpOBaTh pe3ysNbTaThl TOJYYEHHOW 3aBUCUMOCTH
(¢bu3nYecKnX BENWYUH B BUJE TaOMUIl U TpadUKOB, J€JIaTh BBIBOABI IO
pe3yJibTaTaM HCCIIEI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpeaHss
CKOpPOCTh M YCKOpPEHHE TeJla TIpU pPaBHOYCKOPEHHOM JBW)KCHUH,
YCKOPEHHE CBOOOIHOIO MAaJEHHUs, KECTKOCTh MPY>KUHBI, KOADPHUIUEHT
TPEHUsI CKOJBXEHMS, MEXaHWueckas paboTa M MOIIHOCTh, 4YacTOTa U
nepuos KojeOaHWi MaTeMaTH4ecKoro U MPYKMHHOTO MAasTHUKOB,
ONTHUYECKasl cuja coOuparomeid JIMH3bI, PaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIMOJIHATh U3MEPEHUS, CIIEAYs MPEUI0KEHHON WHCTPYKLIHU, BBIYUCIATH
3HAYCHHUE BEJIMYMHBI U aHAIM3UPOBATH MOJYUYEHHBIE PE3YJIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
o0opyToBaHHEM;

pa3nuyaTh OCHOBHBIE IPU3HAKM HW3YYEHHBIX (DU3MUECKUX MOJEIeH:
MaTepuaibHas TOYKa, A0CONIOTHO TBEPIOE TENO, TOYEHHBIA HCTOYHHUK
CBETa, JydY, TOHKAas JMH3a, IUIAHETapHAas MOJENb aToMa, HYKJIOHHAas
MOJI€JIb ATOMHOTO SJIpa;

XapaKkTepu30BaTh MPUHIMIBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOH Ha WX OmucaHus (B TOM YHCIE:
CIHUIOMETP, TATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MEpHUCKOI, QoToanmnapar, ONTHUYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOIMUYECKHUX IPOLECCOB
OpU PElIeHUH Yy4eOHO-MPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IJIs
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U cOOMparouei JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOIO HCIOJB30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU 151 o0ecredeHnss 0€30MacHOCTH TIpHU 0OpaIieHny ¢ mpudopaMu 1



TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMS 3J0POBbS M COOJIIOACHUS
HOPM 3KOJIOTHUYECKOr0 IIOBEJEHUS B OKPYIKAIOLIEN CPELE;

OCYUIECTBJISATh TMOUCK HMHPOpMalMU (PU3MUECKOTO COJEpKAHUS B
HNHTepHeTe, caMOCTOATENBHO (DOPMYIIMPYSI MOUCKOBBIN 3aIpOC, HAXOAMUTD
MyTH ONpEeNIeHUs] JOCTOBEPHOCTH IMOJyYeHHON MH(pOpMalMu Ha OCHOBE
MMEIOIUXCS 3HAHUM U JOIOJHUTEIIBHBIX HCTOYHUKOB;

MCII0JIb30BATh MPHU BBIIIOJIHEHUH YYE€OHBIX 3aJaHUI HAyYHO-MOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOTO COAEPKAHMS, CIPABOYHBIE MaTepHaIbI,
pecypcsl cety MHTEepHET, BiianeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi UHGOPMALIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uH(pOpMAIMU W3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COAEpKaHUS,
nyOJIMYHO MPEACTABIATh Pe3yIbTaThl IPOEKTHOM MIIM UCCIeI0BATENbCKON
NEATEIBHOCTH, IPU 3TOM TI'PaMOTHO  HCIIOJIb30BaTbh  M3YYECHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasiena (U3MKM U COMPOBOXKAATH
BBICTYIUICHHE Mpe3eHTalell ¢ Y4YETOM OCOOEHHOCTEM ayIuTOPHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Konn4yectBo 4yacos JICKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (ungposbie)
KoHTpobHBI IIpakTHYeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThblI padoThI
pecypchl
Pa3nen 1. ®usuka u eé posib B IO3HAHUU OKPY:KAKOIIEro MUpa
bu6nuoreka [JOK
1.1 duzuka - HayKa o ozie 1
HBHKE - Hayka © TIpHpos https://m.edsoo.ru/7f416194
bubnnoreka [IOK
1.2 dusnyeckue Be 3 1
HBIHACCKHE BETMHHIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/T TO3HAHUS 1 brbmmorexa [TOK
' y a https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znea 2. IllepBoHayaibHbIEe CBeJeHUSI 0 CTPOCHUM BelllecTBA
bu6mmoreka [IOK
2.1 C 2 1
Thoete Betliectpa https://m.edsoo0.1ru/7f416194
29 JIB>keHUEe 1 B3aUMOICCTBUE YaCTHII ) bubnmoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bubnnoreka [IOK
2.3 A 2
TPETATHbIC COCTOAHMA Betlectsa https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 3. /IBu:keHHe U B3auMoOAeiicTBHE Te
b K
3.1 Mexanuueckoe ABUKECHUE 4 nbmmorexa O

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




bu6nmoreka [JOK

3.2 HMrepuums, Macca, IIoTHOCTS ? 3 https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
3.3 Crua. Bret cunt ? 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 22
Pasnen 4. /laBienune TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 [asnenue. [lepenaua naBneHust TBEpAbIMU 3 bubmuotexa [{OK
' TelIaMH, )KUJKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.2 JlaBienHe XuIKOCTH > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 ATmoC(hepHOE aBeHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA IOTPYKEHHOE 2 ) bubnuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 22
Pa3zgea 5. PaboTa 1 MOIIHOCTB. JHEPrUust
bu6mmoreka [IOK
> Pabora 1 momsoCT® 3 https://m.edsoo.ru/7f416194
but6mmoreka [JOK
32 Tpocteie mexarusMb! > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
>3 Mexanmeckas oHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 11







8 KUIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpaMMbl Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypchbl
Pa3nes 1. TensioBble siBJIeHUSI
bubnuoreka [JOK
1.1 CrpoeHue u cBOlCTBa BELECTBA 3 https://m.edsoo.ru/7f4181¢
€
but6mmoreka [{OK
1.2 TemoBele mpoLeccel 26 2 4 https://m.edsoo.ru/7f4181¢
€
Hroro no pazneny 29
Pa3nes 2. DiiekTpu4ecKue H MarHUTHbIE SIBJICHUS
DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela bubmmorexa [IOK
2.1 P 8 PAABL. 3ap 7 https://m.edsoo.ru/7f4181¢
U UX B3aMMOJEICTBHE .
but6mmoreka [{OK
2.2 IToCTOsIHHBIN DIIEKTPUYECKUNA TOK 20 1 5 https://m.edsoo.ru/7f4181¢
€
bubnuoreka [JOK
2.3 MarHuTHbI€ SIBICHUS 5 1 https://m.edsoo.ru/7f4181¢
€
but6mmoreka [JOK
24 DneKTpOMarHuTHas MHAYKIHS 6 1 https://m.edsoo.ru/7f4181¢
€




Hroro no pazneny

38

PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

10




9 KUIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. Mexanuveckue siBJIeHUS
Mexanudeckoe ABUKEHUE U CIIOCOOBI €ro bubmorexa IIOK
1.1 13 1 1 https://m.edsoo.ru/7f41a4a
ONHUCaHUs
6
but6mmoreka [{OK
1.2 BzaumoneiictBue Ten 18 2 https://m.edsoo.ru/7f41a4a
6
bubnuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 11 1 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 42
Pa3zgen 2. Mexann4deckue KoJ1e0aHUsA U BOJHBI
but6mmoreka [{OK
2.1 Mexanuueckue Koie0aHus 7 | https://m.edsoo.ru/7f41a4a
6
bubnuoreka [JOK
2.2 MexaHn4eckue BOJHBI. 3BYK 8 1 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 15

Paznean 3. 3.J'IeKTp0Mal"HI/lTHOC I10JI€ U JJICKTPOMATrHUTHBLIC BOJIHBI

3.1

DIEeKTPOMArHuTHOE TOJIe U

8

bubmuorexa [JOK




OJICKTPOMArHUTHBIC BOJIHBI

https://m.edsoo.ru/7f41ada
6

Hroro no pazneny 8
Pa3nen 4. CBeToBbI€ AIBJICHUS
bubmuoreka [JOK
4.1 3aKOHBI pacpOCTPAaHEHHUs CBETA 5 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [{OK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 5 https://m.edsoo.ru/7f41a4a
6
bu6nuoreka [JOK
4.3 Paznosxenue 6eoro cBeTa B CIEKTP 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 13
Paszgea S. KBaHTOBBIC SIBJICHUSA
bubnuoreka [JOK
5.1 Hcnyckanue u norjioneHne cBeTa aToMOM 2 https://m.edsoo.ru/7f41ada
6
but6mmoreka [JOK
5.2 CtpoeHune aTOMHOTO siipa 6 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [{OK
53 SnepHbie peakuuun 9 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTebH0-000011a101MIT MOXYJIb
6.1 [ToBTOpEeHME M 000OIIIEHNE COACPIKAHUS 7 but6mmoreka [JOK




Kypca ¢usuku 3a 7-9 kiacc

https://m.edsoo.ru/7f41ada
6

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IHOYPOYHOE IINIAHUPOBAHUE

7 KIIACC
KoaunvecTBo yacos DJIeKTPOHHbIE
JlaTa
muppoBbIe
Nen/m | Tema ypoka Kontposbubie | IlpakTuyeckue | H3Yy4Y€HH
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI s
pecypchl
Pa3nes 1. ®usnka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.
1 Yro nzyuaet pusmka. Hexotopsie 1
(du3nUecKre TEPMHUHBI.
) dusnyecKue BEINIUHbBI U UX 1
U3MEpPEHHUE.
3 [TorpemHocTs n3MepeHUsl. 1
Jlabopartopnast pabota Nel
4 «Omnpenenenne NoKa3aHU 1 1 bubmorexa [IOK
P https://m.edsoo.ru/ff09f72a
U3MEPUTENILHOTO pUudopay.
5 ®du3uka — HayKa o0 IpUpO/IE. 1
SIBnenus npupoasl.
Pa3nean 2. [lepBoHavabHbIE CBeIeHUS 0 CTPOEHUHU BelIeCTBA.
6 Crpoenue BemecTsa. Monexkybl. |
. Jlaboparopnas padota Ne2 | | bubnmoreka [JOK
«3mepenune pa3mMepoB MaJlbIX TEID). https://m.edsoo.ru/ff09fe0a
2 Huddyszus B razax, KUIKOCTAX U ) bu6mmoreka [IOK
TBEPIBIX TeaX. https://m.edsoo.ru/ff0a013e
9 B3auMHoOe npuTskeHUE U )
OTTaJIKMBAaHUE MOJIEKYII.
10 ArperaTHble COCTOSTHUSI BEIIECTBA. 1




OcoOeHHOCTH arperaTHbIxX
1 cocTosiHUM BoJbl. O60011IeH e TTIO bubnuoreka [JOK
pasaeny: «IleppoHayanbHbIe https://m.edsoo.ru/ff0a0378
CBEICHHS O CTPOCHUHU BEILIECTBAY.
Paznea 3. /IBukeHune u B3aUMO/eiicTBHE TeJl.
MexaHnueckoe JBUKECHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUYKEHUE.
bubnuoreka [JOK
13 CkopocTs. EuHuiet ckopocTh. https://m.edsoo.ru/ff0a079¢
14 PacueT myTu 1 BpeMEHM IBUKEHUS. bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Pemienue 3amay mo reme: bub6mmoreka [{OK
«MexaHnuecKkoe OBIKEHUEY. https://m.edsoo.ru/ff0adee6
16 WNueprusa. Macca — Mmepa HHEPTHOCTH bubnmnoreka [JOK
TeJl. https://m.edsoo.ru/ff0a0c10
17 JlaGopatopnas pabota Ne3 bubmmoreka [IOK
«3mepenne Maccol Teay. https://m.edsoo.ru/ff0a0fee
18 JlaGopatopHnas pabota Ned
«M3mepenne o0bema Temnay.
but6mmoreka [JOK
19 HnorHocTs BemecTsa. https://m.edsoo.ru/ff0al23c
20 Pacuet maccel 1 00bEMa Tema 1O €ro
IJIOTHOCTH.
)1 Pemenue 3agau no reme: «Pacuer
TJIOTHOCTH BEIIECTBAY.
22 JlabopartopHnast pabota No5
«OmnpeneneHue TUIOTHOCTH TBEPIOTO




TCIa».

Pemrenne 3ama4d mo teme: «Pacuer

but6mmoreka [{OK

23 Macchl M 00beMa Tela 1o ero
https://m.edsoo.ru/ff0al778
IJIOTHOCTUY.
Kontponbnas padota Ne 1 o teme:
24 «B3aumopetictue Ten. IImoTHOCTE buGnnorexa LIOK
' https://m.edsoo.ru/ff0al502
BEIIIECTBAY.
75 Cwua. SBnenne Tsarorenus. Cuna bubmuoreka [JOK
TSYKECTH. https://m.edsoo.ru/ff0al8cc
but6mmoreka [JOK
26 Cuna ynpyrocru.
yrpy https://m.edsoo.ru/ff0al778
CBs13b MEX]ly CHIION TSAXKECTU U
7 Maccoii Tena. Bec tena. Cuna bubmuoreka [JOK
TSDKECTH Ha OPYrUX IIaHETax. https://m.edsoo.ru/ff0ala70
Juaamomerp.
JlaGopatopHas pabota Ne6
28 «I"pagyrpoBaHue npy>KUHbI U
MU3MEPEHHE CUJT JUHAMOMETPOMY.
CrnoxxeHue IByX CHUJI, HallPpaBJIE€HHBIX
29 10 OJTHOM MPSIMOHA.
PaBHopelicTBYOIIAs CcHTa.
Cuna tpenus u e€ Buabl. TpeHue B bubnmoreka [JOK
30
MIPUPOJIE U TEXHUKE. https://m.edsoo.ru/ff0alb9c
Jlabopartophnast pabota No7
«/3yueHne 3aBUCUMOCTH CHJIBI
but6mmoreka [{OK
31 TPEHHS CKOJIbKEHUS OT CUJIBI

JaBJICHUS U XapaKTepa
COIPHUKACAIOUINXCS TOBEPXHOCTEN.

https://m.edsoo.ru/ff0alcc8




Pemienue 3agau mmo remam: «Bec
1 tena», «['paduyeckoe n3odbpaxenue | bubnuoreka [JOK
cuy, «Cuibly, «PaBHOAEHCTBYOIIAs https://m.edsoo.ru/ff0alde0
CHII».
Kontponbnast pabora No2 mo Temam:
33 «Bec Tena. I'paduveckoe 1
n3o0paxkeHue cwit. CHIIbD.
Pa3nes 4. /laBi1eHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.
14 JlaBnenue. CriocoObl yMEHbBIIICHUS U 1 bubmuoreka [JOK
YBEJIMYCHUS TaBJICHUS. https://m.edsoo.ru/ff0a20a6
JlaBieHwne ra3za. 3aBHCUMOCTD
35 aBJIE€HHU ra3a OT 00bLEMa 1 bubnnorexa [IOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypBhl.
Ilepenaua naBneHus TBEPIALIMHA
36 TeJ'IpaMI/I JKUIKOCTSIMH U II")aBaMI/I 1 bubmmorexa IIOK
» HHA ' https://m.edsoo.ru/ff0a25b0
3akon [Tackais.
JlaBieHne B )KMAKOCTH U Tase,
37 BBEI3BAHHOE JIEUCTBUEM CHUJIBI 1 bubnmotexa LIOK
a https://m.edsoo.ru/ff0a2718
TSDKECTH.
13 Pemenue 3amad mo teme: «JlaBneHue | bubmmoreka [JOK
B )KMIKOCTH U rase. 3axkoH [lackais. https://m.edsoo.ru/ff0a2826
Bbu6nuoreka [JOK
39 Coob1arommecs coc ) 1
HHAtotmecs YR https://m.edsoo.ru/ff0a2970
40 Bec Bo3gyxa. ATmocdepHoe ) bubnmoreka [JOK
JaBJICHUE. https://m.edsoo.ru/ff0a2bSa
A1 N3mepenue armocdepHoro ) bu6mmoteka [IOK
nasnenus. OneiT Toppuueny. https://m.edsoo.ru/ff0a2da8
42 ATMmocdepa 3eMiu 1 IpUYUHBL €€ 1 bubmmoreka [IOK




CYHICCTBOBAHUA.

https://m.edsoo.ru/ff0a2b5a

Bbapomerp-anepoun. AtmochepHoe

bu6nuoreka [JOK

43
JTABJIEHHUE HA PA3JINYHBIX BBICOTAX. https://m.edsoo.ru/ff0a2fc4
3aBUCHUMOCTB aTMOC(HEpPHOTO
44 aBJICHUS OT BBICOTEI HA, OBHEM bubnnorexa LIOK
a1 YP https://m.edsoo.ru/ff0a2fc4
MOpsl.
45 Manowmerpsl. [TopineBoi
’KHUIKOCTHBIN HAcOC.
46 I'mapaBianyueckuil mpecc bubnnorexa [IOK
Ap pecc. https://m.edsoo.ru/ff0a3136
47 Pemntenue 3agad mmo reme:
«ATMOChEepHOE TaBICHUE)
JleiicTBUE KUAKOCTH U Ta3a Ha
48 HOTPY>KEHHOE B HUX TEJIO bubmorexa IOK
Py ' https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuia.
Jlabopartopnast pabota Ne§
49 «OnpeneneHre BITAIKMBAIOIICH bub6mmoreka [{OK
CHUJIbI, ICUCTBYIOIIECH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTbH)»
but6mmoreka [JOK
50 IInaBanme Tei.
https://m.edsoo.ru/ff0a3a96
Jlabopartopnast pabota N9
51 «BrIsIcCHEHNE YCIIOBUH IJIaBaHUSA bubmmorexa ITOK
y https://m.edsoo.ru/ff0a3514
Tejla B JKUIKOCTI.
52 [InaBanue cynoB. Bo3gyxormnnaBaHue.
53 Pemtenue 3amad o treMe: «IlimaBanne bu6nuoreka [JOK
cya0B. Bo3nyxoniaBaHuey. https://m.edsoo.ru/ff0a3654
54 Pemenue 3agau o teme: «JlaBnenue




TBEPAbIX TCII, JKUJAKOCTEH U ra30By.

Kontponbhas pabota Ne3 o teme:

55 «/laBiIeHHE TBEPABIX TEIN, KUIKOCTEN

Y Ta30B».
Pa3nes 5. PaGora n MoIHOCTDH. JHeEprus.
bu6nuoreka [JOK

36 Mexanutecias padota. https://m.edsoo.ru/ff0a3f82

bubmmoreka [IOK

37 MormHOCTE. EAMHHIe MOIHOCTH. https://m.edsoo.ru/ff0a3{82

2 IIpoctele MexaHu3MBI. Phruar.

> PaBHOBecue cuil Ha pelyare.

59 MoMeHT cuiibl. Peluaru B TeXHUKE, bubmuoreka [JOK
OBITY ¥ IPUPOJE. https://m.edsoo.ru/ff0a478e
JlaGopaTopnas pabora Ne 10

60 «BbIsicHEeHUE YCTIOBHS pAaBHOBECHS
peIaaray.

61 bnoku. «3010T0€E NIpaBUIO» bubnuoteka [{IOK
MEXaHUKH. https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesnoro nectpust

2 Mexanusma. Jlaboparopnas pabota
Nell «Onpenenenune KIT/]

HAKJIOHHOM MJIOCKOCTHY.

63 Pemenne 3ama4d mo teme: «Pabdora, bubnuoreka [JOK
MomHOCTh, KITI». https://m.edsoo.ru/ff0a4c48
MexaHunueckasi 3HEPTHUsl.

64 Kunetnyeckast 1 noTeHIIMaIbHas bubnnorexa LIOK

https://m.edsoo.ru/ff0a4252
SHEprusl.
65 3aKOH COXpaHEHMsI MEXaHUUECKON bub6nuoreka [IOK




SHEPTUH. https://m.edsoo.ru/ff0a4360
66 Pemenue 3agau mo teme: «PaboTa u | bu6nuoreka [JOK
MOIIHOCTb. DHEPTHUS». https://m.edsoo.ru/ff0a4ffe
67 Konrponsnas padora Ne4 o teme: |
«PaboTa 1 MOIIHOCTb. DHEPTUSD.
Hrtorosoe nmoBTopeHue 1no TeMe:
68 1
«Pabota. MoiHOCTb. DHEPTHU».
OBLIEE KOJIMYECTBO YACOB I10 68 1

I[TPOTPAMME




8 KUIACC

KoanuyectBo yacos DJIEKTPOHHBIE
JlaTa
Ne uudposbie
Tema ypoxka Kontposbubie | IlpakTuyeckue | H3Yy4YE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsl
Pasznea 1. TenioBble ABJICHUS.
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX ONBITHBIC 1 bubmmorera IIOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHHUS.
but6mmoreka [JOK
2 K . 1
pUCTAJUTMYECKHE U aMOpQHBIE Tela hitps://m.edsoo.ru/fi0a5800
3 CMaunBaHue U KaWUISIPHOCTD. | bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHUE. https://m.edsoo.ru/ff0a5530
Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
4 CKOPOCTBIO TEIUIOBOT'O JIBUKEHHUS 1
YacTHII.
5 JlabopaTtopHnas padora Nel «M3ydenue I 1
YCTPOMCTBA KAJIOPUMETPA.
6 Buytpennss sHeprus. CriocoOsl 1 bu6mmoreka [IOK
W3MEHEHUS] BHYTPEHHEN YHEPTUN. https://m.edsoo.ru/ff0a5c60
bubmmoreka [IOK
7 TennonpoBoIHOCTS. 1
[ITOHPOBOMHOCTS https://m.edsoo.ru/ff0a6412
but6mmoreka [{OK
8 Konge . 1
HBCRIA https://m.edsoo.ru/ff0a540e
9 Nznydenue. 1
10 KonnuecTBo TEIoThl. Y AebHas | bubmoreka [JOK

TCIIIIOCMKOCTD.

https://m.edsoo.ru/ff0a6976




11

Pacuer konuyecTBa TEMIOTHI,
HEOOXOAMMOTO /I HarpeBaHUs Tea
Y BBIIETISIEMOTO UM TIPH OXJIAXKICHUH.

YpaBHeHHE TEIIOBOTO OaslaHca.

bubnuoreka [JOK

12
TemooOMeH U TEMIO0BOE paBHOBECHE. https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota Ne2
13 «Hccnenosanue sBICHUS bubnuoreka [JOK
TETUI000MEeHa TPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y TOPSIYEi BOABDY.
Pemenue 3agau Ha onpeneneHne
14 KOJIMYECTBA TETIIIOTHI i 1 HarpeBaHUU bubmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Y OXJIQXKICHUU Tela.
JlaGopaTopHas padora Ne3
15 «On I; enF;HHep €JIbHOM bubmmorexa [JOK
e YA https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BELIECTBaY.
16 OHeprus ToIMBa. Y iebHasl TEeIIoTa bubmuoteka LIOK
Cropanusl. https://m.edsoo.ru/ff0a7b5a
17 Pemenne 3agau o teme: «TemnoBbie but6mmoreka [{OK
SIBJICHUSD. https://m.edsoo.ru/ff0a65c0
13 KonTponbnas padorta Nel o teme: bu6mmoreka [IOK
«TeroBbIe IBICHUS. https://m.edsoo.ru/ff0accSe
19 [InaBneHue u oTBEpACBaHNE bu6mmoreka [IOK
KPUCTAUINYECKUX TEI. https://m.edsoo.ru/ff0a71d2
bu6nuoreka [JOK
20 VY nenbHas TEmoTa MiaBiIeHUS.
ACIbHAT TCIITOTA TTABJICHIA https://m.edsoo.ru/ff0a72fe
21 [TapooOpa3zoBaHue 1 KOHJAEHCALMSL. bubnunoreka [IOK
Hcnapenue. https://m.edsoo.ru/ff0a740c
22 BnaxxnocTs Bo3yXa. bu6nuoreka [JOK




https://m.edsoo.ru/ff0a7628

23

JlabopaTtopHas pabota Ned
«OrmpeerieHue BIaXKHOCTH BO3IyXay.

24

Kunienne. Y nenbHas temiora
mapooOpa3oBaHUs U KOHJICHCAITUH.
3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS
0T aTMOC(EepHOTO JaBICHUS.

bubmmoreka [IOK
https://m.edsoo.ru/ff0a786¢

25

[IpuHUMIIBI pabOTHI TEMIOBBIX
neurateneil. [lapoBas TypOuna.
JlBuraTens BHyTPEHHETO CTOPAHMSL.

26

KII TermoBoro nBuraTesns.
TeroBble JBUraTENd U 3a1MTa
OKPY’KaIOIlEeH Cpelsl.

bubmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

3aKoH COXPAHCHUA U IIPCBPALICHUSA
OHCPIUU B TCIJIOBBIX IMMPOLECCAX.

28

Pemenue 3amau nmo teme: «M3MeHeHune
arperaTHbixX COCTOSIHUM BEIIECTBAY.

but6mmoreka [{OK
https://m.edsoo.ru/ff0a83f2

29

KonTponbnas padota Ne2 o teme:
«/3MeHeHune arperaTHpIX COCTOSTHHUN
BEILIECTBA.

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a86ae

Pa3nen 2. DiekTpuyeckue U MAarHUTHbIE SIBJIEHHS.

9J’IeKTpH3aL[I/I$I TCII. I[Ba poaa

30 AIEKTPUUECKUX 3aPSI0B.
31 Dnektpockortl. [IpoBogHuKY 1
HEMPOBOAHUKH SJIEKTPHUUECTBA.
1 BzanmopeiicTBue 3apsyKeHHBIX TEIT. but6mmoreka [JOK

3axoH KyinoHa.

https://m.edsoo.ru/ff0a87e4




HGHI/IMOCTB QJICKTPHUYCCKOI'O 3apsaa

33 .
DJIeMEeHTapHBIN 3apsl.
but6mmoreka [{OK
34 C .
TPOCHHE aToMa https://m.edsoo.ru/ff0a8ef6
OO0BsicHEHNE AIIEKTPUICCKUX SIBJICHUH.
35 3aKOH COXpaHEHUS HJIEKTPUUECKOTO bubnmorexa TIOK
p p https://m.edsoo.ru/ff0a8a0a
3apsna.
Crartuueckoe 3JIeKTPUIECTBO, €ro
36 YeT U UCIOJIb30BaHUE B ObITY U bubmmorexa LIOK
y Y https://m.edsoo.ru/ff0a90cc
TEXHUKE.
DNEeKTpUUYECKUH TOK, YCIIOBUS €TI0
37 cyuiectBoBanus. UCTOUHHUKHN bubmmorexa [IOK
ym ) https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA.
13 DneKTpruyecKas 1elb U €€ COCTaBHbIE
YacTH.
39 DNEeKTPUYECKUM TOK B METaJlJIaX. bubnuoteka [JOK
JlericTBuUs 2IIEKTPUYECKOTO TOKA. https://m.edsoo.ru/ff0a9838
40 Cuna toka. I3mepeHue Criibl TOKA.
JlabopaTtopHast padota Ne5 «Coopka
41 JIEKTPUUECKOH LIENMU U U3MEpPEHUE bubnmoreka [JOK
CHJIBI TOKA B €€ PA3JIMIHBIX https://m.edsoo.ru/ff0a8bd6
Y4aCTKaX».
4 DNEeKTPUYECKOEe HAIIPSIKEHUE. bubnmnoreka [JOK
BosbT™meTp. https://m.edsoo.ru/ff0a96b2
43 JlaboparopHas pabota Ne6 bubnmoreka [JOK

«3MepeHne HalpsKEHUS Ha
Pa3JIMYHBIX y4acTKaxX
MIOCJIEOBATEIbHON HIEKTPUYECKOU

https://m.edsoo.ru/ff0a%¢14




LETN.

44 CornpoTHBIICHHE POBOHUKA. 3aKOH bubnmoreka [JOK
OmMa 11t yyacTKa LeTH. https://m.edsoo.ru/ff0aa738

45 Pacuet conpoTuBieHns IPOBOAHMKA. bu6mmoreka [IOK
VY ienpHO€ CONPOTUBIICHHUE. https://m.edsoo.ru/ff0aad4a
Peocrar. Pacyer conporusieHus

46 IIPOBOJHHUKA, CUJIbI TOKA U bubmmorexa [JOK

pOBOA ’ https://m.edsoo.ru/ff0aa738
HaIpsKEHUSL.
JIaGopatopHas pabota Ne7

47 «3mepeHure ConpoTUBIICHUS bu6muoteka [IOK
IIPOBOJAHHUKA. M3yuenue npuHnumna https://m.edsoo.ru/ff0aa04e
JEHCTBHS peocTaTay.

43 [TocnenoBarenbHOE COETMHEHUE
MIPOBOJHUKOB.

49 [TapamiensHOE coeTMHEHUE bubnmoreka [JOK
MPOBOJHUKOB. https://m.edsoo.ru/ff0aaas58
JlaboparopHas pabota Ne8 «l3ydenue

50 MapajuIeIbHOTO COCIMHEHUS bubmmorexa [IOK

P s https://m.edsoo.ru/ff0aadle
MIPOBOTHUKOBY.
Pemrenue 3a1au Ha mpuMEHEHUE
51 3akoHa OMa J1s1 pa3IngHOro bubmmorexa [TOK
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TIPOBOTHUKOB.

57 PaGoTta 1 MOITHOCTH ANEKTPUIECKOTO bubnunoreka [IOK
ToKa. 3akoH Jxoyns-Jlenna. https://m.edsoo.ru/ff0ab124
JIaGopatopHas pabota Ne9

53 «Or1peneneHye MOITHOCTH U PaOOThI Enbmiorexa TOK

p . p https://m.edsoo.ru/ff0ab3e0
TOKa B 3JIEKTPUUECKOI JIamIie».
54 DIEeKTPUYECKHE 1IN U TOTPeOUTEnn but6mmoreka [JOK




ANEKTPUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikaHue.

https://m.edsoo.ru/ff0ab660

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe: « DNEKTPUIECKUE 3apsIIbL.

55 3apsoKeHHBIE Tela U UX bubmorexa OK
p . . https://m.edsoo.ru/ff0abd2¢c
B3auMoecTBH. [locTOSHHBIM
BJIEKTPUYECKUAM TOK).
KonTponbhas padota Ne4 o teme:
«INEKTPUIECKUE 3aPSIbI.
56 3apsoKeHHBIE Tela U UX bubmmorexa OK
p . . https://m.edsoo.ru/ff0abea8
B3auMoiercTBus. [locTOSTHHBIN
BJIEKTPUYECKUAN TOKY.
57 IlocTosiHHBIC MATHUTEI, UX
B3auMoJIelicTBHE. MarauTHOE 10JIe.
MarauTHO€ 1oJie MPOBOIHUKOB C
58 TOKOM M IOCTOSIHHBIX MAarHUTOB bubmmorexa [IOK
' https://m.edsoo.ru/ff0ac3d0
MarHuTHbIC JTUHUH.
59 MarsuTtHo€ 10J1€ KaTyILIKUA ¢ TOKOM. bu6muoteka [HIOK
ONEKTPOMAarHuThl U UX IPUMEHEHHE. https://m.edsoo.ru/ff0ac1d2
but6mmoreka [JOK
60 MarsuTtHoe 1oje 3eMIIH.
https://m.edsoo.ru/ff0ac74a
JleficTBMe MarHMTHOTO IIOJIS Ha
61 OPOBOJHHUK C TOKOM. IPABUIIO JIEBOU bubmmorexa [TOK
p . p https://m.edsoo.ru/ff0acdc6
PYKHU. DNEKTPUYECKUN TBUTATENb.
2 NHayKuyst MarHuTHOTO MOJIA. but6mmoreka [JOK
MarHuTHBIN IMOTOK. https://m.edsoo.ru/ff0acOba
63 SIBrieHME IEKTPOMArHUTHOU

naayknud. [Ipasuno Jlenna.




JlabopaTtopHnas pa6ota NelQ

but6mmoreka [JOK
o4 «Mayerne HBHCHITI,H ! ! https://m.edsoo.ru/ff0ac86¢
ANEKTPOMArHUTHOW UHYKITHH.
Onektporereparop. CrocoOs
65 MTOJTYYICHUS DICKTPUICCKOM IHEPTHH. 1
DIEKTPOCTAHIIUN HA BO30OHOBIISIEMBIX
HMCTOYHUKAX SHEPTHUH.
66 Pemenue 3agau no teme: 1
«MarHuTHbBIC STBICHHSIY.
67 KonTponbhas padorta Ne4 o teme: | bubnunoreka [IOK
«MarHuTHbIE SIBIICHUSD. https://m.edsoo.ru/ff0acb14
68 HroroBoe moBTOpEHHE MO TEME: |
«MarHHuTHBIE SBIICHUS.
OBIIEE KOJIMYECTBO YACOB I10 68 10

I[TPOTPAMME




9 KUIACC

Konu4yecTBo 4yacos DJICKTPOHHBIE
Nem/m | Tema ypoka Konrpouasbnsie | IlpakTuyeckn Aata L
Bcero u3y4deHusi | oOpa3oBaTeJbHBIC
padoThI e padoThI pecypen
Pasznen 1. Mexannuyeckue siBJeHHS.

1 MarepuanbHas Touka. Cucrema 1

oTcyeTa.
bubmuoreka [JOK

2 Hepenerueriie. 1 https://m.edsoo.ru/ff0ad474

3 Onpenenenne KOOPAMHATHI 1
JBMIKYILETOCs Tea.

4 PaBHOMEpHOE psIMONIMHEWHOE | bubmuorexa [JOK
JBUKEHUE. https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe nipsMoSIMHEITHOE

5 nBuxenue. CpeaHsisi © MTHOBEHHas 1
CKOpOCTb.

6 [IpsimonuHeitHOE PaBHOYCKOPEHHOE | bubnuorexa LIOK
JBH>)KEHUE. Y CKOPEHHUE. https://m.edsoo.ru/ff0ad8d4
CkopocTb NpSIMOITMHEWHOTO

7 PAaBHOYCKOPEHHOTO 1B KCHHUS. 1
I'padux ckopocTH.

[lepemerienue tena npu

8 MIPSAMOJIMHETHOM PaBHOYCKOPEHHOM 1
JIBYDKEHUH.

9 JlaGopartophnast pabota Nel 1 1 bubnuorexa [JOK
«MccaenoBanue paBHOYCKOPEHHOIO https://m.edsoo.ru/ff0adb18




IBIDKEHUS 0e3 HavalIbHOMN
CKOPOCTH.

PaBHOMEpHOE ABMXKEHME TTO
okpy>xHOCTH. [Tepnoa u wactora

Bbu6morexa [JOK

10
oOpateHus. JIuneitHas u yrimoBast https://m.edsoo.ru/ff0ael76
CKOPOCTH.
11 OTHOCHUTENLHOCTD ABHKEHUS.
12 Pemenue 3agau o teme: bubnuorexa [JOK
«Kunematukay. https://m.edsoo.ru/ff0c245a
13 Kontponbnas padora Nel mo teme: bubnuoreka [IOK
«Kunematukay. https://m.edsoo.ru/ff0c2572
14 [lepBe1ii 3akon HeroToHa. Bektop bubnuorexa [IOK
CHJIBL. https://m.edsoo.ru/ff0ae612
15 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHoOpelicTByOIIIAs CHJIA. https://m.edsoo.ru/ff0ae72a
16 Tpernii 3axkoH HproTOHA. bubnuoreka IIOK
Cyniepnio3unus cuJ. https://m.edsoo.ru/ff0ae982
bu6mmoreka [JOK
1 .
7 Cobonroe nazcnme https://m.edsoo.ru/ff0aebbe
Cuna TSXKeCTH U 3aKOH BCEMUPHOTO
18 TATOTEHUs. Y CKOpEeHHE CBOOOIHOTO bubmmorexa LIOK
) P A https://m.edsoo.ru/ff0af044
MaJICHUsI.
YckopeHue cBOOOHOTO MaieHHsI Ha bubnuoreka LIOK
19
3eMJie U JIpYrux HeOECHBIX Telax. https://m.edsoo.ru/ff0af5f8
JlaGopaTopnas pabora Ne2
20 «M3mepenue yckopeHusi CBOOOIHOTO

naaCHUs.




bu6mmoreka [IOK

21 Cuna ynpyrocru. 3akon I'yka, https://m.edsoo.ru/ff0aeca2
JIaGoparopnast padora Ne3

22 «Om I:: CJII;HI/IGI;(CCTKOCTH bubmmorexa TIOK

el https://m.edsoo.ru/ff0aee28
MIPY>KUHBD).
Bec tena, nBrxkymierocs ¢ bubmnoreka IIOK

23
YCKOPEHUEM. https://m.edsoo.ru/ff0af8be

bu6mmoreka [JOK

24 C .

11a TpeHuA https://m.edsoo.ru/ff0af738
Pemrenue 3agad mo reMe: «3aKOHEI
25 Hrrorona. Cumna ynpyroctu. Cuna bubnmorera [TOK
’ yHpy ) https://m.edsoo.ru/ff0afb8e
TPEHHUSI».

2% JlnHaMuKa KpUBOJIMHEUHOTO bubnuorexa [JOK
JIBYDKCHUS. https://m.edsoo.ru/ff0afa26
[IepBas kocMu4eckas CKOPOCTb. bubnuoreka LIOK

27
HesecoMocTb 1 neperpysku. https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTeprUabHOW TOYKH.

73 AGcomoTHO TBEPAOE TEIO. bubnuoreka [IOK
PaBHOBecue TBEpIOTO TENA C© https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBIO BPAILICHUS.

29 MowmeHT cuinsl. L{eHTp TsKecTH.

) bu6mmoreka [JOK
Pemienne 3agau mo reme: « MOMEHT

30 https://m.edsoo.ru/ff0b02b
cuibl. LleHTp TspKecTIY. 4
Pemenue 3agau nmo teme: bubmuorexa [JOK

31 «MexaHndyeckoe ABMKCHHE. https://m.edsoo.ru/ff0b040
BiaumopeiicTBre Tem. 8

32 Nmnynbe Tena. Umiynbse cuibl. bubnmoreka [JOK




3aKOH COXpaHEHHS UMITYJIbCA.
VYnpyroe u HeEynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/JICUCTBUE.
Pemenue 3amgad no reme: «3aKkoH bubmuoreka [JOK
33
COXPaHEHUS UMITYJIbCA. https://m.edsoo.ru/ff0b096¢
34 PeakTuBHOE ABMKEHUE B IPUPOJIE U
TEXHUKE.
Bbu6moreka [JOK
35 Mexanuueckas paboTa U MOIIHOCTb.
P H https://m.edsoo.ru/ff0b0a84
bu6mmoreka [JOK
PaboTa cwitbl TSKECTH, CHITBI
36 https://m.edsoo.ru/ff0b0db
YIPYTOCTH U CUJIbI TPEHUS. 2
37 Pewrenue 3amnau Ha onpeneneHue
paboTHl M MOIITHOCTH.
13 CBsi3b 3HEprUH U PaOOTHI.
[TorenmmansHas sHEprUsl.
Kunernueckas sneprus. Teopema o bubnmoreka [JOK
39 .
KUHETUYECKON SHEPIUM. https://m.edsoo.ru/ff0b0c32
40 3aKOH COXpaHEHMsI SHEPTUHU B
MEXaHUKe.
Pemenue 3agau no reme:
41 «MexaHnuecKoe IBMKECHUE bubmnorexa [IOK
N ' https://m.edsoo.ru/ff0b12fe
BzaumoneiicTBue Tem.
Konrponsnas padora Ne2 o teme:
42 «MexaHnueckoe JIBUKECHHUE bubmorexa [OK
. g ’ https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue tem».
Pa3zgen 2. Mexann4ueckue KoJ1e0aHus U BOJIHEI.
43 KonebarenpHOE nBMKEHNE. bubmuorexa [JOK




CBo0OOIHBIE KOJIE0aHMS.

https://m.edsoo.ru/ffOb185
8

BeJ'II/ILII/IHBI, XapPaKTCPUIYIOIIUC

bubmuoreka [JOK

44
KOoJIEOATEILHOE ABIKEHHE. https://m.edsoo.ru/ff0b197a

45 ["apmoHnueckue kojaeOaHus.

Jlaboparopnast pabota No4
«Hccnenosanue 3aBUCUMOCTH
46 IEPHO/IA U YaCTOTHI CBOOOTHEIX bubnmorexa [TOK
proa . 8 https://m.edsoo.ru/ff0blaec
K01€0aHUi HUTIHOIO MAasITHUKA OT
€ro JJIUHED).
3aTyxaromue KojieOaHusl.
47 BremHyXneHHBIE KOJIEOaHUS bubmorexa LOK
Y ' https:/m.edso0.ru/fl0b20f0
Pe3onanc.

43 [IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOoIecOaHnusX.

49 Pemenwne 3agau mo Teme: bu6mmoreka [JOK
«Konebanunsy. https://m.edsoo.ru/ff0b197a
Mexanndeckue BoJHEI. CBOMCTBA

50 MeXaHUYeCKUX BOJIH. [IpogonbHbIE U bubmmorexa [IOK

P https://m.edsoo.ru/ff0b21fe
MONIEPEYHbIE BOJIHBI.

51 Jlnuna BosHbl. CKOPOCTH
pacnpoCTpaHEeHUs BOJIH.

5 Hcrounnku 3ByKa. 3ByKOBBIE
KoJ1€e0aHusl.

53 Bricota, TeMOp ¥ IPOMKOCTb 3BYKa.

54 PacnipocTpanenue 3Byka. 3ByKOBbIE
BOJIHEI.

55 OtpaxxeHue 3Byka. 3ByKOBOM bubmuorexa [JOK




PE30HAHC.

https://m.edsoo.ru/ff0b23ca

[ToaroToBka K KOHTPOJILHOM paboTe

bu6mmoreka [JOK

56 o TeMe: «MexaHn4ecKHue KoueoaHust
https://m.edsoo.ru/ff0b2510
W BOJIHED.
Konrpomnsnas padora no teme:
57 «3aKOHBI COXpaHEHUSI.

Mexaunueckue KoJjeOauus u
BOJIHBIY.

Pasznen 3. SHeRTPOMaFHI/ITHOG mOJI€ M 3JICKTPOMArHuTHbIC¢ BOJIHBI.

Uctounuku cBeta. [IpsiMonuneitHoe

bu6mmoreka [IOK

58 pacnpocTpaHeHue CBeTa. 3aTMEHUs https://m.edsoo.ru/ff0b365
Comnnna u JlyHsl. 8
3aKOH OTpa)K€HHsI CBETA. 3epKaia.
59 Pemenue 3anay Ha npuMeHEHHE bubmorexa [OK
A P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHUS CBETA.
[Ipenomiienue cBeta. 3aKoH bubnuorexa [IOK
60
MPETOMIIEHUS CBETA. https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
61 cBeTta. Mcmonbs3oBaHue MoaIHOTO bubmuoreka [JOK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJAX.
2 Pemrenue 3a1au Ha oTpaxkeHue u
MPEJTOMJIEHUE CBETA.
Bbu6moreka [JOK
63 JIunzel. O eckas cuiia 3Bl
HHSBL T 7 CHITa THHSH https://m.edsoo.ru/ff0b3f2¢
bubmnoreka IIOK
64 IT 0 i .
OCTPOCHHE HIODPWCHIH B JHH3AX https://m.edsoo.ru/ff0b444a
65 Jlabopartopnast pabota No5 bubnuorexa [JOK




«M3yueHune cBONCTB N300pakeHUs B
. https://m.edsoo.ru/ff0b420
cobuparomeit munze. U3mepenue p
ONTHYECKOUN CHUJIBI JIMH3BDY. a
Pa3nen 4. CBeToBbIe ABJICHUS.
bu6mmoreka [JOK
['ma3 kak onrtuyeckas cucTtemMa.
66 https://m.edsoo.ru/ff0b468
3penue.
4
bu6mmoreka [JOK
67 OnTHueckue JUH30BbIC TPUOOPHI.
pHoop https://m.edsoo.ru/ff0c0a7e
68 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
Wntepdepennus. Audpaxims.

69 OU3NIEeCKUN CMBICH ITOKA3aTes bubmuorexa [JOK
IIpEJIOMIIEHUS. https://m.edsoo.ru/ff0b2c6¢
Pa3noxxenue 6enoro cBera B CIIEKT.

70 Omnertel HetoTona. Crioxenue bubnuorexa [JOK
CIIEKTPAIBHBIX IBETOB. Jucmepcust https://m.edsoo.ru/ff0c0f4c
CBETA.

71 THUnBl ONTUYECKUX CIIEKTPOB.

JlaGopatopHnas pabota Ne6

72 «Ha0nronenne crioniHoro u
JIMHEWYATBIX CIIEKTPOB UCITYCKaHD.

DNEKTPOMarHuTHOE MOJIE. bubnuoreka IIOK

73
DNEeKTPOMarHUTHbIE BOJTHBI. https://m.edsoo.ru/ff0b2abe
[IIxana 31eKTPOMarHUTHBIX BOJIH.

74 Hcnonbs3oBaHue 37€KTPOMArHUTHBIX bubmmorera [JOK

. p https://m.edsoo.ru/ff0b2fe6
BOJIH J1JIs COTOBOM CBSI3U.

75 DJIeKTpOMarHuTHas MpPUPO/ia CBETA. bubmuorexa [JOK

CkopocTth cBeTa. BoiHOBBIE CBOMCTBA https://m.edsoo.ru/ff0b31d




CBCTaA.

1S

76

Pemenne 3amau mo teme: « CBETOBEIC
SABJICHUS. QHGKTpOMaFHI/ITHLIe
BOJIHEI».

77

Pemtenne 3amau 1mo reme: «CBETOBBIE
SBJICHU. BHGKTpOMaFHI/ITHBIe
BOJIHBD).

Bbu6moreka [JOK
https://m.edsoo.ru/ff0cOe2a

78

Konrponsnas padora Ne4 o teme:
«CBeTOBbBIC SIBJICHUS.
3JICKTpOMaI‘HI/ITHI)Ie BOJIHBD).

Pa3gen 5. KBaHTOBLIE IBJICHHUS.

79 PammoaktnBHOCTE. MoOienn aToMOB Bubmorexa IOK
A ' A ' https://m.edsoo.ru/ff0c1672
[lornomnienue u UCycKaHue CBETa
80 atoMaMiu. [IponcxoxaeHue Bubmorexa IOK
o p a https://m.edsoo.ru/ff0c12a8
JIMHENWYATBIX CIIEKTPOB.
PannoakTuBHBIEC TpeBpaIeHUs
81 ATOMHBIX SiAEpP. 3aKOH
PaZMo0aKTUBOTO pacmaja.
Jlaboparopnast pabota No7
82 «3mepenne ecTeCTBEHHOTO bubmorexa LOK
P https://m.edsoo.ru/ff0c144c
paguamoHHOro (GoHA TIO3UMETPOM.
23 DKCIEePUMEHTATBHBIC METOIBI bubnmnoreka [JOK
HCCJICJOBAaHUS YaCTHII. https://m.edsoo.ru/ff0c1550
24 CocraB aTroMHOTO sipa. SAnepHbie bubnmnoreka [JOK
CHUJIBL. https://m.edsoo.ru/ff0c18ac
Bubnmoreka IIOK
85 Oueprus cBs3u. Jledekt macc. 1

https://m.edsoo.ru/ff0clal4




26 Pemenune 3amad no teme: bubmnoreka IIOK
«PaMoaKTUBHBIE MPEBPAILICHUS. https://m.edsoo.ru/ff0c1b4a
27 Henenue saep ypana. Llennas
peaxkuus.
28 Pemenue 3amau no teme: «SnepHeie
peaKIum».
JlaGopaTopnas pabora Ne 8
89 «3yuenune neyneHus sjapa ypaHa mo bubmorexa [OK
Y A Apa yp https://m.edsoo.ru/ff0c2126
¢dororpaduu TpeKoB».
Anepuerit peaktop. [IpeodpazoBanue
90 BH f eHH:ﬁ JHE II)"I/II/II;TON?HBIX e bubmorexa [OK
yp p s1ep https://m.edsoo.ru/ff0c1¢c58
B DJIEKTPUYECKYIO SHEPTHUIO.
Jlaboparopnast pabota N9
91 «M3ydyeHne TPEKOB 3apsKEHHBIX bubmorexa TIOK
Y p p https://m.edsoo.ru/ff0c1d7a
YaCTHUII IO TOTOBBIM (poTOrpadusim».
Snepnas sHepreTuka. JleicTBus
92 paJvOaKTUBHBIX U3JIYUYECHHI Ha
YKUBBIE OpPTaHU3MBI.
93 TepmosaepHas peakIus bubmiorexa HOK
PMOAICPHA PEAKIUAL. https://m.edsoo.ru/ff0c1e88
[ToaroroBka K KOHTPOJILHOM paboTe
94 1o TeMe: «CTpoeHue aTtoma u Bubnrorexa LIOK
’ p https://m.edsoo.ru/ff0c223e
ATOMHOTO SI/Ipa.
95 Konrpomnbnas padoraNe5 mo reme:
«CTpoeHne aToMa U aTOMHOTO SIIpay.
Pa3nen 6. [loBTOopuTe1bHO-0000111a101IIHIT MOYJTb.
96 [ToBTOpenue, 06o0menue. Pemenue bubnmoreka [JOK
paCUYETHBIX ¥ KAUECTBEHHBIX 3a/1a4 I10 https://m.edsoo.ru/ff0c2a22




teme: «KIIJI TerIoBbIX JBHTATEIICH) .

[ToBTOpenue, 0606meHue. Pemenne

bu6mmoreka [JOK

1

97 pacYeTHBIX U KAYeCTBEHHBIX 3a]1a4 110 hits://m.edsoo.rw/f0e2b30
teme: «KIIJl a5ekTpoycTaHOBOK.

08 [ToBTOpenue, 0606menue. Padora ¢ | bubnuoreka LIOK
TEKCTaMH II0 TeMe: «MexaHuKay. https://m.edsoo.ru/ff0c2¢52
IToBTOpenue, o6o0mmenue. Pabora ¢

99 TEKCTaMH I10 TEME: «3aKOHBI 1 Bubmorexa IOK

' https://m.edsoo.ru/ff0c2d6a
COXPaHEHHUS B MEXaHHUKEY.
[ToBTOpenue, o600meHNe. Pabora ¢
100 TekcTaMu 110 TeMe: «Konedanus u 1 bubmorexa LOK
’ https://m.edsoo.ru/ff0c2e82
BOJIHBD».
[ToBTOpenue, o600meHne. Pabora ¢
101 TEKCTaMU 110 TeMe: «CBETOBBIE 1 bubmorexa LOK
' https://m.edsoo.ru/ff0c3044
SIBJICHUSD.
[ToBTOpenue, 06o61menue. Padora ¢

102 TeKkcTaMu 110 TeMe: «KBanToBas u 1
sanepHast pusnKay.

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» dusuka, 7 knacc/ [epeimkua .M., UBanoB A.U., AkiinoHepHoe 00IIeCcTBO
«M3marenscTBO «IIpocBemenne»

» Gusuka, 8 kinacc/ [epeikun .M., UBanoB A.U., AkiinonepHoe o0111eCTBO
«M3marenscTBO «IIpocBemieHne»

» dusuka, 9 knacc/ [epeimkun U.M., I'ytauk E.M., UBanoB A.U., [lerpoBa

M.A., Axuinonepsoe obmiectBo «M3natenbctBo «IIpocBemenner

METOANYECKHUE MATEPUAJIbBI IJISA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



